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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma no gu3uke Ha YpOBHE CpellHEero obIiiero oopazoBanus papadboraHa Ha
OCHOBE IOJIOKEHUI U TpeOOBaHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHON
nporpammel, nipeactaBieHHbIX B PI'OC COO, a taxxke ¢ yuéroM ¢eaepanibHol padoueit
nporpamMmbl BocuTanus U Konnenmuu npenogaBanus yaeOHoro npeaMera «Ousmnkay B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoit ®enepanuu, peasn3yonUX OCHOBHBIE
o0Opa3oBaTebHbIC TPOTPAMMBI.

[Iporpamma mo ¢u3mKe ompenenseT o0s3aTeNbHOE MPEAMETHOE COJACpIKaHue,
YCTaHABJIMBACT PEKOMEHAYEMYIO TMOCIEOBATEIbHOCT, HM3YyUYEeHUS] TEM U DPa3zesioB
y4eOHOTo MpenMeTa ¢ Y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH
y4eOHOT0 TMpoIriecca, BO3pacTHBIX ocoO0eHHOCTel obydaronuxcs. [Iporpamma no ¢usuke
na€T MpeACTaBICHHE O METX, COACPKaHNH, O0IIel cTpaTernu 00y4eHus, BOCTIUTAHUS U
pa3BUTHA O0YYarOMIMXCs CpelCcTBaMU yueOHoro mpenmera «Dusnka» Ha yriayOnEHHOM
YpOBHE.

Uzydenne kypca Gu3uku yriayOiaEHHOTO YPOBHSI MO3BOJISIET pPeain30BaTh 3a/1ayu
poeCCHOHAIBHON OpPHEHTAINH, HANPABICHO HA CO3/IaHUE YCIOBUH ISl TPOSBICHUS
CBOMX MHTEJUICKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXKIbIM OO0yYaromuMmcs,
KOTOpbIE  HEOOXOAMMBI Ui  TPOJOJDKEHUS  00pa3oBaHHMS B OpraHH3aIlHsIX
npodecCuoOHANIBHOTO 00pa30BaHUS 110 PANTUYHBIM (PU3NKO-TEXHUUYECKUM M HHKEHEPHBIM
CHETMATBLHOCTSIM.

B nporpamme mo ¢u3uke onpeneisioTcs IUIAHUPYEMble Pe3yJbTaThl OCBOEHUS
Kypca (QU3MKM Ha YpOBHE cpeAHero oO0mero oOpa3oBaHUS: JHYHOCTHBIE,
MeTarnpeMeTHbIe, TpeAMeTHbIE (Ha yriryonéHHoM ypoBHe). HayuHo-meTononornyeckon
OCHOBO I pa3pabOTKu TpeOOBaHUI K TMYHOCTHBIM, METAPEAMETHBIM H MPEIMETHBIM
pe3yabpTaraM OOydarolIMXCsl, OCBOMBIIKX MPOTPaMMy IO (U3UKE HA YPOBHE CPEIHETO
ob1rero o6pa3oBaHus Ha YriayOJEHHOM YpOBHE, SIBIISIETCS CHCTEMHO-CSITEIBHOCTHBIN
HOJXO/.

[Tporpamma 1o ¢u3uKe BKIIOYACT:

IUTaHUPYEMBbIE PE3yJIbTaThl OCBOCHHS Kypca (PU3MKU Ha yriayOJEHHOM YpOBHE, B
TOM YHCJIE TIPEAMETHBIC PE3YJIbTATHI 110 TO1aM 00yUCHUS;

conepxkanue yaeoHoro npeamera «®dusnka» mo rogam o0ydeHus.

[Tporpamma o pu3rKe UMEET MPUMEPHBIA XapakTep U MOXKET OBITh UCIOIB30BaHA
YUUTENAMU (U3KKH [T COCTABIICHHUS CBOMX PabOUMX MPOrpaMMm.

[Iporpamma mo ¢u3KMKe HE CKOBBIBAET TBOPYECKYI0 WHUIMATHBY YUHUTENIEH u
IPEJOCTaBISIET BO3MOXKHOCTH UISI PEATTM3AMH PA3IUYHBIX METOAMYECKHUX IMOAXO0J0B K
npenojaBaHuio  (GU3UKK HAa YriayOJn€HHOM YpPOBHE TMPU  YCJIOBHHM COXpaHEHHS
00s13aTeIbHON YaCTH COIeP)KaHus Kypca.

®duszuka Kak Hayka o HambOosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KAayeCTBE
y4e0HOro mpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJAJ B CHUCTEMYy 3HaHUU 00
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okpyxatomeM wmupe. IIKoapHBIA Kypc QUMK — CHCTEeMOOOpasyromui ass
€CTECTBEHHO-HAyUHbIX Y4E€OHBIX MPEIMETOB, IOCKOJBKY (DU3MUYECKUE 3aKOHBI JIeXkKaT B
OCHOBE TIPOLIECCOB M SABJIICHUW, H3y4YaeMbIX XHMHEH, Ouoiorued, QuandecKoi
reorpadueil u actpoHomuel. Mcrnonb3oBaHWE W AKTHMBHOE NPUMEHEHUE (DU3MUYECKUX
3HaHUN ONpeAeNNIIO XapakTep U OypHOe pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTUN B chepe
DHEPreTHKH, TPAHCIIOPTa, OCBOEHUSA KOCMOCA, TIOJYYEHHS HOBBIX MaTEpPHAIOB C
3aJJaHHBIMH cBoWcTBaMH. M3yueHue (pU3MKH BHOCUT OCHOBHOH BKJIaJ B ()OPMHpPOBAHUE
€CTECTBEHHO-HAyUYHON KapTUHBI MHpa oOydaromierocsi, B (opmMupoBaHue yMeHUMH
IPUMEHTh HAYYHBI METO/I TO3HAHUS [TPU BBINIOJIHEHUH UMHU YYE€OHBIX UCCIIEI0BAaHUM.

B ocHOBy Kkypca ¢u3NKK Ha ypOBHE CpelHEro oOiero o0pa3oBaHus MOJIOKEH Pl
UJEN, KOTOPBIE MOKHO pacCMAaTPUBATh KaK IPUHIUIIBI €TI0 TOCTPOCHHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISIETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepuald M3 BCEX pasleloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOU (PU3UKH.

Hoen zenepanuzayuu. B coOOTBETCTBUM C HEN MaTepHal Kypca (GU3MKNA 00beTUHEH
BOKpYr (¢u3mnueckux Teopuid. Benymumm B Kypce sBusieTcss  (HOpMHUpPOBaHUE
IIPEACTABICHUM O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. FEE peanuzanus NOpeanonaraeT HCHOJb30BaHUE
TYMaHUTApHOTO MOTEHIMa a PU3NYECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PU3UKH C
pa3BuTHEM OOIIecTBa, a TaKKe C MHPOBO33PEHUYCCKUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMHU MpoOIeMaMHu.

Hoes npuxnaonoii nanpaenennocmu. Kypc (usuku yriayOGn€HHOTO YpOBHS
IIPEANOIAracT 3HAKOMCTBO C IIMPOKMM KPYIOM TEXHUYECKMX W TEXHOJOTMYECKHUX
MPUJIOKEHN U3YUYEHHBIX TEOPUU W 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha ypOBHE
oOLIMX MPEeICTaBICHUI U COBPEMEHHbIE TEXHUUECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea rkonozuzayuu  peannsyercs IOCPEICTBOM  BBEJIEHHS  DIEMEHTOB
COJIEpP)KaHMSI, TMOCBALIEHHBIX HKOJOTMYECKUM TMpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE
CBSI3aHBI C pa3BUTHEM TEXHUKM M TEXHOJIOTHH, a Takxke O0O0CyXAeHus mpooieM
PalMOHANILHOTO MPUPOIONOIB30BAHUS U SKOJIOTMYECKONH O€30MacHOCTH.

OcBoeHne coaepXaHHusl MPOrpaMMBI MO (PHU3UKE JOIDKHO OBITH TOCTPOCHO Ha
NPUHIIMIIAX CUCTEMHO-JESATENBHOCTHOrO moaxona. [ns ¢u3uku peanuzamus 3THX
NPUHIUIOB 0a3upyeTcss Ha HCIIOJIb30BaHUU CAMOCTOATEIBHOTO JKCHEPUMEHTa Kak
MOCTOSIHHO JIeHcTBYIOIIEro gakropa yueOHoro mpouecca. s yrinyOoaéHHOTo ypoBHS —
OTO CHCTEMA CaMOCTOSTEJIIBHOIO YYEHHUYECKOIO JKCIIEPUMEHTA, BKIIOYAIOLIETO
bpoHTaNbHBIE YYEHUYECKHE ONBITHI MPU HM3YYEHHUH HOBOT'O MaTrepHalia, J1abopaTOpHbIe
paGotel u paboThl mpakTuKyma. Ilpm 3TOM BO3MOXHBI JBa croco0a peanu3anuu
¢duznueckoro npakTukyma. B nepBom ciiydae mpakTUKyM HpOBOAMUTCS J1UO0 B KoHIE 10
u 11 knaccos, 1100 MOCI€ NEPBOTO U BTOPOTO MOIYTOAMM B KaXKJIOM M3 3TUX KIIACCOB.
Btopoii ciocob — 310 uHTerpanus paboT MpakTHKyMa B CUCTEMY JaOOpaTOpHBIX padoT,
KOTOpbIE TIPOBOJASITCS B IMpoliecce u3ydeHus paszaena (temsl). [Ipu sTom mojg paboramu
IIPAaKTUKyMa IMOHHMMAETCs CaMOCTOSITEIBHOE HCCIECIOBAHUE, KOTOPOE IPOBOMMUTCS I10
PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BH/1a O€3 MOIIArOBONM HHCTPYKIIHH.
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B mporpamme mno ¢usnke cucteMa y4eHHMUECKOro SKCIIEPUMEHTA, JIabopaTOPHBIX
paboT W MpakTUKyMma MpeACTaBlieHA €IUHBIM TepedyHeM. BBIOOp TeMaTHKu ISl STHX
BUJOB  YYEHHUYECKHUX  MPAKTHUECKHX  paboOT  OCYIIECTBIAETCS  YYaCTHUKAMU
00pa3oBaTENbHOrO MpPOLECcca UCXOJ M3 OCOOEHHOCTEH MOYPOUYHOTO IJIAHUPOBAHUA M
ocHaieHusi kabuHera ¢usuku. [Ipu 3ToM obecrnieunBaeTcs OBIAJICHUE O0YYarOIIMMUCS
YMEHHUSIMU MPOBOJUTH MPsIMbIE U KOCBEHHBIE U3MEPEHUSI, HCCIEIOBAHMS 3aBUCUMOCTEN
(U3NIECKUX BEIWYNH U IOCTAHOBKY OIIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

bonbiioe BHUMaHKE yIEIseTCs PEIICHUIO PACUETHRIX U KauyeCTBEHHBIX 3aaau. [Ipu
3TOM JUTsl PacU€THBIX 3a]1a4 MPUOPUTETOM SIBIISTFOTCS 33Ja9d C SIBHO 33/IaHHOW M HESBHO
3a]aHHON (U3MUECKONW MOJEINbI0, TO3BOJIAIONINE MPUMEHATh H3yYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJTHOTO pasienia Kypca, TaK U HHTETPUPYs MPUMEHEHNE 3HAHUN
U3 pa3HBIX pa3fenoB. [ KadueCTBEHHBIX 3aJady MPUOPHUTETOM SIBIISIFOTCS 3aJaHUs Ha
OOBSICHEHHE/TIpE/ICKa3aHne TPOTEKaHWS (U3WYECKUX SBICHHA W MPOILECCOB B
OKpYXalolel »Ku3HMU, TpeOymue BbhIOOpa (U3MYECKOW MOJENU sl CHUTyalluu
NPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusiMu OPI'OC COO k maTepuasbHO-TEXHUYECKOMY
oOecrieyeHn0 ydeOHOro rmpoiecca Kypc (Gu3uMku yriyOJEéHHOro YpOBHsS Ha YpOBHE
CpelHero o0uiero oopa3oBaHus JOJKEH U3Y4YaThCsl B YCIOBUAX MPEIMETHOTO KaOWHeTa.
B kaGunere (usuku AOMKHO OBITH HEOOXOIMMOE JTa0OpaTOpHOE O0OpyJOBaHUE IS
BBITIOJTHEHUS YKAa3aHHBIX B MporpamMMme Mo (HU3NKe YICHUUECKUX OMBITOB, 1a00PaTOPHBIX
paboT 1 paboT MPaKTHKyMa, a TAKXKe IEMOHCTPAIIMOHHOE 000PY/I0BaHHE.

JlemoHcTpalmonHoe o0opyaoBanue (GOPMHUPYETCS] B COOTBETCTBUH C MPHHIIUIIOM
MUHUMATbHOW JIOCTATOYHOCTH M 00€CleYrBaeT TIOCTAHOBKY TIEPEYHCICHHBIX B
nporpamMme 1o (U3MKE KIIOYEBBIX JAEMOHCTpPAlMiA Ui HCCIEJOBAHUA H3Yy4aeMbIX
SIBIICHUI W TPOILIECCOB, SMITUPUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHHUYECKUX
MIPUMEHEHUH.

JlaGopaTtopHoe  oOopyaoBaHHME I  YYCHHYECKUX  MPAKTHUECKUX  paboT
dopmupyeTcs B BUIE€ TEMaTHUECKUX KOMILJICKTOB M OOECIIeYMBAeTCS B pacy€ére OJHOTO
KOMIUIEKTa Ha JBYX oOOydarommxcs. TeMaTHdyeckue KOMIUICKTHI JabopaToOpHOTO
000pyIOBaHMS TOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM HCTOJIB30BAHUU aHATOTOBBIX
U nudpoBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX HM3MEPUTEIBHBIX CHCTEM B BHIIE
UPPOBBIX TAOOPATOPHUH.

OCHOBHBIMH LIEJISIMH U3YYCHUS (PU3UKH B 00IIIEM 00pa30BaHUH SBIISIOTCS:

dbopmMHupoBaHHEe MHTEpECa M CTPEMJICHHS OOYYalOMIMXCS K HAYYHOMY H3YYEHHUIO
NIPUPOJIBI, Pa3BUTHE MX WHTEIUICKTYAIBHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJe TO3HaHUA U (opMUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPY>KAIOIIUM SIBJICHUSM;

dopMHupOBaHHE HAYYHOTO MHPOBO33PEHHS KakKk pe3yjibTaTa H3yYeHHs OCHOB
CTpOEHUs MaTepuu U (yHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHre yMEHUN OOBSICHATH SBJICHUS C HCIOJb30BAaHUEM (PUIUUYECKUX
3HAHUI M HAYYHBIX IOKA3aTEIIbCTB;
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dbopMupoBaHHe TMPEACTaBICHUH O pOAM (PU3UKM IS Pa3BUTUS  JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE TPENCTaBICHUI O BO3MOXHBIX chepax Oyayimied npodeccuoHaIbHOM
NESATENBHOCTH, CBA3AHHBIX ¢ (PU3MKOM, MOATOTOBKA K JaJIbHEWIIEMy OOYy4YEHHIO B 3TOM
HaIpPaBJICHUU.

JocTmxenue 5TUX 1eleid oOecreyrBaeTcsl peuIeHHeM CIeAYyIoINX 3a1ad B
npoiiecce U3y4eHus Kypca (U3UKH Ha YPOBHE CPEHETo o0I1ero oopa3oBaHus:

npuoOOpeTeHne CHUCTEMBI 3HaHUM 00 oO0mMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUAX, BKIOYAs MEXAHUKY, MOJEKYJISIPHYI (QHU3UKY, 3JIEKTPOJUHAMUKY,
KBaHTOBYIO (DU3UKY U SJIEMEHTHI aCTPODU3UKY;

dbopMupoBaHHE YMEHUW MPUMEHATH TEOPETUUYECKUE 3HAaHUA JUISI OOBSCHEHUS
dbuznueckux SBICHUW B TPHUPOAEC M ISl TNPUHATUS TNPAKTUYECKUX PEIICHUN B
MMOBCETHEBHOM JKU3HU,

OCBOCHHE CIIOCOOOB PEIICHMs Pa3IMYHBbIX 3a/lad C SBHO 3aJaHHOW (U3HUECKOU
MOJIETIBIO, 33]1a4, MOAPAa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/1aHNEe (PU3NUECKON MOJEINH,
a/ICKBaTHOM YCJIOBUSAM 3a/a4u, B TOM YHUCIIE 3a/1a4 MH)KEHEPHOTO XapaKkTepa;

MOHUMaHu€e GU3UIECKUX OCHOB M MIPUHIIUIIOB ICUCTBUSI TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSIHUS Ha OKPY>KAIOIIYIO CPELy;

OBJIaJICHUE METOJaMU CAMOCTOSITEIbHOTO IUIAHUPOBAHMS U IPOBEJIEHUS
bu3MUecKnX SKCIEPUMEHTOB, aHAlM3a W HHTEpIpeTanuu WH()OpPMAIH, OTpPEeIeICHHUS
JIOCTOBEPHOCTHU MOJYYEHHOI'O PE3yJIbTaTa;

CO3/JaHUE YCIIOBMM Ui PpPa3BUTUA YMEHHMH IPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOM JEATEIIBHOCTH;

pa3BuTHEe HHTepeca K chepam npodeccuoHaTbHOU AESITeIbHOCTH, CBSI3aHHON C
bu3HKOi.

B cootBerctBuu ¢ tpedoBanusimu ®I'OC COO yrinyOnéHHBIN ypOBEHb M3yUYEHUS
ydueOHoro npenmera «du3nka» Ha ypOBHE CpeAHEro o01iero oOpa3oBaHuUsi BhIOWpaETCs
00yJarOMUMHCS, TUIAHUPYIONUMHU TPOJOKEHHE OOpa30BaHUS IO CHEIHAIBHOCTSIM
(U3UKO-TEXHUUECKOT0 MPOQUIIS.

Ha wm3yuenne ¢usuku (yriayOnéHHBIH ypOBEHb) Ha YPOBHE CpPEAHEro OOIIero
oOpazoBanus orBogutcs 340 vacoB: B 10 kinacce — 170 yacoB (5 yacoB B Heneno), B 11
kiacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraemblii B mporpamMme 1o (QU3MKE TMepedyeHb J1abopaTopHbIX U
MPAKTUIECKUX PabOT SBISIETCS PEKOMEHIOBAHHBIM, YUUTEIb JIETAET BHIOOP MPOBEICHUS
7abopaTopHbBIX pabOT W OMNBITOB C YYETOM HHIUBUIAYAIBHBIX OCOOEHHOCTEU
00yyJarouxcs.
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COJEPXAHUE OBYYEHUA
10 KJIACC

Paznen 1. HayuHblili MeTO MO3HAHMSI IPUPOBI.

dusnka — QyHnaMeHTalbHas Hayka o mpupojae. HayuyHslil MeTOA MO3HAHUS M METOJbI
uccien0BaHus (PU3NUECKUX SIBJICHUM.

DKCIIepUMEHT M TEOpHsl B IIpolecce No3HaHus npupojsl. Habmonenne u s3kCriepuMeHT B
¢duzuke.

Crioco0bl u3MepeHus: (PU3NUECKUX BETUYMH (aHAJIOroBble W HU(POBBIE U3MEPUTEIbHBIE
npuOOpPbI, KOMIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemrHocTy u3mMepeHuit PU3NUIECKUX BETUYHH (a0COIIOTHAS M OTHOCUTEINIbHAS).

MonenupoBanre (U3NYECKHUX SIBICHUHA U MPOLIECCOB (MaTepuaibHasi TOYKa, aOCOJIIOTHO
TBEPAOE TENO, HACANbHAs JKUIKOCTb, WJICAIBHBIA Tra3, TOYEYHBIM 3apan). I'umoresa.
@u3NYECKUI 3aK0H, TPAHULIBI €T0 IPUMEHUMOCTH. Pu3ndecKas TeOpusl.

Pone u Mecto Qu3uku B (QOpPMHPOBAHMM COBPEMEHHOH HAyyHOW KapTHHBI MHUpA, B
MIPAKTHUYECKOU IEATEIIBHOCTH JIFOJICH.

Yuenuueckuii 3xkcnepumenm, nadopamopmusie padomol, nPAKMUKYM.

N3mepenue cuiabl TOKa M HaNpsKEHUs B IEMM IMOCTOSHHOTO TOKa MpPH TOMOIIM
aHaJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HakoMcTBO ¢ MG poBoi abopaTopueit no ¢usuke. [Ipumepsl n3MepeHus Gpusnveckux
BEJIMYMH [IPU OMOIIM KOMITBIOTEPHBIX JaTYHKOB.

Paszpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBHKeHUE. (OTHOCHUTEIBHOCTh MEXAaHMUYECKOro JBWkeHMs. Cucrema
OTCYETA.

[Ipsimast u oOpaTHast 3a1a4M MEXaHUKHU.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IMPOEKLIUMHU HAa OCH CHUCTEMBI KOOpPJAWHAT.
Tpaexropus.

Ilepemerienre, CKOPOCTh (CpPENHSISI CKOPOCTb, MIHOBEHHAs CKOpPOCTb) U YCKOPEHHE
MaTepuaIbHON TOYKH, UX MPOEKIMU HA OCU CUCTEeMbl KoopauHaT. CloKeHUe NepeMeIeHul
CJIO’)KEHHUE CKOPOCTEMN.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJIUHEWHOE IBUKEHUE. 3aBUCUMOCTh KOOPAUHAT,
CKOpPOCTH, YCKOPEHUS U IyTH MaTepHaIbHONW TOYKU OT BPEMEHHU U UX TpapuKu.

CBoboniHOe majzeHHe. YCKOpeHHue CBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIIEHHOIO
MO/l YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPJMHAT, CKOPOCTH M YCKOPEHHS MaTepuaibHOU
TOUYKH OT BPEMEHHU U UX IpaduKu.

KpuBonmueiiHoe nBrkeHue. J[BHKEHNE MaTepUAIbHON TOYKH 110 OKPY>KHOCTH. YTJIOBas U
JnuHeWHas ckopocTh. Ilepuon u yactora obOpamenus. LleHTpocTpemurenbHoe (HOpMalbHOE),
KacaTeJIbHOE (TaHMeHIMAJIbHOE) U MTOJIHOE YCKOPEHUE MAaTePUATIbHON TOUKHU.

TexHnueckue ycTpocTBAa M TEXHOJOIMYECKUE MPOLECCHI: CIUAOMETpP, JABUKEHHE
CHApsJI0B, LIENHbIE, HIeCTepEHYAThIE U pEMEHHBIE NTepelaul, CKOPOCTHbBIE JIU(THI.
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Hemoncmpayuu.

Mopenb cucTemMbl 0TCYETA, WILTIOCTPALMS KHHEMATHYECKUX XAPAKTEPUCTUK IBHIKCHMUS.

Crioco0b! Mccie10BaHus IBUKCHHH.

Nnmroctpanus npeaenbHoro nepexosa 1 i3MEpeHre MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHye IBMKEHUN C UCIIOJIb30BAHUEM MEXaHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HabGmonenne nuxeHus Tenna, OpOIIEHHOTO O/ YTIOM K TOPU30HTY U TOPU30HTAJIBHO.

Hampasnenne cKOpocTH NP IBUKEHUHU 110 OKPY>KHOCTH.

[IpeobpazoBanue yriioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPAEKTOPUM, CKOPOCTEW BUKEHUS OJHOIO M TOTO K€ TeJla B Pa3HbIX
CcUCTEMax OTCYETA.

Yuenuueckuii 3xkcnepumenm, nadopamopmnsie padomol, nPAKMUKYM.

N3yueHne HepaBHOMEPHOIO IBHXKECHUS C LENBIO OIIPEACIICHUS] MTHOBEHHON CKOPOCTH.

N3mepeHne yCKOpeHMs IIpUd MPSAMOJMHEHHOM pPaBHOYCKOPEHHOM JABW)KEHHMHM 11O
HAKJIOHHOH IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU ITPH PABHOYCKOPEHHOM JIBHKEHHUU.

N3mepenue yckopeHus cBOOOJAHOrO najeHus (PEKOMEHI0BaHO MCIOIb30BaHNe HU(POBOit
1a00paTOPHH ).

N3yuyenune nBukeHus Tena, OpPOIIEHHOIO FOpU30HTaNbHO. [IpoBepka rumoressl o mpsmMoit
IIPONOPLIUOHAIBHON 3aBUCUMOCTH MEXAY JaJIbHOCTBIO IOJIETA U HAYAJIbHOW CKOPOCTBIO TEJIA.

N3ydeHne NBUKEHUS Tea MO OKPYKHOCTH € MOCTOSSHHOM IO MOJIYJIIO CKOPOCTBIO.

HccrnenoBanne 3aBUCHUMOCTH Tepuojia OOpalleHuss KOHHYECKOrO0 MasTHHUKAa OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.

ITepBsiit 3akoH HproTOHA. IHEpumanbHble cucTeMbl OTCUETA. [[pMHIMIT OTHOCUTENBHOCTH
I'anunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONIPEAEIEHUE, IPUMEPBI).

Macca tena. Cuna. [IpuHnun cynepno3unuu CHil.

Bropoii 3akon HbroToHa [yt MaTepuanbHOM TOYKH.

Tperuit 3akoH HproTOHA [1711 MaTepUaIbHBIX TOUECK.

3aKOH BCEMUPHOTI'O TATOTEHUs. DKBUBAJIEHTHOCTh IPAaBUTALIMOHHON U NHEPTHOM MACCHI.

Cuna TskecTu. 3aBUCUMOCTh YCKOPEHMSI CBOOOJHOTO TMAaJEHUSI OT BBICOTHI Haj
MOBEPXHOCTHIO TUIAHETHI M OT reorpaduueckoil mupoTsl. J[BrkeHHe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kemiepa. [lepBas kocmMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, qBHKyIIErocs ¢ yCKOPEHUEM.

Cuna tpenusa. Cyxoe TpeHue. Cuna TpEeHHMS CKOJIBKEHHUS W CHUJIAa TPEHUS IIOKOS.
Koapduument tpenust. Cuna CONPOTUBICHUS NPU JBWKEHUH Tella B KHUJIKOCTH WIM Tase, e€
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBH)KCHHS.

HNasnenue. ['uapocratuyeckoe gasnenue. Cuia Apxumena.

TexHnyeckne yCTpoOCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: IOMIIUIIHUKH, JABUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habnronenue qBy>keHus Tell B MHEPLUUAIBHBIX M HEHHEPLUAIbHBIX CUCTEMAX OTCUETA.
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[IpuHUIKTT OTHOCUTEIBHOCTH.

Kauenne aByX OWIMHAPOB WM IIAPOB Pa3sHOM MacChl C OAMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLUUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE paBHOIEHCTBYIOLIEH MPUIIOKEHHBIX K TEJIy CHII C IPOU3BEIEHUEM MacChl Tela
Ha €ro yCKOpEHUEe B UHEPLIMAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO cuJj1, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOJACICTBUS TEIL.

N3mepenne Macc no B3auMOAEHCTBUIO.

HesecomocTs.

Bec tena nmpu yCKOpeHHOM NOABEME U 1aICHUH.

LlenTpoOexHbIE MEXaHU3MBI.

CpaBHeHUE CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUS.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaol, npaKmuKym.

N3mepenune paBHOIEHCTBYIONIEH CUIT TPU IBUKEHUU OpyCKa MO HAKIIOHHOM MJIOCKOCTH.

[IpoBepka THMOTE3bl O HE3aBUCUMOCTH BpPEMEHU [BIKEHHUs OpycKa IO HaKJIOHHOM
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacCCHhI.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux aegopmMaium.

N3yyeHne NBUKEHUSI CUCTEMBI T€J, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 IETKuil OJI0K.

N3mepenue kordduimenta TpeHUs: MO BEJIMUYUHE YIJIOBOTO KO3 UIIMEHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanue JBuKeHUsT Opycka 1O HAKJIOHHOW IJIOCKOCTH C  TEPEMEHHBIM
KO3((HUIIMEHTOM TPEHUSI.

N3yyenue nBUKEHUS Ipy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpallaTeabHOE JBUKEHUE TBEPJIOTO Tena.
MOMEHT cuiibl OTHOCUTENBHO Ocu BpamieHus. [lneuo cunbl. CroxkeHue cuil, IpUIIOKEHHBIX K
TBEpOMY Teiry. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPOTO TEA.

YcroitunBoe, HeycTouNBOE, 0€3pa3InyHOE PaBHOBECHE.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: KPOHIUTEWH, CTPOUTEIIbHBIN
KpaH, petéTyarble KOHCTPYKIUH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunsl paBHOBeCHS.

Yuenuueckuii s3xcnepumenm, nabopamopnuie padbomol, npAKMUKYM.

HccenenoBanue ycinoBUi paBHOBECHS TBEPIOIO TeJa, UMEIOIIETO OCh BPALLCHHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacy€T CHJI yIPYTOCTH.

N3ydenue ycTOMYMBOCTH TBEPIOTO TENA, UMEIOLIErO TUIOMIAIb OMOPHI.

Tema 4. 3akonwvl coxpaneHusn é mexaHuxe.

NmMmnynec MaTepuanbHOM TOUKHM, CUCTEMBI MaTEpHAIbHBIX TOueK. LIeHTp macc cucTemsl
MaTepHaIbHbIX TOYEK. Teopema O IBHKEHUH LIEHTpa Macc.

NMnynbece cuibl 1 U3MEHEHHE UMITYJIbCa Tea.
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3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE NBMOKEHHE.

MoMeHT umIiynbca MaTepualbHOM ToYkd. lIpencraBieHue o COXpaHEHUHM MOMEHTA
VMITYJIbCA B HEHTPAIbHBIX MOJISIX.

PaGora cunbl Ha MajaoM M Ha KOHEYHOM IepeMenieHuH. ['paduueckoe mpeacTaBieHHUE
pabOTHI CHUJIBI.

MOIHOCTh CUIIBL.

Kunetnueckas sHeprusi MarepuanbHoi Touku. Teopema 00 M3MEHEHHH KHUHETUYECKOM
SHEPrUU MATEPUATIBHOU TOYKH.

[ToTeHuunaneHble U HENMOTEHIMANbHBIE cuiibl. [loTeHuunanbHas sHeprus. [loTeHunanbHas
sHEeprusi ynpyro aeopMuUpoBaHHOM NMpykuHBI. [loTeHIIManbHaAs YHEPTUs Tejla B OJHOPOIHOM
rpaBuTaiMoHHOM Toiie. [loTeHnHnanbHas SHEPTUsl Tella B TPAaBUTALMOHHOM I10JI€ OJHOPOAHOTO
mapa (BHyTpH U BHE 11apa). Bropas kocMuueckasi CKOpocTh. TpeTbsi KOCMUYECKasi CKOPOCTh.

CBsi3b paOOTHl HEMOTEHIIUATBHBIX CUJI C U3MEHEHUEM MEXaHMUYECKOW DHEPIHH CHUCTEMBI
TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKON SHEPIUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VpaBHenue bepHynu miid MACaIbHOW KUAKOCTH KAaK CIEICTBHE 3aKOHA COXPAHCHUS
MEXaHUYECKOU SHEPIHUH.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: JBUKECHUE PAKET, BOIAOMET,
KOMEp, MPY>KUHHBIN MUCTOJIET, THPOCKOT, (PUTypHOE KaTaHUE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE OBMKEHHE.

HN3mepenre MOIHOCTH CUITBI.

N3meneHue sHepruu Tenna npu COBEPIICHUU PabOTHI.

B3aumHble npeBpalieHuss KMHETUYECKOW M MOTEHUMAJIBbHOW DHEPrui NpU JECUCTBUU Ha
TEJIO CHJIBI TSYKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue YHepruy Py CBOOOTHOM TaICHUH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padbomaol, npaKmuKym.

N3mepenne nmmyJsibca Teaa no TOPMO3HOMY ITYTH.

N3mepenue cuibl TATH, CKOPOCTH MOJICTH AIEKTPOMOOUIIS U MOIITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUSI UMITYJIbCA TeJa C UMITYJIbCOM CHJIBI.

HccnenoBanue coxpaHeHUs: UMIYJIbCA MIPU YIIPYTOM B3aUMOJICUCTBUH.

N3mepenne KWHETUYECKON YHEPTUHU TeJIa IO TOPMO3HOMY Iy TH.

CpaBHEeHHE U3MEHEHUS MMOTEHIIUATBHON YHEPTHH MPYKUHBI C paOOTOM CHIIBI TPEHHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS TIPH IBUKEHUU Tella 10 HAKIOHHOM TIOCKOCTH.

Paznen 3. MosiekyasipHast Gu3nKa U TEPMOJUHAMHUKA.

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUYECKOU mMeopul.

OcHoBHbIE TMONOXKEHUST MoseKysspHo-kuHeTnuecko teopun (MKT), ux omnbiTHOE
obocHoBanue. uddysus. bpoyHoBckoe aBmxkeHue. XapakTep JIBMKEHUS U B3aUMOJIEHCTBUSA
4yacTull BemecTBa. MoJeinu CTPOCHHS ra30B, KUAKOCTEH U TBEPIBIX TE U 00bSICHEHHUE CBOMCTB
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BEIIECTBA HA OCHOBE ASTUX Mojeleid. Macca u pa3mepbl Mojekyn (atomoB). KomuyecTBo
BemecTBa. [locTositHHas ABoraspo.

TennoBoe paBHOBecue. Temrepatypa u crocoObl e€ u3Mmepenus. Illkama Temmneparyp
Lenbcus.

Mogenb uaeanbHOTO Ta3a B MOJEKYJISPHO-KMHETHYECKON TEOpUHM: YacTHUIBl Ta3a
JBKYTCSL XaOTUUECKHU U HE B3aUMOJICHCTBYIOT IPYT C APYTOM.

l'azoBbie 3akonbl. YpaBHeHue MenneneeBa—Knaneiipona. AOCOMIOTHAsE TeMmmeparypa
(mkana temmnepatyp KenbBuna). 3akon J[lanprona. WM3ompoieccsl B uaealbHOM Tra3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ paduyeckoe npeacraBiieHre WU30MPOIECCOB: U30TEPMa,
n30xopa, u3odapa.

CBsA3p MEXIy J[AaBICHHUEM U CpPEAHEH KHUHETHUYECKOM OJHEPruer IMOCTYNaTeIbHOTO
TEIUIOBOTO JIBMXKEHUS MOJIEKYJ HJACabHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU UJICaTTbHOTO ra3a).

Cesi3b  aOCONIOTHOW  TeMIepaTypbl TEPMOJMHAMUYECKONM CHUCTEMBl CO CpeaHel
KUHETHUYECKOM SHEPTHUEN MOCTYNaTEIbHOIO TEMJIOBOTO IBUKEHHUS €€ YACTHII.

TexHuueckue yCTpoWCTBA W TEXHOJIOTMUECKHE TMPOLIECChI: TEPMOMETp, OapoMerp,
MOJy4YEHUE HAHOMATEPHUAJIOB.

Hemoncmpayuu.

Mopaenu 1BHKEHUS YacTHUI] BEIIECTBA.

Mopenb OpOYHOBCKOTO JIBH)KCHHS.

Buneoponuk ¢ 3anuchio peatbHOr0 OpOyHOBCKOTO JIBHXKCHHUSI.

Huddy3us KUAKOCTEH.

Mogens onbita [lITepHa.

[IputsxeHne Moieky.

Mogenu KpUCTaUTMYECKUX PEIIETOK.

Habmronenue u uccienoBanue U30MpPOIECCOB.

Yuenuueckuii 3xcnepumenm, nadbopamopnsie padomaol, npaKmuKym.

UccnenoBanue nporecca yCTaHOBIEHHUS TEINIOBOIO PABHOBECHS TP TEIIIO0OMEHE MEXY
ropsiYer U XOJIOJTHOU BOJIOM.

N3yyenne wu30TepMUYECKOro Ipoiecca (PEKOMEHIOBAaHO WCIOJIb30BaHUEe U(POBOIA
nabopaTopum).

N3ydenue n30XopHOro mporecca.

Nzyuenne nzobapHoro mporiecca.

[IpoBepka ypaBHEHUSI COCTOSIHUA.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmonunamuueckas  (T[)  cucrema.  3agaHue  BHEWMIHMX  YCJIOBUM  JUIs
TEPMOANHAMUYECKOW cucTeMbl. BHemHune u  BHyTpeHHuE mnapameTpsl. Ilapamerpsl
TEPMOJIMHAMHUYECKON CHUCTEMBI KaK CPEIHHUE 3HAUYCHUS BEJIMYMH, ONMCHIBAIOIINX €€ COCTOSIHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hauano tepmoanHamMuku. CaMOIIPOU3BOJIbHAS pejlakcalys TEPMOIUHAMUYECKON
CHUCTEMBI K TEIUIOBOMY PABHOBECHIO.
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Mopenp wuaealbHOr0 ra3a B TEPMOJMHAMHKE — CHCTEMa YypaBHEHUW: YypaBHEHUE
Menneneea—KitaneiipoHa u BeIpaK€HHE UIsI BHYTPEHHEW DHEPTHUM. Y CIOBUS IPUMEHUMOCTH
9TOM MOJENN: HHU3Kasg KOHIEHTpAIUs 4YacTHUL, BBICOKHE TeMIlepaTypbl. BelpaxkeHue miid
BHYTPEHHEW SHEPTrUU OJTHOATOMHOTI'O U/I€AJILHOTO Tas3a.

KBa3ucratuueckne u HeCTaTUHUECKUE MTPOLIECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMUKE. Berunciaenue padoTsl o rpaduky mpoiiecca Ha
pV-auarpamme.

Temnonepenaya kak crnoco0 HW3MEHEHUsT BHYTPEHHEW HHEPruu TEPMOAMHAMUYECKOM
cucTeMbl 0e3 coBepieHus: padoTsl. KoHBEKIMSI, TEMIONPOBOIHOCTb, U3JIyYECHHUE.

KonnuectBo Temnotel. TemnoéMkocTs Tena. YaenbHass U MOJApPHAs TEIUIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maliepa. YenpHas TemioTa CropaHusi ToruimBa. Pacyér konmuectBa
TEIUIOTHI pu Terutonepenaye. [lonarue 06 aquadbaTHoM mporiecce.

[lepBelif 3ak0oH TepMoAuHaMUKU. BHyTpenHssa sneprusi. KomumdectBo temnorsl u paboTa
KaK Mepbl U3MEHEHUS] BHYTPEHHEN YHEPTUH TEPMOJUHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMMKH I PaBHOBECHBIX IIPOLECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJUHAMUYECKON CHUCTEMbI MPOXOJMUT EIMHCTBEHHas aauadarta.
AOcomntoTHas Temmneparypa.

BTopoil 3aK0H TepMOAMHAMUKH JIsI HEPABHOBECHBIX IMPOLIECCOB: HEBO3MOXXHO MEPENATh
TEIJIOTY OT OoJiee XOJNOAHOro Tena K Oosnee Harpetomy O0e3 kommeHcaruu (Kmaysuyc).
HeobpaTtumocTh NpUPOTHBIX TMPOIECCOB.

[Tpuniune! gerictBus TernoBbix MamuH. KII/T.

MaxkcumansHoe 3nauenne KII/I. [{ukn Kapno.

DKOJIOTHYECKHE acHeKThl MCIONIb30BAaHUS TEIUIOBBIX JBUrareneil. TemnoBoe 3arps3HeHue
OKPY’KalOIIeH Cpe/ibl.

TexHnuyeckue ycTpoicTBa M TEXHOJIOIMUECKHE MPOLIECChI: XOJIOAWIBHUK, KOHIUIMOHED,
IU3eTbHBIA W KapOWOpaTOpPHBIM JBUTATENH, MapoBas TYpOWHA, TOJNYyYEHHUE CBEPXHUZKUX
TEMIIEpaTyp, YTWIM3ALUsl «TEIJIOBBIX» OTXOJOB C HCIOJIb30BAaHMEM TEIJIOBOTO HAacoca,
YTHIIA3AIHS OMOOPTaHNYECKOTO TOTUIUBA JTsI BRIPAOOTKH «TETUIOBONY U AJIEKTPOIHEPTUU.

Hemoncmpayuu.

N3menenne TeMriepaTypsl PU aIa0aTHIECKOM PaCcIIMPEHUH.

Bo3znyniHoe orauso.

CpaBHeHUE yJIeIbHBIX TEMIOEMKOCTEHN BEIIECTB.

CrniocoObl U3MEHEHUs! BHYTPEHHEN YHEPTUH.

UccnenoBanue agnabaTHOTO MpoIiecca.

KomMmrmbloTepHble MOJIENH TEIIOBBIX JIBUTATENEH.

Yuenuueckuii sxkcnepumenm, nadopamopmnsie padomot, nPaKmMUKym.

N3mepenne yaeabHON TEIIOEMKOCTH.

HccnenoBanue npouecca OCThIBAaHUS BELIECTBA.

UccnenoBanue agnabaTHOTO Mpoliecca.

N3yueHne B3aMMOCBSI3M SHEPIUU MEXMOJIEKYJSIPHOIO B3aWMOJCHCTBHUS M TEMIEPATYPHI
KUIEHUS JKUIKOCTEN.

Tema 3. Azpezamnvie cocmoanusn eeujecmea. Pazosvie nepexoowl.
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[TapooOpazoBanue u KoHAeHcanus. McmapeHue u KumneHue. YjelbHas TemoTa
napooOpa3zoBaHusl.

Hacpiniennple 1 HeHachllleHHblE Mapbl. KadecTBeHHas 3aBUCMMOCTh IUIOTHOCTH M
JABJICHUS HACBIIIEHHOTO Mapa OT TeMIEPaTyphl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUS OT AaBJIEHUS B )KUJIKOCTH.

BnaxHocTh Bo3myxa. AGCOTIOTHAS U OTHOCUTENbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucrammueckue u amoppHbie Teiaa. AHU30TPOIHUS CBONUCTB KPUCTAIIOB.
[1naBnenue u KpucTamu3zanus. Y ienbHas Ternora miasienus. Cyomumanusi.

Hedopmarnuu tBEpAOrO Tena. Pactsxenue m cxarue. Cnur. Monayns FOura. Ilpenen
yOpYyTUX AepopMaIui.

TemoBoe pacimpeHue >KUAKOCTEN U TBEPIBIX Tel, O0BEMHOE U JIMHEHHOE paclIupeHHE.
AHTapMOHU3M TEIUIOBBIX KOJIEOAHMI YacTUIl BEIIECTBA KaK MPUYMHA TEIJIOBOT'O PACHIMPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHeprUn B Pa30BIX MEPEXOAAX.

YpaBHeHHE TEIIOBOTO OaaHca.

[ToBepxHocTHOE HaTspKeHHE. KoadduimeHT moBepXHOCTHOTO HaTshKeHus. KanumisipHbie
sBieHus. J[aBiaeHne noa HCKpUBJIEHHOM MTOBEPXHOCTHIO )kuakocTu. @opmyna Jlannaca.

TexHuueckne yCTpOHCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: JKUJIKHE KPHUCTAJLIbI,
COBPEMEHHBIE MaTepuaJbl.

Hemoncmpayuu.

TennoBoe pacmupenue.

CBoiicTBa HaCBIIIEHHBIX MAPOB.

Kunenne. Kunenue npu NnOHUKEHHOM JaBJICHUMU.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITHI ¢ MBUTBHBIMU TIIEHKAMH.

CmauuBaHue.

Kanunnsapueie siBnexus.

Moenn HEHBIOTOHOBCKOM JKUIKOCTH.

Cnioco0Obl U3MEpeHUs BIAXKHOCTH.

UccnenoBanue HarpeBaHus U MIIABJICHUS KPUCTAJUTMUYECKOTO BEIIECTBA.

Buasl nedopmaruii.

Habnionenne mManbix gedopmarimii.

Yuenuueckuii 3xcnepumenm, nadbopamopnsie padomaol, npaKmuKym.

N3ydeHne 3akOHOMEPHOCTEN UCITAPEHUS KUJKOCTEH.

N3mepenue yieabHOM TEII0ThI MIaBJICHUS JIb/Ia.

N3ydeHne cBOMCTB HACBIIICHHBIX IIAPOB.

N3mepenne abCcoOMIOTHOM BIaKHOCTH BO3/1yXa U OI[EHKA MAcCChl MapOB B IOMEIIEHUU.

N3mepenne kordduninenTa moBepXHOCTHOTO HATSKEHUSI.

N3mepenune moayns FOnra.

HccnenoBanue 3aBucuMocTH Aeopmaiiii pe3uHoBOro o0pasia oT MPUIOKEHHONW K HEMY
CUJIBL.

Pa3znea 4. DiiekTpoanHAMUKA.
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Tema 1. Dnekmpuueckoe none.

OnexTpu3anus Tel U €€ MPOsBICHUS. DIIEKTpUYECKUi 3apsia. JBa BHIA 3JIEKTPUUECKUX
3apsanoB. [IpoBOAHMKM, NHUAJIEKTPUKUA W MOIYNPOBOAHUKH. DJIEMEHTAPHBIN 3JIEKTPUUECKUN
3apsa. 3aKOH COXPaHEHUs SJIEKTPUUECKOro 3apsijaa.

B3aumopetictBue 3apsaaoB. Toueunsie 3apsasl. 3akoH KyioHa.

Dnektpuueckoe noje. Ero aeiicTBre Ha 31€KTPUYECKUE 3apsSbl.

Hampsok€aHocTs  anekTpuueckoro monst. IIpoOusiil 3apan. JIluHuM HanpsyKEHHOCTH
ANEKTPUYECKOro noisi. OqHOPOAHOE IIEKTPUUECKOE TOJIE.

[ToTeHIManbHOCTD JJIEKTPOCTATUYECKOrO MOJIA. Pa3HOCTh NMOTEHIMAIOB W HANPsKEHUE.
[loreHumaneHass  »sHeprus  3apsana B 3JieKkTpoctatuyeckoM — noje.  [loreHuman
ANEKTPOCTATUYECKOTO ToJIA. CBsA3b HANPSDKEHHOCTH IOJIS M PA3HOCTH NOTEHIMATIOB IS
ANEKTPOCTATUUECKOTO OIS (KaK OJJHOPOJHOTO, TaK U HEOJHOPOIHOTO).

[IpyuHOHN cynepno3unyy 3JIEKTPUIECKUX MOJIEH.

[Tone Toweunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdepsl. [lone paBHOMEpHO
3apsOKEHHOTO 1o 00bEMy 1mapa. [lose paBHOMEpPHO 3apsiKEHHON OECKOHEUHOW IUIOCKOCTH.
Kaptunsl 1uHuN Haps>)KEHHOCTU ATUX MOJIEN U SKBUIIOTEHIUATIBHBIX TOBEPXHOCTEH.

[IpoBOAHMKH B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBHE PAaBHOBECHS 3apsIIOB.

JIMANEKTPUKH B 3JIEKTPOCTATUUYECKOM ToJI€e. J(uaekTpuueckass IpOHUIIAEMOCTh BEIECTBA.

Konnencarop. DNEeKTpOEMKOCTh  KOHJIEHCATOpa. DNEKTPOEMKOCTh  IIJIOCKOI'O
KOHJIEHCATOpa.

[TapannensHOe  coenvHeHWEe  KOHAEHcaTopoB.  IlocnenoBarenbHOE — coenMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsyKEHHOT0 KOHJEHCATopa.

JIBMKEHHE 3apsKEHHOM YaCTULIBI B OJHOPOJHOM 3JIEKTPUUECKOM II0JIE.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AIEKTPOCKOIN, JJIEKTPOMETP,
AJIEKTPOCTAaTHUECKasl 3alllUTa, 3a3€MJICHHUE 3JIEKTPONpUOOpPOB, KOHAECHCATOPHI, TeHepatop Bax
ne I'paada.

Jemoncmpayuu.

YCTpOMCTBO M MPUHUKI JECUCTBUS SJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3APSKEHHBIX IIIAPUKOB.

DIIEKTPUUYECKOE TOJIE ABYX 3apsKEHHBIX IIJIACTHH.

Mognenb snektpocraTiueckoro reaeparopa (Ban ne ['paaga).

[IpoBOAHMKH B 3JIEKTPUUECKOM MOJIE.

DnexTpocTaTu4ecKas 3aluTa.

YCTpOMCTBO U AEWCTBUE KOHJCHCATOPA MIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  IEKTPOEMKOCTH IIOCKOTO KOHJIEHCAaTOpa OT IUIOIIAJM  IUIACTHH,
PacCTOSIHUSA MEXKly HUMHU U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3J1eKTPUUECKOro oIS 3apsyKEHHOTO KOHAEHCATOPA.

3apsiiKa U pa3psaka KOHAEHcaTopa 4epes3 pe3nucTop.

Yuenuueckuii 3xcnepumenm, nadbopamopnuie padomaol, nPAKMUKYM.

OneHka cuil B3auMOICHCTBUS 3apsHKEHHBIX TEIT.
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HaGmronenue mpeBpailleHrs SHEPTUU 3apsHKEHHOTO KOHACHCATOpa B SHEPTUI0 U3IIYUYCHHUS
CBETOJINO/A.

N3yueHne npoTekaHus TOKa B LENH, COAEPIKaIEl KOHIEHCATOP.

Pacnpenenenne pa3HOCTH TOTEHIUATIOB (HAOpsDKEHUS) MPH  MOCIEAOBATEIHLHOM
COEIMHEHUU KOHJEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA Yepe3 pE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mok.

Cuia Toka. [1oCTOSTHHBIN TOK.

VYcnoBusi CyIECTBOBaHUSI TMOCTOSIHHOTO JJIGKTPUYECKOro Toka. McToyHuKHM TOKA.
Hanpsxenne U u D/1C é.

3akoH OMa Ju1s1 ydacTKa Lenu.

DNEeKTpUYECKOE  CONPOTUBIICHHE.  3aBUCUMOCTb  CONPOTHUBICHHUS  OAHOPOJHOTO
MPOBOJIHMKA OT €ro JWHBI W IUIOIIAJM TOMEPEYHOTO CEUCHHUs. YACNBbHOE COMPOTHUBIICHUE
BEILIECTBA.

[locnenoBaTenbHOe, MapauiebHOE, CMELIAHHOE COEAMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AnekTpuueckux 1eneil. [Ipasuna Kupxroda.

Pa6ora snextpuueckoro Toka. 3akon Jxoyna—Jlenna.

MomHOCTh 3JIEKTPUUECKOro ToKa. TerioBas MOIIHOCTb, BbIAEIsIEMast HA pE3UCTOPE.

OJIC u BHYTpeHHEE CONPOTHBJICHHE HCTOYHHMKA TOKa. 3akoH OMa s MOJHOU
(3aMKHYTOM) 3JIeKTpUYECKOM 11enu. MOIHOCTh UCTOYHUKA TOKa. KopoTKoe 3amMbIkaHue.

KonneHncarop B 11enu nmocTossHHOTO TOKA.

TexHuueckne yCTpOWCTBA M TEXHOJOTUYECKUE IIPOLIECCHl: aMIEPMETP, BOJIBTMETP,
peocTaT, CUETUUK JIEKTPUUECKON SHEPTUN.

Hemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa OT HANPSDKEHUS JIsI PE3UCTOpA, JIaMIIbI
HaKaJMBaHUS U CBETOIUO/A.

3aBUCUMOCTh CONPOTUBICHUS MWIMHAPUYECKUX TPOBOAHUKOB OT JUIMHBI, TUIOLIAAN
MOTEPEYHOro CEeYEHUS U MaTepuana.

UccnenoBanne 3aBUCMMOCTHM CHJIBI TOKa OT CONPOTHUBJICHUS TPU MOCTOSIHHOM
HaIpsHKCHUH.

[Ipsimoe m3mepenue 3/IC. KopoTkoe 3aMblkaHHE T'ajlbBAHWUYECKOI'O AJIEMEHTA U OLIEHKa
BHYTPEHHET'O COMPOTHUBJICHUS.

CriocoObl coeIMHEHMSI ICTOYHUKOB Toka, DJ[C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXAY MOJOCAMU UCTOYHMKA TOKAa OT CHJIBI TOKA
B LICTIH.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomaol, npaKmuKym.

HccnenoBanue CMEIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yieapHOro ConpoTUBIEHUS TPOBOAHUKOB.

HccnenoBaHne 3aBUCUMOCTH CUJIBI TOKA OT HANPSDKEHUS IS JIaMITbl HAKaJIMBaHUA.

VYBenuueHue npejena u3MepeHust amnepmeTpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHyTpEHHETO CONPOTUBIICHUS] ICTOYHHUKA TOKA.
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UccnenoBanne 3aBucumoctd DJ[C TanbBaHMYECKOrO 3JIEMEHTa OT BPEMEHU IIpU
KOPOTKOM 3aMBbIKaHUU.

HccnenoBanne pa3HOCTH MOTEHIIMAIOB MEXK]y MOJIOCAMU UCTOYHMKA TOKAa OT CHJIBI TOKa
B LICTIH.

HccnenoBanne 3aBUCUMOCTH MOJE3HOW MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunwlx cpeoax.

DnekTpuyecKkass MPOBOJUMMOCTb PAa3iMYHBIX BEUIECTB. OJIEKTPOHHAS IPOBOJUMOCTD
TBEPIBIX  METAUIOB.  3aBUCUMOCTb  CONPOTHUBJIEHUS  METAUIOB  OT  TEMIEPATYpHI.
CBepXxXnpoBOAUMOCTb.

OneKTpUYecKHil TOK B BakyyMe. CBONCTBA 3IEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoOCTBeHHass M NPUMECHAs MPOBOJAUMOCTH MOJYHPOBOJAHHUKOB.
CaoiictBa p—Nn-niepexona. IloaynpoBoaHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUN TOK B JJIEKTPOIMTAX. JJIEKTPOJMTHYECKAs NHCCOLMALUA. DIIEKTPOIIU3.
3akonsl Papajes A dIEKTPOIU3a.

OnekTpuyeckuil TOK B raszax. (CaMOCTOATENbHBIM M HECAMOCTOSATEIBHBIA pas3psii.
Paznuunble TUIIBI caMOCTOSTENBHOTO pa3psaa. Moinuus. 1lnazma.

TexHudeckne yCTPOWCTBA W MPAKTHYECKOE NPUMEHEHHE: Ta30pa3psIHbIC JIAMIIbI,
AJIEKTPOHHO-TyueBas TpyOKa, MOITYNPOBOJHUKOBBIE TMPUOOPHI: AMOJ, TPaH3UCTOP, (PoToamo,
CBETOJIMO/, TallbBaHMKAa, paUHUPOBAHME MEIM, BbIIUIABKA AJIIOMHHHS, 3JIEKTPOHHAs
MHUKPOCKOIIHS.

emoncmpayuu.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akonsl iekTposnza dapazes.

HckpoBoii pa3psan 1 IpOBOJAUMOCTb BO3yXa.

CpaBHeHHE IPOBOAMMOCTH METAJIOB U MOJTYTPOBOIHUKOB.

OnHOCTOPOHHSSA MPOBOAUMOCTD AUOJIA.

Yuenuueckuii sxkcnepumenm, nadopamopmnsie padomot, nPaKmMUKym.

Hab6monenue snextpoiausa.

N3mepenue 3apsa OAHOBAJICHTHOIO HOHA.

HccnenoBaHne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBI.

CHATHE BONBT-aMIIEPHOMN XapaKTEPUCTUKH IUOAA.

Du3nyecKnid NPAKTHKYM.

Crioco6b!1 n3MepeHns GU3NIECKUX BETHMYUH C UCTIOIH30BAHUEM aHAJOTOBBIX U HU(POBBIX
U3MEpUTENbHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOJIOTHBIE H
OTHOCUTENbHBIE TIOTPEUIHOCTH HM3MepeHud  ¢u3nyeckux BenudyuH. OlEHKa TpaHuUI
MOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX W3MEPEHUH, WCCIEIOBAaHUN 3aBHCHUMOCTEH  (PU3NIECKUX
BEJIMYMH, MIPOBEpPKA MPEAJIOKEHHBIX TUIOTe3 (BBIOOp M3 paboT, OMUCAHHBIX B TEMAaTHYECKUX
paznenax «Y4eHUYeCKui SKCIIEPUMEHT, 1a00paTopHbIe pabOThl, MPAKTUKYM).

MexnpeaMeTHble CBA3H.
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Nzydenue kypca ¢pusnuku yriayOnéHHoro ypoBHs B 10 kilacce oCymIecTBISETCS ¢ YUYETOM
COJCPKATETbHBIX MEXKIPEAMETHBIX CBS3€H € KypcaMH MaTeMaTUKH, OWOJOTHH, XHMHH,
reorpauu 1 TEXHOJIOTUU.

Mescnpeomemnvle nonamus, C6A3AHHBIE C U3YYEHUEM MEMOO008 HAYUHO20 NO3ZHAHUA:
sBJICHUE, Hay4YHbIH (akT, rumnoresa, (usnueckas BeIWYMHA, 3aKOH, TeOpus, HaOoO/EHue,
OKCHEPUMEHT,  MOJEJIUPOBAaHUE,  MOJENb, H3MEpPEHHEe,  MOTPEIIHOCTH  HU3MEpPEHHH,
M3MEPUTENIbHBIC TPUOOPHI, ITU(poBas 1ad0paTopusi.

Mamemamuka: pelmieHue cuUcTeMbl ypaBHeHWH. JluneilHas ¢yHknus, napabona,
runepOosia, uX TpaduKu U CBoiicTBAa. TpuroHomerpuyeckue (YHKIHMH: CHUHYC, KOCHHYC,
TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. BEKTOPHI U UX MPOEKIUU Ha
OCH KOOPJIMHAT, CJI0)KEHHE BEKTOPOB.

Buonozcua: mexannueckoe JBI)KEHUE B KUBOW npupoje, Auddysus, ocMoc, TeII000MeH
KUBBIX  OPraHW3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYKAIOMIEH  Cpenbl,  yTHIH3aIHs
OMOOPTraHNYECKOr0 TOIUIMBA JJISl BBIPAOOTKU «TEIIOBOW» U 3JIEKTPO3HEPTUH, NOBEPXHOCTHOE
HATSDKEHUE W KAMMJUTAPHBIC SIBJICHUS B IPUPO/IE, IEKTPUICCKHE SIBICHHS B )KUBOU MTPHPO/IE.

Xumusa: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAs Macca, MOJIy9eHne HAHOMAaTEPHAIIOB, TETUIOBBIE CBOMCTBA TBEPABIX TEI, KHUIKOCTEH U
ra3oB, JKUJKHE KpHCTaUIbl, JJEKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJUTHUECKAs
TMCCOIMAIINSA, TaTbBaHUKA, dJICKTPOHHAS MUKPOCKOITHSI.

TI'eozpaghus: BnaxxHOCTH BO3AyXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozua: npeoOpazoBaHue JBUKEHUI C UCTIONIH30BAHUEM MEXAHU3MOB, YUET CYyXOro U
KHUJIKOTO TpPEHUS B TEXHUKE, CTaTMYECKHWE KOHCTPYKIMU (KPOHIITEHH, peuéryaTsie
KOHCTPYKIIMH ), UCTIOIH30BAHNE 3aKOHOB COXPAaHEHHSI MEXaHUKHU B TEXHUKE (THPOCKOI, BOJIOMET
U JpyTue), ABUraTellb BHYTPEHHErO CropaHMs, MmapoBas TypOuHa, OBITOBOM XOJOIWJIbHUK,
KOH/IMIIMOHEP, TEXHOJOTMH TONYyYeHHs COBPEMEHHBIX MaTepHalioB, B TOM YHUCIE
HaHOMAaTepUalOB, W  HAHOTEXHOJOTHH,  DJIEKTPOCTaTHYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONIPHOOPOB, Ta30pa3PSAHBIE JIAMIIBI, TIOTYITPOBOIHUKOBBIC TPHOOPHI, TaTbBAHUKA.

11 KITIACC

Pa3zgea 4. DiiekTpoanHAMUKA.

Tema 4. Maznummnoe none.

B3anmogeiicTBe MOCTOSHHBIX MAarHUTOB M INPOBOAHUKOB C TOKOM. MarnuTtHoe moIe.
Bekrop MarHuTtHOM uWHAYKUOMH. [IpuHnun cynepno3uuuym MarHUTHBIX —nosied. Jlunum
MarHUTHOW UHAYKIIHH.

MarautHoe 1oJie MPOBOJHUKA C TOKOM (IPSIMOrO MPOBOJHMKA, KAaTyIIKHM M KPYroBOI'O
BuTKa). OWBIT DpcTena.

Cuna Amnepa, e€ HanpaBJIeHUE U MOJYJIb.

Cuna JlopeHua, e€ HampasiieHHE M MOAYJIb. JIBHKEHHME 3apsOKEHHOM YacTHULBI B
OJJTHOPOJHOM MarHuTHoM noJje. Pabora cuibl Jlopenua.

MarunutHoe nosie B Bemectse. @eppoOMarHeTuky, napa- U JUaMarHeTUKH.
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TexHuueckne yCTpOMCTBa M TEXHOJIOIMYECKHE MPOLECCH: NPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTrATENb SIKOOM, YCKOpUTEIH
3JIEMEHTapPHBIX YaCTULL.

JHemoncmpayuu.

Kaptuna nuHUI MHIYKIMW MAarHUTHOTO TIOJISI TOJIOCOBOTO U TMOAKOBOOOPAa3HOTO
MTOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHMNA MarHuTHOM WHAYKIWU TMOJS JUIMHHOTO MPSAMOTO NPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOTO IIPOBOJIHUKA, KATYIIKHA C TOKOM.

B3anmopelicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuiibl JIOpeHIIa Ha HOHBI SJIEKTPOJIUTA.

Habnronenne nBukeHUs mydka 3JIeKTPOHOB B MArHUTHOM TIOJIE.

[IpuHIMN 1efcTBUA 3IEKTPOU3ZMEPUTEIBHOTO MPUOOpPAa MAaTHUTORIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaol, npaKmuKym.

HccnenoBanne MarHUTHOTO IOJISL TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB heppOMarHeTUKOB.

HccnenoBanne neicTBUSA NOCTOSTHHOTO MarHUTa Ha PAMKY C TOKOM.

N3mepenue cuinbl Amnepa.

N3ydenue 3aBUCUMOCTH CHJIbI AMITEpa OT CHJIBI TOKA.

OnpeneneHre MarHUTHOM MHyKLIIMN HA OCHOBE M3MEPEHUs CUIIbl AMIiepa.

Tema 5. dnekmpomaznumnan uHOYKYUA.

SBneHue sneKTpoMarHuTHOM MHAYKIUU. [loTok BekTOopa MarHuTHOW uMHAyKHuU. DJC
WHIYKIUH. 3aKOH JJIEKTpOMarHUTHOW mHAykuuu dapanes. BuxpeBoe 3JIeKTpUUECKOE IOJIE.
Toku ®yko.

O/IC uHAYKIMY B TPOBOJAHUKE, JBMKYIIEMCS B OJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NunyxktuBHOCTh. KaTymika HMHIYKTMBHOCTM B LENHM IOCTOSIHHOTO TOKa. SIBneHune
camouHaykiuu. J1C caMOMHAYKIIUU.

DHeprusi MAarHUTHOT'O TOJIS1 KATYLIKH C TOKOM.

DNEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOWCTBA W TEXHOJIOTMYECKHE MPOLECCHl: WHIYKIMOHHAS II€Yb,
COJIEHOM /I, 3alIUTa OT 3JIEKTPU3ALMH TEJ PU ABUKEHUHM B MATHUTHOM I10J1€ 3€MJIU.

JHemoncmpayuu.

Habnionenne siBIeHHs 371€KTPOMAarHUTHON HHTyKITHH.

UccnenoBanue 3aBucumoct IJIC HMHAYKIMH OT CKOPOCTH HW3MEHEHUS MArHUTHOTO
ITOTOKA.

[IpaBuiio Jlenua.

[TaneHue MaruuTa B allFlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne CaMOMHIYKLIHH.

Uccnenoanue 3aBucumoctu DJIC caMOMHIYKIMHU OT CKOPOCTH M3MEHEHUS CUJIbl TOKA B
LICTIH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaol, npaKmuKym.
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HccnenoBanue ABIEHUS HIEKTPOMarHUTHOW UHIYKIUH.

Ornpezenenne MHAYKIIMA BUXPEBOI'O MATHUTHOTO MOJIS.

HccnenoBanue sBICHUS CAMOMHIYKIINH.

COopka MojeNH 3EeKTPOMarHUTHOTO TeHepaTopa.

Pasnen 5. Kose6anusi M BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenpnas cucrema. CBoOOAHbBIE KOJIEOAHNUS.

lapmonunueckne  konebanus. KuHematnueckoe U JAMHAMHYECKOE  OIHMCAHUE.
DHepreTUYeckoe ONHucaHue (3aKOH COXPaHEHUsT MEXaHUYEeCKOW sHepruu). BriBon
JMHAMUYECKOTO ONMHCAHMSI TapMOHUYECKUX KojeOaHMH H3 HX HSHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMUCAHMUS.

Amrutyna u ¢asza konebanuil. CBsA3b aMIUIMTYIbl KOJEOAHWI MCXOIHON BEIHYMHBI C
aMIUIUTYyAaMH KoJieOaHUi €€ CKOPOCTU U YCKOPEHHUSI.

[Tepuon u yactora xonebanuit. [leproa Maabix CBOOOIHBIX KOJIEOaHUI MAaTEMAaTUYECKOTO
MasTHHKa. [leprnoa cBOOOHBIX KoJIeOaHU MPYKUHHOTO MasTHHUKA.

[TonsiTne o 3aryxapmux KosneOaHusix. BwiHyxkaeHHble KoneOaHusi. Pe3zoHaHc.
Pe3onancHas kpuBas. BriusHue 3aTyxaHusi Ha BUJI p€30HAHCHOM KpUBOM. ABTOKOJIEOaHUS!.

TexHuueckrne ycCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayemw,
MY3bIKQJIbHBIE UHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuce KoJaebaTeIbHOTO ABUKEHUS.

Habnroienre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIEOaHHM rpy3a Ha HUTH OT aMIUIUTY/IbL.

HccnenoBanue 3aTyxaromux KoiaeOaHUid ¥ 3aBUCUMOCTH MEpUoa CBOOOIHBIX KOJEeOaHUA
OT COINPOTHUBJICHUSI.

HccnenoBanue kojeGaHuMil rpy3a Ha MAacCHUBHOM MpYyXMHE C LEIbi0 (POPMUPOBAHUS
npeicTaBlIeHU 00 MaeaTbHON MOJIEH MPY>KUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUs SHEPTUU MIPHU KOJICOAHUSIX TPy3a HA MIPYKUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Hab6monenue pezonanca.

Yuenuueckuii sxkcnepumenm, nadopamopmnsie padomot, nPAKMUKym.

N3mepenue neproaa cBOOOAHBIX KOJICOAHUN HUTSHOTO U MPYKUHHOTO MasSTHUKOB.

N3yueHne 3akOHOB JBUKEHHUS TeJla B XOJ€ KOJIeOaHU Ha yIPyroM MojIBece.

N3yueHue NBMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B MPYKMHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMIUTATYAbI 3aTYXaIOIINX KOJICOaHUH.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Tema 2. Dnekmpomaznumnple KonedaAHUAL.

Konebarenpubiii koHTYp. CBOOOIHBIC SJIEKTPOMATHUTHBIC KOJIEOAHUS B HICATHLHOM
kojebareabHOM KoHType. @opmyna Tomcona. CBsizb aMIUIMTYIbl 3apsa KOHJIEHCATOpa C
aMIUTUTYAON CHJIBI TOKA B KOJIEOATEIHbHOM KOHTYPE.

3aKOH COXpaHEHUS YHEPTUH B HJICATLHOM KOJIeOATEIIbHOM KOHTYPE.
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3aryxaroniye DJIEeKTPOMAarHuTHble KoyieOaHus. BbIHYXIIEHHBIE 3JIEKTPOMAarHUTHBIC
KoJeOaHus.

IlepeMenHbIli TOK. MOIIHOCTh NEPEMEHHOTO TOKa. AMIUIMTYJHOE U JEHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIPSHKEHUS MPU Pa3IMdHON (opMe 3aBUCUMOCTH IEPEMEHHOIO TOKA OT
BPEMEHH.

CuHycouanbHbIN IepeMEeHHbIA TOK. Pe3ucTop, KOHIEHCATOp U KAaTylIKa UHIYKTUBHOCTH
B LIETIM CUHYCONJIAJIBbHOTO IIEPEMEHHOI0 TOKA. Pe3oHaHc TOKOB. Pe3oHaHC HaNIpsKEHUN.

Wneanbubiit Tpanchopmatop. IIponsBoacTBo, nepeaada U NoTpedieHUe AIEKTPUYECKOM
JHEPTHH.

DKOJIOTUYECKHE PUCKU TPHU IMPOU3BOJCTBE 3EKTpo3HEepruu. KynbTypa HCHOJIB30BaHUSA
AJIIEKTPOIHEPTUU B ITIOBCETHEBHOM KU3HU.

TexHuueckne yCTpPOWCTBA M TEXHOJOTMYECKHE IMPOLECCHI: DJIEKTPUUECKUN 3BOHOK,
TE€HEPATOp NEPEMEHHOIO TOKA, IMHUHU JIEKTPONEPEaAY.

Hemoncmpayuu.

CBO0OO/IHBIE 2JIEKTPOMATHUTHBIE KOJIEOAHMUS.

3aBUCUMOCTD YaCTOTHI CBOOOHBIX KOJICOAHHH OT MHAYKTUBHOCTH U EMKOCTH KOHTYPA.

OcuusiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXarIMUX EKTPOMATHUTHBIX KOJeOaHUH.

Mopenb 31eKTpOMarHuTHOTO FeHepaTopa.

BoIHyX/1€eHHBIE CHHYCOHIaTbHbBIE KOJIeOaHusl.

Pe3ucrop, kaTyuika MHAYKTUBHOCTH U KOHIEHCATOP B IIEMH MEPEMEHHOT0 TOKA.

Pe3oHaHC npu MOCIIEI0BAaTENIbHOM COEIMHEHUH PE3UCTOPA, KAaTYIIKHM MHIYKTUBHOCTH U
KOHJIEHCATOpa.

VY CTpONCTBO M IPUHIUT ICUCTBHSI TpaHC(hOpMATOpA.

Mopenb TMHAN 2JEKTpoIepeaauH.

Yuenuueckuit 3xkcnepumenm, nadopamopusie padomol, nPAKMUKYM.

Nzyuenne tpanchopmaropa.

HccenenoBanne nepeMEHHOIO TOKa 4epe3 MOCIEA0BATEIbHO COCAMHEHHBIE KOHIEHCATOP,
KaTyILIKY U PE3UCTOP.

Habmionenne 31eKTpoMarHuTHOTO pe30HaHCA.

UccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaAZHUNHbBLE G0JIHbL.

MexaHuueckre BOJHBI, YCIOBUS HX pacrpocTtpaHeHus. llomepeuHble W MPOJOJIbHBIC
BoJHBI. Ileproa, ckopocTh pacnpocTpaHeHus U JUIMHA BOJHBI. CBONCTBA MEXAHMYECKHX BOJIH:
OTpakeHHe, IpesIoMIICHHE, HHTEepPepeHLns U TudpaKIus.

3Byk. CkopocTs 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIyMoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CpeJIbl.

DONEeKTpOMAarHUTHBIE BOJIHBI. YCIIOBHS HW3JIy4Y€HHUs 3JEKTPOMATHUTHBIX BOJH. B3anmHas
OpUEHTALMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa SJIEKTPOMArHUTHBIX BOJH: OTpPaXXEHUE, MNPEIOMJIEHUE, MOJSpU3aLMs,
uHTephepeHus 1 TuppaKIus.
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[IIkana 3JIEKTPOMarHUTHBIX BOJIH. IIpHMeHEHME 2J€KTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMIBI paiuOCBA3H U TeneBuAcHU. Panqnonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEN CPEJIbI.

TexHnueckne ycTpOHWCTBA M IPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
pazap, paguoOnpUEMHUK, TEJIeBU30p, aHTeHHa, TenepoH, CBY-neub, ynbTpa3ByKoBas
JUAarHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacCPOCTPAHCHHUE MOMEPEUHBIX U MPOOJIbHBIX BOJIH.

Kone6umomneecs Teno Kak MICTOUHUK 3BYKa.

3aBUCUMOCTD JUIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

Habmronenue oTpaxkeHus ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

HabGmonenne nnreppepeHunu u uppakiuu MEXaHMUECKUX BOJIH.

AKycTH4ecKuil pe3oHaHC.

CBolicTBa yJIBTPa3ByKa U €ro NPUMEHEHNE.

HaGnionenue cBs3M T'POMKOCTH 3ByKa W BBICOTBI TOHA C aMIUIMTYAOH M 4YacTOTOM
KOJIeOaHU.

HccnenoBaHue  CBOMCTB — AJIEKTPOMAarHUTHBIX — BOJIH:  OTPAXXEHHUE, IPEIOMIICHHE,
noJispu3anus, Auppakuus, HTephepeHIus.

O6Hapy>xeHne nH(ppakpacHOTO U YIbTPaPHOIETOBOTO U3ITyUCHUN.

Yuenuueckuii 3xcnepumenm, nadopamopusie padomol, nPAKMUKYM.

N3ydenue nmapameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonuHelHOEe pacnpoCTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyu cBeta. ToueuHslii
HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbl OTpakeHHsl cBeTa. llocTpoeHue M300pakeHUN B IIIOCKOM
sepkainie. Chepudeckue 3epkana.

[Ipenomnenne cBera. 3akoHBl MpelOMIICHHS cBeTa. AOCONIOTHBIA MOKa3aTelb
npesnomwsieHus. OTHOCHUTENbHBIM TOKa3aredb MpesomieHus. [IoCTOSHCTBO 4acTOTHl CBETAa U
COOTHOULIEHUE JIMH BOJIH IPU MEPEX0/I€ MOHOXPOMATHYECKOIO CBETA YEpE3 IpaHUIly pasjena
JIBYX ONTHYECKHUX CPEI.

Xon nyueit B mpusme. JJucnepcus ceeta. ClioxHbIN cocTaB Oenoro cera. L[Ber.

ITonHoe BHyTpeHHEe oTpaxeHue. IIpenesbHblii yroil OJIHOTO BHYTPEHHETO OTPAKECHMUS.

Cobuparomiue M pacceuBaroliue JWH3bl. ToHKas nuH3a. DokycHoe paccTrosHue u
ONTHUYECKAs CHJIA TOHKOM JIMH3BL. 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUSI TOHKOUW ChepruecKon
JIMH3BI OT €€ F€OMETPUU U OTHOCUTENIBHOTO ITOKA3aTeNs IPEJIOMIICHHUS.

@opMysa TOHKOM JIMH3BIL. Y BEJIUYCHHUE, 1aBAEMOE JIMH30M.

Xonx my4a, IpOoUIeAIero JMH3Y 0/ IPOU3BOJIBHBIM YIVIOM K €€ INIaBHOW ONTHUYECKOW OCH.
[TocTpoenune n300pakxeHUN TOUKU U OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEHBAIOIIMX JIMH3aX
U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas cnocoOHoCTh. a3 kak onTuyeckas cucrema.
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[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas onrtuka. Watepdepenmus cBera. KorepeHTHble HCTOYHUKH. Y CIOBHS
HAOJIIOICHUS MaKCMMyMOB M MHHUMYMOB B HHTEpPPEPEHIIMOHHON KapTHHE OT JBYX
KOTE€pPEHTHBIX UCTOYHUKOB. [IpuMephl Ki1accuueckux HHTEPPEPEHIITMOHHBIX CXEM.

Hudpakmuss cera. JudpakiuyonHas pemérka. YciaoBue HaOMIOACHUS TJIABHBIX
MaKCHUMYMOB TIPH MaJI€HUU MOHOXPOMATHYECKOTO CBeTa Ha TUMPAKIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE TIPOLECChl: OYKH, JyHa, IEepHUCKOII,
(dboToanmapar, MHUKPOCKOI, MPOCKIIMOHHBIN almapar, MPOCBETICHUE OMNTUKH, BOJIOKOHHAS
OMNTHKA, TU(paKIUOHHAS PEIETKA.

emoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.

HccnenoBanue npenoMiIeHUs CBETA.

Habnroienne moiHoro BHyTpEHHET0 OTpaykeHus. MoJienb CBETOBO/IA.

HccnenoBanue xoa CBETOBBIX MIYYKOB Yepe3 IIIOCKONApaIEIbHYIO TUIACTUHY U IIPU3MY .

HccnenoBanue cBOMCTB N300paKeHM B IMH3AX.

Mopenn MUKpOCKONa, TEIECKOA.

Hab6monenue narepdepeHum crera.

Habmtonenne 1BETOB TOHKUX MJIEHOK.

Hab6mronenne nudpaxiuu ceera.

N3yyenune nudpakiimoHHON peméTKu.

Hab6mronenue nudpakiinoHHOTO CIIEKTpa.

HaGmonenue nucniepcuu cBera.

Habnronenue nmonspuzamnum cBeTa.

[IpuMeHenne NoaAPOUIOB I U3YUCHUS] MEXaHUUECKUX HAIPSIKEHUM.

Yuenuueckuit 3xkcnepumenm, nadopamopusie padomol, nPAKMUKyM.

N3mepenune nokazaress NpeaoMIICHUs CTEKJIa.

HccnenoBanue 3aBucuMocTd (DOKYCHOTO PACCTOSIHHSI OT BEIIECTBA (Ha MPUMEPEe KHUIKUX
JIUH3).

W3mepenne (pOKyCHOTO pacCTOSHUS PaCCEUBAIOIINX JINH3.

[Tony4yenne n3o00pakeHUs B CUCTEME U3 IJIOCKOTO 3epKaja U JUH3bI.

[Tory4yenne n300pakeHUs B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Habmionenne qudpakunu, HHTepPEepeHINH U TOISPU3AIINY CBETA.

N3yuenne nonsipuzau cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JIUAICKTPHKA.

Nzyuenne naTepdhepeHITNN JIa3epHOTO U3TYUEHUS Ha JIBYX IIETIAX.

Hab6monenne nucnepcuu.

Habmonenne u nccnenoBanue qupakmOHHOTO CIEKTPA.

N3mepenue AJIMHbl CBETOBOW BOJIHBI.

[Tonyuyenue criekTpa U3ydeHUs CBETOANOA MPU MOMOIIU AUPPAKIIMOHHON PEIIETKH.

Pa3znen 6. OcHOBBI crIENUAJIbHOM TEOPUU OTHOCUTEIBLHOCTH.
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I'pannibl MPUMEHMMOCTH KJIacCUYeCKOW MexaHuKu. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  uHTepBaid. [IpeoOpasoBanus Jlopenma.  YcioBue
NPUYUHHOCTH. OTHOCUTENBHOCTh OJAHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAICHHE
JUTVHBI.

DHeprusi U UMILYJIbC PEISITUBUCTCKON YaCTHULIBIL.

CBs13b MaccChl ¢ SHEPTUEH U UMITYJILCOM PENIATUBUCTCKOM YaCTUIIBI. DHEPTUs MOKOSI.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLECCH: CIYTHUKOBBIE MPUEMHUKH,
YCKOPHUTEIH 3apsHKEHHBIX YACTHULL.

Y4eHHuecKHil SKCIIEpUMEHT, JIa0OpaTOPHbIE pa0OThI, MPAKTUKYM.

OnpeneneHre UMITyJIbCa U DHEPTHM PENATUBUCTCKUX YacTull (o (oTorpadusM TpeKkoB
3apsHKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Pazgen 7. KBantoBasi pusuka.

Tema 1. KopnycKynapHo-601aH0601l Oyanu3m.

PaBHOBecHOe TemioBoe wu3NydeHHe (M3NydeHUE aOCOIIOTHO UYEPHOTrO Tena). 3aKOoH
cMemieHus Buna. ['mnoresa [limanka o kBaHTax.

®OoTOHBI. DHEPrusl U UMITYJIBC (OTOHA.

doroaddexrt. Onbitel A. I'. CroneroBa. 3akonsl potodrddekra. YpapHenune DifHIITENHA
st potodrpdexta. «Kpacnas rpanuiiay pororddexra.

JlaBnenune cBera (B YaCTHOCTH, JIaBlIEHHE CBETa Ha aOCONIOTHO TMOTJIOMIAIOIIYI0 H
a0COJIIOTHO OTpakarolyto moBepxHocth). OnbiTel 11. H. JleGenena.

BonHoBeie cBoMicTBa yactui. Bosnsl ne bpoiuis. [lnnaa BonHBL e bpoitsist U pazmepsl
o0jacTy JIOKaJM3alMM  JBWXKYILIEHCs 4acTulbl. KoOpmycKyJasipHO-BOJIHOBOM — JTyaslu3M.
Jlndpakius 3IeKTPOHOB Ha KpUCTAILIAX.

Crneuunduxa nzmepenuit B mukpomupe. CooTHomeHus HeonpenenéHHocren I eizenoepra.

TexHuueckue ycTpoWCTBa M TEXHOJOTUYECKHE IMPOLECCH: CIEKTPOMETP, (HOTOIIEMEHT,
($boTOIATUMK, TYHHEJIbHBIH MUKPOCKOTI, COJIHEUHAsi OaTapes, CBETOAUO/.

Jemoncmpayuu.

®o1o3(deKT Ha yCTaHOBKE ¢ IMHKOBOM TIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (HoTod(deKTa.

WccnenoBanue 3aBUCUMOCTH COTPOTUBIICHUS MOTYITPOBOJHUKOB OT OCBEUIEHHOCTH.

Ceeroauos.

Conneunas OaTapes.

Yuenuueckuii 3xkcnepumenm, nadopamopuvie padbomeul, nPAKMUKYM.

UccnenoBanue ¢potopesucropa.

N3mepenue nocrosinuoil [Inanka Ha ocHOBe nccnenoBanus Gorodddexra.

HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA Ye€pe3 CBETOANO OT HAIIPSIKEHUS.

Tema 2. @u3uka amoma.

OnbITHI MO UCCIEI0OBaHUIO cTpoeHus aToma. [lnanerapnas mozens aroma Pezepdopna.

[Toctynatel bopa. U3nydyenune u norjoimeHue GOTOHOB MpU MEPEXOie aroMa C OJHOTO
YPOBHS DHEPTUH HA IPYTOM.

Buasl criektpoB. CniekTp ypOBHEN 3HEPTUU aTOMa BOJOPOJA.
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CnoHTaHHOE U BBIHYXJAEHHOE U3JIy4eHue cBeTa. Jlasep.

TexHuueckne yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: CHEKTPAIbHBIA aHAIN3
(crieKTpoCKoI), 1a3ep, KBAHTOBBIM KOMITBIOTED.

JHemoncmpayuu.

Mogens onbiTa Pesepdopra.

Hab6mronenne nuHeiuaThIX ClIEeKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA HOHU3UPYIOIIMX YACTHLL.

Ornpenenenye AIMHBI BOJIHBI JJA3€PHOTO U3TYyUYEHHUS.

Yuenuueckuii 3xkcnepumenm, nadopamopmnsie padomot, npaKmMuUKym.

HabGmroienne muHeyaToro CrekTpa.

UccnenoBanue cnekTpa pa3peKEHHOr0 aTOMApHOTO BOJAOPOJA M U3MEPEHUE MOCTOSIHHOM
PunGepra.

Tema 3. Quzuka amomuo2o A0pa u 31eMEHMAPHBIX YACMUY,.

Hyxnonnas monens siapa [eiizenOepra—lBanenko. 3apsija siupa. MaccoBoe 4HCIIO sjipa.
N3oTombI.

PanuoaktuBHOCTh. Anb(a-pacnaz. DJIEKTPOHHBIN U MO3UTPOHHBIN Oera-pacnaa. ['amma-
W3JTy4YCHHUE.

3aKkOH paJuMOaKTHBHOTO pacnana. PaauoakTuBHBIE u30TONBI B mpupone. CBoiicTBa
WOHU3UPYIOUIETO  M3JydeHus. BinusHue paavoakTUBHOCTM HA  JKMBBIE  OpPraHU3MBI.
EcrectBennsiii hon uznyuenus. Jlozumerpusi.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHsle cuibl. JledekT maccsl sapa.

SAnepusie peaknuu. Jlenmenue u cuHTe3 sgep. Spepusie peakTophl. [IpobGremsr
YIIPABISIEMOTO TEPMOSJIEPHOTO CHUHTE3a. JKOJIOTUYECKHME ACHEKThl pPa3BUTUA  SACPHOMU
SHEPIrEeTUKHU.

MeToibl perucTpanuy 1 UCCACTOBAHUS AJIEMEHTAPHBIX YACTHIL.

OyHIaMEeHTaIbHbIE B3aUMOAECUCTBUA. baproHbl, ME30HBI U JeNTOHBI. [IpencraBienue o
CrangaptHoi Moaenu. KBapk-TiirooHHast MOAEb aJpOHOB.

®dusuka 3a npegenamMu CrannapTHoi Mojaenu. TéMHass Matepust U TEMHAsI SHEPTHSL.

EnuncTBO (hrusmyeckor kapTHHBI MUpA.

TexHudeckne yCTpoMCTBa U TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
SICPHBIA  peaKkTop, TEPMOSIICPHBIA peakTop, aTomMHas OomM0a, MarHUTHO-PE30HAHCHAS
TomMorpadusi.

Yuenuueckuii 3xcnepumenm, nadbopamopnsie padomaol, npaKmuKym.

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusim).

UccnenoBanue pagnoakTUBHOTO (JOHA C UCTIOJIB30BAHUEM JI03UMETPA.

N3yuenue nornouieHns 0era-4yacTull aTlOMUHUEM.

Pa3zgea 8. DiieMeHTBHI AaCTPOHOMUM U ACTPOPU3UKH.

Otanbl  pa3BuTUs acTpoHomuu. [lpukinagHoe W MHUPOBO33PEHUYECKOE 3HAYCHUE
actpoHoMuH. [IpuMeHUMOCTH 3aKOHOB (HU3UKH ISl OOBSICHEHHS NPUPOJBI KOCMHYECKHX
00BEKTOB.

Meroasl acTpoHOMUYECKHX HcchenoBaHuid. COBpEeMEHHBIE ONTHYECKHUE TEJIECKOIIbI,
paaMoTENeCKOIbl, BHEaTMOC(epHas aCTPOHOMMUSI.
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Bun 3Bé3qHoro Heb6a. Co3Be3ausi, ApKue 3BE3/IbI, IUIAHETHI, UX BUIUMOE JIBUYKEHUE.

ConneuHas cucrema.

Connue. ConHeuynast akTUBHOCTb. McTounnk sHeprun CoiHIa U 3BE3].

3BE31pl, HX OCHOBHBIE XapaKTEpPUCTUKH. JlMarpamMma «CIEKTpaJbHBIM Kjacc —
CBETUMOCTB». 3BE3/bI TJIABHOW MOCIIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb) NS
3BE31 TJIABHOW TIOCJIEIOBAaTE€IbHOCTU. BHyTpenHee crpoeHue 3BE31. (CoBpeMEHHBIE
MIPEICTABIEHUS O MPOUCXO0KIEHUH U 3BoItouny ConHIa U 3BE31. DTanbl )KU3HU 3BE3L.

Muneunbiii [Iyte — Hama ['amaktuka. [lonoxenue u nBuxenne ConHua B ['anakTuke.
Tunbl ranaktuk. Pagnoranaktuky u kBa3zapel. YEpHbBIE IBIPHI B SIAPAX TAUTAKTHK.

Bcenennasi. Pacmmmpenune Bceenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
Bonpmioro B3peiBa. PenmnkToBOE M3MydeHHE.

MacmrabHas cTpykTypa Beenennoit. MeTaranakTuka.

Hepeménnplie mpoOieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HaGmonenust 3B€3gHOro HebGa  HEBOOPYKEHHBIM — IJIA30M  C  HCIOJIB30BAaHUEM
KOMITBPIOTEPHBIX TMPUIOKEHUN ISl  ONpENEICHHUs] TOJIOKEHUsT HeOEeCHBIX OOBEKTOB Ha
KOHKPETHYIO JAaTy: OCHOBHBIE c03Be3usl CEeBEpHOT0 NOJIyLIapys U IPKAE 3BE3/IBL.

Hab6mronenus B reneckon JIyHbI, TUTaHET, TYMAaHHOCTEH U 3BE3/IHBIX CKOTLJICHUH.

Du3nyecKnid NPAKTHKYM.

CriocoObl u3MepeHus: PU3NYECKUX BEIHUMH C UCTIOJIb30BAHUEM aHAJIOTOBBIX U MU(PPOBBIX
U3MEPUTEIIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHBIE  TOTPEITHOCTH  HW3MepeHui  ¢u3nuecknx BenuuuH. OlleHKa TpaHuIl
MIOTPELIHOCTEN.

[IpoBeneHrne KOCBEHHBIX W3MEPEHHUH, WCCIENOBaHUNA 3aBUCUMOCTEH  (PU3NYECKUX
BEJIMYWH, TIPOBEPKA MPEAJIOKEHHBIX THUIIOTE3 (BBIOOp M3 pabOT, OMHCAHHBIX B TEMAaTHYECKUX
paznenax «Y4ueHUYeCKUi IKCIIEPUMEHT, 1abopaTopHbIe Pa0OTHI, TPAKTUKYM).

Oobo01maromee noBTOpeHue.

O6o0menne ©  cUCTEMaTU3alus  COJCpKaHWs  pa3fenoB  Kypca «MexaHHWKay,
«MornexkynspHas ¢u3MKa U TEPMOAMHAMUKAY», «DIEKTpoanHaMUKay, «KonebaHus U BOJIHBIY,
«OCHOBBI CHEIUANTBHOW TEOPUH OTHOCHTENbHOCTH», «KBaHTOBas ¢u3nukay, «IIEeMEHTHI
ACTPOHOMUH U aCTPODU3UKI.

Ponp ¢u3uku M acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTHYECKOW, COLMAIbHOU U
ATHUYECKOW cdepax JeAaTeIbHOCTH YeJIOBeKa, pojib M MecTo (U3MKU M acTPOHOMHHM B
COBPEMEHHOM HAay4YyHOM KapTHHE MHpA, 3HAYCHUE OIMCATEIbHOM, CHCTEMAaTU3HUPYIOLIEH,
OOBSICHUTENBHON U MPOTHOCTUYECKON PYHKIUI (PU3NUECKON TEOPHH, pOJib (PU3UUECKOMN TeopuH
B (hOpMUPOBAaHUU TPEJCTABICHUH O (PU3NUECKONW KAPTHHE MHUPA, MECTO (HU3MUECKON KapTHUHBI
MHUpa B 00IIEM pSZy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUHN O IPUPOJIE.

MesxknpeaMeTHble CBA3H.

Nzyuenne kypca ¢pusuku yrimyonéHHoro ypoBHs B 11 kitacce OCyLIECTBISETCS € y4ETOM
COJIEpIKAaTEIbHBIX MEXIPEAMETHBIX CBsI3ed C KypcaMu MaTeMaTHKH, OHOJIOTUH, XHUMHH,
reorpaduivi ¥ TEXHOJIOTHH.
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Meosicnpeomemmuvie nonamus, c6A3aHHbIE C U3YUEHUEM MEMO008 HAYUHO20 NOZHAHUA:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (usmyeckas BeIMYMHA, 3aKOH, TEOpus, HaOIIOJEHHE,
OKCHEPUMEHT,  MOJEIUPOBAaHUE,  MOJENb, H3MEpPEHHEe,  MOTPEIIHOCTH  H3MEpPEHHH,
MU3MEPUTENIbHBIE TPUOOPHI, ITU(poBas 1adopaTopusi.

Mamemamuxka: peunieHre cucteMbl ypaBHeHUU. TpuroHomerpuueckue QyHKIMH: CHHYC,
KOCHHYC, TAHI'€HC, KOTaHI€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXJIECTBO. BekTopsl u ux
MIPOEKIIMM HAa OCU KOOPAMHAT, CIOXEHHE BEKTOPOB. IIpon3BonHBIE 37€MEHTapHBIX (QYHKIIHIL.
[Tpu3Haku mogo6us TPEyroabHUKOB, ONPeIeIeHUE TUIOIIAIH MIIOCKUX GUTyp U 00bEMa Tell.

buonozua: snextpuueckue SIBICHHUS B XUBOM NpHUpOJE, KoJeOaTelbHbIE JBM)KECHUS B
KUBOW  TNpHUpOJE,  DSKOJOTMYECKHe  PHUCKM  TNPU  MPOU3BOJICTBE  BIEKTPOIHEPIHH,
AJIEKTPOMAarHUTHOE 3arps3HEHHE OKpYJKalollel cpeabl, YIbTpa3ByKOBas JIMAarHOCTUKAa B
MeIULIMHE, ONTHYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KpUCTaNIMYecKas CTPYKTypa TBEPABIX Ted,
MeXaHU3MbI 00pa30BaHUs KPUCTAIINUYECKOHN PEIETKY, CIIEKTPaIbHbBIN aHaH3.

TI'eozpaghus: maruutHble nonroca 3eMIIH, 3aJ1€KU MarHUTHBIX PyZ, (OTOChEMKa 3eMHOMN
MOBEPXHOCTH, ceiicmorpad.

Texnonozusa: npuMeHEHNE TIOCTOSTHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, AJIEKTPOABUTATETh
SlkoOu, reHepaTOp MEPEeMEHHOr0 TOKa, HWHAYKUMOHHAs TIeuyb, JHUHUM DBIIEKTpoIepeay,
ANEKTPOABUTATENb, paAap, paaUONPUEMHMK, TEIeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIIbTPa3BYKOBas JAMAarHOCTUKAa B TEXHUKE, MPOEKIMOHHBIM armapar, BOJOKOHHAs OITHKA,
coJiHe4Hast OaTapesi, CIIyTHUKOBbIE TPUEMHHUKH, SiICpHAsi SHEPTreTUKA U SKOJIOTMYECKUE aCTIeKThI
€€ pa3BUTHS.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI
11O ®U3UKE HA YIVIYBJIEHHOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI
JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOro npeamera « OU3nKa» JOJKHBI OTPaKaTh

TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOUINXCSl PyKOBOJCTBOBATHCS C(OPMUPOBAHHON BHYTpPEHHEN
MO3ULMEN JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTAlMl, MO3UTHUBHBIX BHYTPEHHUX
yOex/eHull, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LEHHOCTSAM POCCUHCKOTrO OOIIecTBa,
paclIMpeHUe )KM3HEHHOIO OIbITa M OIBbITa JIEATEIBHOCTH B IPOLECCE PEAIU3ALNNA OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIILHON NEATEIBHOCTH, B TOM YUCJIE B YACTHU:

IPAXKAAHCKOI0 BOCIIUTAHMSA:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOM MO3ULMU OOydyaromlerocss Kak aKTHUBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUIMCKOTO 00IIECTBA;

® [PUHATHE TPATUIHMOHHBIX OOIIECYETOBEYECKUX T'YMAaHUCTUYECKUX M JEMOKPATHUYECKUX
IICHHOCTEH;

® TOTOBHOCTHh BECTH COBMECTHYIO JIESTEIIbHOCTh B MHTEpecax I'pakAaHCKOro oOIIecTBa,
y4acTBOBATh B CAaMOYTPaBJI€HUU B 00pa30BaTEIbHON OpraHU3allnu;

® YMEHHME B3aUMOJECHCTBOBATb C COLMUAJIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIMSIMY 1 HA3HAUYCHUEM;

® TOTOBHOCTb K TyMaHUTAapHOU U BOJIOHTEPCKON AEATEIBHOCTH.

NATPUOTHYECKOI0 BOCIIMTAHUSA:

® c(hopMHPOBAHHOCTH POCCUICKOM rpakJaHCKON UACHTUYHOCTH, MATPUOTU3MA;

® [ICHHOCTHOE OTHOILIECHHE K TOCYAAPCTBEHHBIM CHUMBOJAM, JOCTHKECHHSIM POCCHUCKUX
y4€HBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hopMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITHUECKOIO MTOBEACHMUS;

e CrocoOHOCTh OIEHHBATh CHTyallMI0 W MPUHUMATh OCO3HAHHBIE  PpeEIICHUS,
OpUEHTHPYSCh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M ILIECHHOCTH, B TOM 4YHCJIE B
JESATEIbHOCTH YUYEHOTO;

® 0CO3HaHME JMYHOTIO BKJIAJa B IOCTPOEHHUE YCTONUNBOro Oy1yILero.

3CTEeTHYECKOr0 BOCIIUTAHMSA:

® DOCTETHYECKOE OTHOLICHHE K MHpPYy, BKJIIOYasg OCTETUKY HAy4YHOIO TBOPYECTBA,

HpUCyLero GpuU3n4ecKoi HayKe.
TPYA0BOI0 BOCIIMTAHUSA:
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UHTEpPEC K Pa3IUYHbIM cdepaM NpoPecCHOHAIBHOM NEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3MKOI M TEXHUKOI, yMEHHE COBEpIIaTh OCOZHAHHBIN BBIOOp OyayIieit
npodeccuy U peann30BbIBaTh COOCTBEHHBIE KU3HEHHbIE IIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHMIO U caMOOOpa30BaHUIO B 00JIaCTU (PU3UKH
Ha MPOTSKEHUU BCEH JKHU3HU.

IKOJOIrHI€CKOro BOCIIMTaHuA:

Cc(OPMHUPOBAHHOCTh KOJOTUYECKON KYJBTYphl, OCO3HAHUE TIJI00AJIBHOIO XapakTepa
9KOJIOTMYECKUX MPOOIeM;

IUTAHUPOBAaHUE U OCYLIECTBIICHHE NEHCTBUI B OKpY’KaIOLIEH cpesie Ha OCHOBE 3HAHUS
LeJIed yCTOWYNBOTO Pa3BUTHSI YEIIOBEUECTBA;

pacIIupeHue ONbITa JEATENIbHOCTH HKOJOTUYECKONW HANpaBI€HHOCTH Ha OCHOBE
MMEIOIUXCS 3HAaHUM 10 (PU3HNKe.

HEHHOCTH HAYYHOI'O ITIO3HAHUSA:

Cc()OPMHUPOBAHHOCTb MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NYECKON HAYKH;
OCO3HaHHE ILIEHHOCTU HAyYHOW JesITeIbHOCTH, TOTOBHOCTH B IIPOLIECCE H3YUYCHHS
(GU3MKKM  OCYIIECTBIATH  MPOEKTHYID U  HUCCIEIOBATEIbCKYIO  JIEATEIbHOCTD
WHIUBUIYaJIbHO U B IPYIIIE.

METAINIPEJIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHBbIE YUeOHbIe 1eHCTBUSA
ba3oBble Jlornuyeckue aeicTBuA:

CaMOCTOSITENIbHO (POPMYITUPOBATh M aKTyalM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEAEIATh LEIN ESITEIbHOCTH, 3a0aBaTh ITAPAMETPBI U KPUTEPUH UX TOCTHIKECHUS,
BBISIBJISITh 3aKOHOMEPHOCTM W MPOTUBOPEUHS B pacCMaTpUBaeMbIX (PU3MUECKUX
SIBJICHUSIX

pa3zpabarbiBaTh IUJIaH peleHuss npobiaeMbl ¢ Y4ETOM aHaliu3a HMEIOIIUXCS
MAaTEpPHUATBHBIX 1 HEMATEPUATIbHBIX PECYPCOB;

BHOCHUTHb KOPPEKTHUBHI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM,
OLICHUBATbh PUCKU IOCIIEICTBUN IEITEIBHOCTH;

KOOPJIMHUPOBATh M BBINOJHATh Pa0OTy B YCIOBUAX pPEATbHOTO, BUPTYaJbHOTO H
KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BHUBaTh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUN KU3HEHHBIX MTPOOIIEM.

Ba3oBLIe ncciieqoBarTe/IbCKAeE JeiCTBHA .

BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHSATUSIMU U METOAAMH (DU3UIECKOM
HaYKHU;

BJIQJIETh HABBIKAMHU Y4Y€OHO-HMCCIIEIOBATENIbCKOM © MPOEKTHON JESITEIbHOCTH B
o0nactT (U3MKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOHUCKY
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METOZIOB peIIeHUs 3amad (PU3MUECKOTO COJCpXKaHHs, NPUMEHCHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BJIAJICTh BUIAMH JICATEIBHOCTH TIO MOJIYYCHHUIO HOBOTO 3HAHUS, €r0 WHTEPIIPETaInH,
MpeoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUCOHBIX CUTYAIHSIX, B TOM YHCIIC TIPU
CO3JIaHWHU YYEOHBIX TIPOSKTOB B 00JaCTH (DU3UKH;

BBISIBIISITh TPUYMHHO-CJICJICTBCHHBIE CBSI3M M aKTyaJIM3UPOBATH 3a7avy, BBIJIBUTATH
THIOTe3y €€ pelIeHWs, HaXOJWTh apryMEHThl I JOKa3aTelbCTBAa CBOMX
YTBEPKIECHUH, 3a7aBaTh TApaMETPhI U KPUTEPHUH PEIICHMUS;

aHAJIM3UPOBATh TIOJIYYCHHBIC B XOJIE PEIICHUS 3aJaud pPe3yJbTaThl, KPUTHUYCCKU
OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBHUTh M (OPMYIUPOBATH COOCTBEHHBIC 3a/1a4M B 00PA30BATECILHOM JCATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3UKH,

JaBaTh OIICHKY HOBBIM CHTYyAIlHsSIM, OIICHUBATh PUOOPETEHHBIN OTIBIT;,

YMETh TIEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTUUIECKYIO 00IaCTh )KU3HEACITCILHOCTH,
YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAJIBHBIE TIOAXO0/IbI U PEIICHHS;

CTaBUTH MPOOJIEMBI M 331a49H, JIOMyCKAIONINE ATbTePHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BIIAJICTh HABBIKAMHM TOJy4YeHUs WHGOpManuu (PU3NICCKOTO COJCPKAHHUS W3
WCTOYHUKOB PpAa3HBIX THUIIOB, CaMOCTOSTEIBLHO OCYIICCTBIATh TIOWCK, aHaJu3,
CUCTEMATH3AIMI0 W WHTEPIPETANUIO WHPOPMAIMHA PA3IUMYHBIX BUIOB U  (HopM
MPEeACTaBICHUS;

OIICHUBATh JIOCTOBEPHOCTH HH(POPMAITUH;

WCIIOIb30BaTh CpeJICTBAa WH(MOPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJIOTHH B
peleHU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPraHU3allMOHHBIX 3aad C
coOmoieHreM  TpeOOBaHWN JIPrOHOMHUKHM, TEXHHKH O€30MacHOCTH, THTHEHBI,
pecypcocOepekeHHs, TPaBOBBIX W OTUYECKUX HOPM, HOPM HH(OPMAIIMOHHOMN
0e301acHOCTH;

co3/aBaTh TEKCThI (PU3MYECKOTO COJCpPXKAHUS B Pa3IUYHBIX (GopMarax C Y4ETOM
Ha3HAYCHUs WHPOpPMAIMU M IICJICBOM ayJUTOPUH, BBIOWpAas ONTUMAIbHYIO (hopmy
MPEICTABIICHUS U BU3YATH3AIUH.

KoMMyHuUKaTHBHBIC YHHBEpCaJbHbIe Y4eOHbIe 1eiiCTBUA:

OCYILECTBIIITH OOIIIEHNE HA YPOKaX (PM3UKU U BO BHEYPOUHOU JESITENbHOCTH;
pacrno3HaBaTh NPEINOCHIIKA KOH(DIUKTHBIX CUTYallMi U CMATYaTh KOH(JIUKTHI;
Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOXO TOUKY 3PEHMS C MCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MIOHUMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAHIHON Y UHIUBUIyaIbHON pabOThI;
BBIOMPATh TEMATUKY M METOJIbl COBMECTHBIX AEHCTBUI C y4€TOM OOLIMX MHTEPECOB U
BO3MOYKHOCTEHN Ka)KJI0I'0 YI€Ha KOJUIEKTUBA,
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IPUHUMATH II€JIW COBMECTHOM [E€ATEIbHOCTHU, OPraHMW30BBIBATH M KOOPJIUHUPOBATH
JNEUCTBUSI TO €€ JOCTIKEHHIO: COCTaBIIAThH IUTaH ACHCTBUMN, pacrpeiessiTh pPoiu ¢
y4€TOM MHEHHH YYaCTHHKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOU pabOTHI;

OIICHMBAaTh KAaue€CTBO CBOEr0 BKJIaJa W KaXJIOTO Y4YaCTHHKA KOMaHAbl B OOLIUH
pE3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

MpeJiaraTb HOBbIE MPOEKTHI, OIIEHUBATH UJIEH C MO3UIIMM HOBHU3HBI, OPUTHHAIBHOCTH,
PaKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh TMO3UTUBHOE CTPATETMUECKOE IOBEJCHUE B PA3IUYHBIX CHUTYalMsIX,
MPOSIBIIATH TBOPUECTBO M BOOOpakeHUE, ObITh HHUIIHATUBHBIM.

PeryasiTuBHBIe YHHBepcaJbHbIe YueOHbIE TelicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIATh MO3HABATENbHYIO JI€ATEIbHOCTh B 001aCTH (PU3UKU U
aCTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYITUPOBATH COOCTBEHHBIE 3a]1aUH;
CaMOCTOSITEIbHO COCTABJIAThH IUIAH PEIICHUs PACUETHBIX M KAUECTBEHHBIX 3ajad, IUIaH
BBINIOJIHEHUSI NIPAKTUYECKOW pabOThl ¢ yU4ETOM HMMEIOIIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEW U IPEANIOYTEHNN;

JaBaTh OIEHKY HOBBIM CUTYallUsIM;

pacHMpsATh PaMKH y4eOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEATIOUYTECHUH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pELIeHNuE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh (POPMUPOBAHHMIO M TIPOSIBICHUIO HPYIAUIMU B 00JIACTH (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA U KyJIbTYPHBIA YPOBEHb.

CﬂMOROHTpOJ’lB, AMOIMOHAJIbLHBIN NHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B ACSATEIBHOCTh, OLICHUBATH
COOTBETCTBHE PE3YJIBTATOB LICIISAM;

BJIQ/IETh HAaBBIKAMU I[IO3HABATENbHOW peQIeKCUM KaK OCO3HAHHS COBEPIIAEMBIX
JNENUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUIA;

MCTIOJIB30BaTh MPUEMBI peIIeKCHH IS OLICHKH CUTYalllH, BBIOOpAa BEPHOTO PEIICHMS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEIICHUS M0 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U ApIYMEHTBI IPYTUX IIPU aHAIU3E PE3YIbTATOB ACATEIbHOCTH;
MPUHUMATh ce0s1, TOHUMAsi CBOM HEAOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U ApIYMEHTBI IPYTUX IIPU aHAIU3E PE3YIbTATOB ACATEIbHOCTH;
IIPU3HABaTh CBOE MPABO U MPABO APYIUX HA OLIMOKHU.

B npornecce gocTukeHUs JUYHOCTHBIX PE3yJIbTATOB OCBOCHMSI MPOTPaMMbI MO (U3MKE IS
YPOBHS CpeaHEeTo 00mero o0pa3oBaHus y 00y4aromuXxcs COBEPIICHCTBYETCS SMOIMOHAIbHBIH
MHTEJUIEKT, IPEIoJIaralouuil ChoOpMUPOBAHHOCTS:

CaMOCO3HAHMA, BKJIIOYAIOLIET0 CIIOCOOHOCTh IOHMMAaThb CBOE 3SMOLMOHAIBHOE
COCTOSIHHE, BHJCTh HANpaBlICHUS DPa3BUTUS COOCTBEHHOW >MOIMOHAIBHON cdepsl,
OBITH YBEPEHHBIM B cebe;
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CaMOpEryJMpOBaHUs,  BKJIIOYAIOLIEI0  CaMOKOHTPOJIb,  YMEHHE  IPUHHMMATH
OTBETCTBEHHOCTh 33 CBO€  IOBEACHHE, CIOCOOHOCTh  aJalTUPOBAaTBCA K
HMOLMOHATIBHBIM U3MEHEHUSIM U POSIBISITh THOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOLIEH CTPEMIICHUE K JOCTMIKEHUIO LIEJIM U YCIIEXY,
ONTHUMH3M, MTHUIIMATUBHOCTh, YMEHHE JE€HCTBOBATh, HCXOMS U3 CBOMX BO3MOXKHOCTEH;
AMIATHH, BKIIOYAIOLIEH CIIOCOOHOCTh NOHMMATh 3MOLMOHAIBHOE COCTOSIHUE JPYTUX,
YUUTBIBaTh €r0 IPU OCYUIECTBICHUM OOILEHUS, CIIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKUBAHUIO;

COLIMAIbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIHOCOOHOCTh BBICTPAWBAaTh OTHOLIEHHUS C
JIPYTUMH JIFOJIbMU, 3800 TUTHCS, IPOSIBIATh UHTEPEC U pa3pemaTb KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K konny obyudenust B 10 Kknacce nipeiMeTHbIE Pe3yJIbTaThl Ha YIIyOIEHHOM YPOBHE JOJIKHBI
OTpaxkaTb C(OPMUPOBAHHOCTH Y 00YHAIOIINXCA YMEHUI:

MOHUMAaTh pOJb (U3UKH B SKOHOMHUYECKOM, TEXHOJOTMYECKOH, 3KOJIOTHYECKOH,
COLIMATIHOM M 3TUYECKOM cdepax NeATeIbHOCTH YeNOBEKa, poJib U MECTO (PU3UKH B
COBPEMEHHOMN Hay4YHOU KapTHUHE MHupa, 3HaYCHUE ONMCATENIbHOM,
CUCTEMaTH3UPYIOIIEH, OOBSICHUTENIBHOM M MPOTHOCTHYECKOW (yHKIMI (usnyeckoit
TEOPUH — MEXAHUKH, MOJIEKYJISIPHOU (DU3MKU M TEPMOJMHAMMKH, POJb (PU3NUECKOU
Teopuu B (GOPMHUPOBAHUU NPEICTABICHUMN 0 (U3HMUECKON KApTUHE MUPA;

pa3nuyaTh YCJIOBUS MPUMEHUMOCTH Mojeied (QHU3MYeCKUX Tel U MPOIEcCOB
(sBNEHUI): MHEPIMATbHAS CUCTEMa OTCUYETA, aOCOIOTHO TBEPOE TEN0, MaTepUaIbHas
TOYKa, PaBHOYCKOPEHHOE JBI)KEHHE, CBOOOJHOE TMajeHHe, abCONIOTHO ymopyras
nedopmaius, adCOIIOTHO YIPYyroe M abCOMIOTHO HEYNPYroe CTOJKHOBEHHUS, MOICIH
ra3a, JXUJKOCTH U TBEPAOro (KpUCTAIIMYECKOr0) Tena, MACAIbHBIA Ta3, TOYEUYHBIH
3apsi/l, OJHOPOJIHOE DIIEKTPUUYECKOE T0JIE;

pa3nuyaTth yCIOBHS (TpaHUIBl, OO0JACTH) NPUMEHUMOCTH (PU3NYECKHX 3aKOHOB,
MOHUMATh BCEOOHMI xapakTep (YyHAAMEHTAIbHBIX 3aKOHOB W OTPaHUYEHHOCTh
WCII0JIb30BAHMSI YACTHBIX 3aKOHOB;

aHAJIM3UPOBAaTh U OOBACHATH MEXaHUYECKHME NPOLECChl U SBJICHUSA, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHUS U 3aKOHbl MEXaHUKU (OTHOCUTEIBHOCTH MEXaHMUYECKOIO
IBUKEHUS, (GOPMYJIbI KMHEMATUKH PaBHOYCKOPEHHOIO IBMXKEHHS, IMpPeoOpa3oBaHUs
lamunes g CKOpOCTM M NIEpeMelleHus, 3akoHbl HplooToHa, npUHIMI
OTHOCHUTENNBHOCTH [lanuiesi, 3aKOH BCEMHPHOIO TITOTEHUS, 3aKOHbI COXpPaHEHMS
UMIyJbCa W MEXaHWYECKOW OHHEPruH, CBA3b pabOTBl CHJIBI C H3MEHEHHUEM
MEXaHUYECKOM DHEpPruu, YCJIOBUS paBHOBECUS TBEPAOrO Tejla), MpPU ITOM
UCIIOJIb30BATh ~ MAaTEMAaTUYECKOE  BBIPAKEHUE  3aKOHOB, YKa3blBaTb  YCJIOBHUS
NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IpeoOpazoBanuil ["amumiies, BTOPOro u TpeThero
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3akOoHOB HbI0TOHA, 3aKOHOB COXpaHEHUSI UMITYJIbCa U MEXaHMYECKON SHEPruu, 3aKOHA
BCEMHUPHOTO TATOTEHUS;

aHAJTM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIIECCHl W SBJICHHS, MCIOJb3Yysl OCHOBHBIC
nosioxkeHrst MKT M 3akoHbl MOJEKYJISIpHOM (GU3UKHM U TEPMOAMHAMHKHU (CBS3b
JABJICHUS UJICAIBHOTO T'a3a CO CPEIHEN KUHETUUYECKOW SHEPTUEH TEIIOBOTO JIBHYKEHUS
W KOHUEHTpAIMENW €ro MOJEKYJ, CBS3b TEMIEpPATyphl BEIIECTBA CO CpPEIHEN
KMHETUYECKON HSHEpPrueil TEIUIOBOTO JBMIKEHHUSI €ro 4YacTHull, CBSI3b JaBJICHUS
WJICAIBHOTO Tras3a C KOHIEHTpaluuel MOJEKYJ M €ro TeMIEepaTypou, YpaBHEHHE
MenaeneeBa—Knaneiipona, nepBblid 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHHS
SHEPTMM B TEIUIOBBIX TpoOlleccax), MPH OTOM UCIOIH30BaTh MaTEMaTUYECKOE
BBIpQOKCHUE 3aKOHOB, YKa3bIBaTh YCJIOBUSI MPUMEHUMOCTU ypaBHEHHUs MeHeneeBa—
Knaneripona;

aQHAJTM3UPOBATh M OOBACHATH DIICKTPUUYCCKHUE SBJICHHUSA, HWCIOIB3YS OCHOBHBIC
TIOJIOXKEHUSI U 3aKOHBI JIEKTPOJIMHAMUKHU (3aKOH COXPAHECHHS JIEKTPUUECKOTO 3apsia,
3akoH  KyioHa, MNOTEHIUAIBHOCTh  AJEKTPOCTATHYECKOTO  TOJS,  IMPUHIIMI
CyNEpIO3UIMN SJICKTPUUYECKUX TOJIEH, TP ATOM yKa3blBasi YCIOBUS MPUMEHHUMOCTH
3akoHa KyioHa, a Takke NPakTUYECKH BaXXHbIC COOTHOIICHHUS: 3aKOoHbI Oma s
y4acTKa LENH U JUIsl 3aMKHYTOM 3JIEKTpUUYECKOU 1ienu, 3akoH Jkoyns—J/lenia, npaBuina
Kupxroda, 3akonsr dapazest s 2€KTpoIIn3a);

OMHCHIBaTh (PU3NUECKUE MPOIECCHI U SIBJICHUS, UCIOIb3Ys BEITUYUHBI: MEpEMEICHUE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC TE€JIA U CUCTEMBI TE€JI, CUJIa, MOMEHT CHUJIbI, JIaBJICHHE,
MOTEHI[MAbHAsS JHEPTrus, KUHETHUYECKas JHEpPrus, MeXaHWueckas »Heprus, paboTa
CWJIbl, ILIEHTPOCTPEMHUTEIBLHOE YCKOPEHHE, CHUJa TSKECTH, CHJIA YIPYroCcTH, CHa
TPEHUS, MOITHOCTh, YHEPTHs B3aUMOCHCTBUS Tena ¢ 3eMiEi BOIU3H €€ MOBEPXHOCTH,
SHEpPrHusl ynpyrou naepopMamum NPYXKUHBI, KOJIHYECTBO TEIUIOTHI, aOCOIIOTHAS
TeMIiepatypa Tena, paboTra B TEPMOIWHAMUKE, BHYTPEHHSSI SHEPIrHs HJ€aTbHOTO
OJIHOATOMHOTO Ta3a, pabdoTa HJICaThbHOTO Ta3a, OTHOCUTENIbHAS BIAKHOCTh BO3/yXa,
KII[ waeanbHOro TEIMJIOBOTO JBUTATENS; DSJIEKTPUUYECKOE TMOJIe, HANPSAKEHHOCTh
AJIEKTPUYECKOTO TOJIS, HANPSHKEHHOCTHh MMOJS TOYEYHOIO 3aps/ia WM 3apsiKEHHOTO
mapa B BaKyymMe€ U B JUBJIEKTPUKE, MOTEHUUAN 3JIEKTPOCTATUUECKOTO MOJIsL, PA3HOCTh
MOTEHIIMAIOB, 3JEKTPOABUKYIIAs CUila, CHJIA TOKA, HAMpsHKEHUE, MOIIHOCTh TOKA,
JJEKTPUYECKAsT EMKOCTH IUIOCKOTO KOHAEHCATOpa, COMPOTUBIICHUE YyYacTKa LENU C
MOCJEOBATEIbHBIM M TApajuIeIbHBIM  COEAMHEHHEM  PE3UCTOPOB,  DHEPTHS
AJIEKTPUYECKOTO TOJISI KOHJIEHCATOPa;

OOBSACHAT, OCOOCHHOCTH TPOTEKaHUs (DU3NYECKUX  SBICHUM: MEXaHHYECKOe
JNBH)KEHUE, TEIUIOBOE JBW)KCHUE YAaCTHUI] BEIIECTBA, TEIJIOBOE PAaBHOBECHE,
OpoyHOBCKOE IBIXeHUE, Tuddy3us, ucnapeHue, KulieHne U KOHJICHCAIHs, TIJIaBJIeHre
W KpUCTAJUIM3alHs, HAIPaBICHHOCTh  TEIUIONEPENAYM,  JJIEKTpU3ALUs  Ted,
AKBUIMOTEHIIMAIBHOCTH MTOBEPXHOCTH 3aPSKEHHOTO MPOBOJIHUKA;

MPOBOJUTH HMCCIEAOBAHUE 3aBUCUMOCTH OJHOW (DM3MUECKOW BEIMYHUHBI OT JAPYTOH C
WCNOJIb30BAHUEM MPSIMBIX HW3MEPEHUM, NPU OTOM KOHCTPYUPOBATH YCTAaHOBKY,
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(buKCcHpOBaTh pe3yibTaThl MOJTYUYEHHOW 3aBUCUMOCTU (U3MYECKUX BEJIUYUH B BHJIE
rpaguKkoB C y4€TOM aOCOJIIOTHBIX IMOTPEIIHOCTEH M3MEpPEHUM, JelilaThb BBIBOABI IO
pe3yJbTaTaM UCCIIeI0BaHUS;

MPOBOJUTh KOCBEHHbIE M3MEpPEHMs] (PU3MUECKUX BEIMYMH, NpPU 3TOM BBIOMpPAThH
ONTUMANBHBIM METOJ W3MEpEeHHs, OIICHUBaTh aOCOJIOTHBIE W OTHOCHUTEIbHBIC
MOTPELIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOAWTH OMBITHI 1O TPOBEPKE MPEIOKEHHOM TUIOTE3bl:  IJIAHUPOBATH
OKCIIEPUMEHT,  COOMpaTh  SKCHEPUMEHTAJIBHYI0  YCTAHOBKY,  aHaJU3UpOBATh
MOJTyYEHHBIE Pe3ybTaThl U IeJIaTh BBIBOJI O CTATyCE MPEAJIOKEHHON THIIOTE3bI;
coOnrofaTh MpaBuiia 0€30MacHOro TpyjAa MpU MPOBENECHUU HCCIEAOBAHUNA B paMKax
y4eOHOT0 JKCIEPUMEHTa, MPAaKTUKyMa U y4eOHO-HCCIEeI0BATEIbCKON U MPOEKTHOM
NESTEIIbBHOCTH C HCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB W J1a0OPaTOpPHOTrO
000pyTI0BaHHS;

pemaTte pacu€THbIC 3a/lauyd C SBHO 3aJIaHHOW W HEABHO 3aJaHHON (U3HUECKOM
MOJIETIBIO: HAa OCHOBAaHUM aHajlM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (u3MUecKoit
MOJIENIM, OTBevaroleld TpeOOBaHUSAM 3aJaud, HOPUMEHATh (OPMYJbl, 3aKOHBI,
3aKOHOMEPHOCTH M MOCTYyJaThl (U3MYECKUX TEOPUH TPHU  HUCHOJIb30BAHHUU
MaTeMaTUYECKUX METOJIOB pEeIlIeHUs 3a7ad, MPOBOJUTH pacdy€Tbl Ha OCHOBAHHUU
MMEIOIINXCSl JTaHHBIX, AHAJU3UPOBATh pE3YyJbTaTbl M KOPPEKTUPOBATH METObI
pelIeHus ¢ y4€TOM MOJIYyUYEHHBIX PE3yJIbTAaTOB;

pelaTh KayeCTBEHHbIE 3ajjauu, TpeOyolue MPUMEHEHUS 3HaHUN U3 Pa3HbIX pa3/IesioB
Kypca (U3MKH, a TakK€ WMHTErpaldy 3HAHUW U3 JPYrUX MPEJAMETOB €CTECTBEHHO-
HAay4YHOTO LHMKJIA: BBICTPAUBATh JIOTMYECKYIO LIETMIOYKY PACCYXACHHM C OMOpod Ha
M3Yy4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHMUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHUS! OCHOBHBIX MPUHIIMIIOB PabOThHI
M3MEpPUTENbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTMUYECKUX MTPOLIECCOB;
MPUBOJIUTH IPUMEPHI BKIIAJ[a POCCUICKUX U 3apYOCIKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE MPOIECCOB OKPYKAIOLIEr0 MHpPa, B pa3BUTHE TEXHUKU H
TEXHOJIOTHI;

aHAJIM3UPOBAaTh M  OLEHUBATh IIOCHEACTBUS OBITOBOW U  MPOM3BOICTBEHHOU
JIESITEIbHOCTU 4YeJIOBEKa, CBSI3aHHOM C (U3MYECKUMM TMpoIleccamMH, C TMO3UIMMA
9KOJIOTMYECKOU Oe3omacHoCTH, IpeICTaBICHUI 0 paloHaIbLHOM
MPUPOJIONONIB30BAHUN, A TaKXKE Pa3yMHOM HCIOJb30BAaHUU JOCTH)KEHUN HAyKU U
TEXHOJIOTHH I adbHEHUIIero pa3BUTHS YEJI0BEYECKOTO OOIIECTBA;

MPUMEHSATH PA3INnYHbIE CIOCOOBI paboThI ¢ HH(OpMaIueil GU3NIECKOTO COAEPIKaHuUs C
WCTIOJIb30BAHMEM  COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTHH, TpHU ITOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  MH(POPMAIMOHHBIE  TEXHOJOTHMU  JUIsl  TIOMCKa,
nepepabOTKM W TPEAbSBICHUS Y4YeOHOW U HAyYHO-TIOMYJSIPHOW WH(OpMAIHH,
CTPYKTYpPUPOBaHUSI M MHTEpHpeTalud WHOOpPMAIMK, MOJYYSeHHOW U3 pa3INYHbIX
UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJTyYaeMyl0 HH(POPMAIIMIO U OLEHUBATH €€
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JOCTOBEPHOCTh KaK Ha OCHOBE HUMEIOIIMXCS 3HAHUM, Tak M Ha OCHOBE aHajIu3a
MCTOYHUKA UH(OpMAIUY;

OpPOSIBJISIT  OPTaHU3ALMOHHBIE U  TI03HABATEJIbHBIE YMEHHUS CAMOCTOSTEJIBHOTO
MPUOOPETEHNs HOBBIX 3HAHMM B IMPOLIECCE BBHINOJIHEHUS IPOEKTHBIX M Yy4eOHO-
UCCIIeI0BAaTENIbCKUX paboT;

paboTaTh B TpyHNE C WCIOJHEHWEM pAa3jIMYHbIX COLHUAIBHBIX PpOJIEH, IUIAHUPOBATh
pa®oTy Trpynmbl, palUOHAIBHO paclpeAesaTh IesITeIbHOCTh B HECTaHJIAPTHBIX
CUTyalUsAX, aleKBaTHO OLIEHWBATh BKJIAJl KaX/JI0r0 U3 YYACTHUKOB IPYIIIHI B PEIICHUE
paccMaTpuBaeMoil mpoOIeMsl;

NpOSABIATh MOTHBAaLMIO K Oyaymed mnpodeccMoHanbHOW — JEATENbHOCTH IO
CHELHATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPO(UIIs.

K konny oOyudenust B 11 knacce npeiMeTHbIe pe3yabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
OTpaxkaTb C(OPMUPOBAHHOCTH Y 00YHAIOIINXCA YMEHUI:

MOHUMATh POJib (U3UKK B OSKOHOMHUYECKOW, TEXHOJOTUYECKOH, COLMATBHOU W
ATHYECKOU c(epax NeSITeNTbHOCTH YEIOBEKa, poJib U MECTO (PU3UKU B COBPEMEHHOMU
Hay4YHOU KapTUHE MHPA, POJIb ACTPOHOMHUHU B NMPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA U
JANbHEHIIEM  HAy4YHO-TEXHUYECKOM  pa3BUTHH,  3HAYCHUE ONMCATENbHOM,
CUCTEeMATH3UPYIOIIEH, OOBSICHUTEIIBHOW M MPOTHOCTHYECKOW (yHKIHHA (usndeckoit
TEOPUM — DJIEKTPOAVMHAMUKH, CHELUATBbHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uKyu, poib GU3NYECKON Teopur B POPMUPOBAHUU TPEICTABICHUN O (pu3udecKoit
KapTUHE MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B OOLIEM psAly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX [IPEICTABIECHUIN O IPUPOE;

pa3nuyaTth YCJIOBHS NPUMEHHMMOCTH Mofeled (QU3MYEeCKUX Tel M IPOLECCOB
(sBNEHMI): OIHOPOAHOE DJIEKTPUYECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHUYECKUE KOJeOaHUs, MAaTeMAaTHUYECKHH MAasTHUK, HWICAIbHBIA MNPYKUHHBIN
MasITHUK, TApPMOHUYECKHUE BOJIHBI, UJI€ANIbHBIN KOJeOaTeIbHbIA KOHTYD, TOHKAs JIMH3A,
MOJEJIeN aTOMa, aTOMHOTO fA/Ipa U KBAaHTOBOM MOJIENIN CBETA;

pa3nuyaTth yCIOBHS (TpaHUIBl, OO0JACTH) NPUMEHUMOCTH (PU3NYECKHX 3aKOHOB,
MOHUMATh BCEOOIMH xapakTep (YHAAMEHTAIBHBIX 3aKOHOB W OTPAHMYEHHOCTb
WCII0JIb30BAHMSI YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH DJIEKTPOMATHUTHBIE TMPOLECCHl M SIBICHMS, MCIOJIb3YS
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHBl DJJIEKTPOJAMHAMHUKH M CHELUUAIbHOW TEOpUH
OTHOCUTEJIbHOCTH (3aKOH COXPAaHEHHUs JJIEKTPUYECKOTO 3apsja, cujia Amriepa, cuia
JlopeHnia, 3aKOH 3JEKTPOMAarHUTHOW WHAYKIMM, mpaBwio JleHna, cBsa3p OJIC
CaMOMHAYKIMHA B DJIEMEHTE JJIEKTPUYECKON WLENU CO CKOPOCTbIO HM3MEHEHHMS CHUJIbI
TOKa, MOCTYJIAThI CHIEIUATbHON TEOPUHU OTHOCUTEIHLHOCTH DUHILITEHHA);
aHAJIM3UPOBATH U OOBSICHATH KBAHTOBBIE MPOLECCHI U ABJICHUS, UCTIONb3YsI MOJI0KECHHUS
KBaHTOBOW (u3uku (ypaBHeHHE ODWHIITEHHA asi GortodrddekTa, MepBelii U BTOPOM
nocTyJjiaTel bopa, mpuHIIUII COOTHOIIEHUST HeompeaenéHHocTel [ 'eiizenOepra, 3aKoHbBI
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COXpaHEHHMsI 3apsSA0BOI0 U MACCOBOT'O UMCEN M PHEPTUU B SIEPHBIX PEaKLHUAX, 3aKOH
PaIMOaKTUBHOTO PacIaia);

OMMCHIBATh (PU3UYECKUE MPOIIECCHl U SIBICHUS, UCIIONIb3YsI BETUYMHBI: HAMPSKEHHOCTD
AIIEKTPUYECKOTO  TOJIA, IMOTEHIMAN  JJIEKTPOCTATHYECKOTO  MOJs,  Pa3sHOCTh
MOTEHIIUAJIOB, AJIEKTPOJABMKYIAS CHJIA, WHAYKIUS MAarHUTHOTO TOJSl, MarHUTHBIN
MOTOK, cuia Awmmepa, HHIyKTUBHOCTH, DJCKTPOABIDKYINAS CHJIA CAaMOWHIYKIIHH,
HHEPTUsi MATHUTHOTO TOJI MPOBOJHUKA C TOKOM, PENSTUBUCTCKUI UMITYIIbC, TOTHAS
SHEPrHs, SHEPTUs MOKOSI CBOOOIHON YaCTHIIBI, YHEPTHS U UMITYJbC (POTOHA, MAacCOBOE
YHCIIO U 3apsil Spa, SHEPTHUS CBA3U SAPa;

OOBSACHATH OCOOEHHOCTH TPOTEKaHUs (QPUINYECKUX SBICHUI: 3IIEKTPOMAarHUTHas
WHIYKIUS, CAMOMHAYKITUS, pe30HAHC, HHTep(depeHIUs BOJIH, TU(PPAKIUS, TUCTIEPCHS,
MOJTHOE BHYTPEHHEE oTpaxkeHue, poroanexkrpuyeckuit 3¢dext (hotodddekr), anbda-
u Oera-pacmanbl  sAep, TraMMa-u3lydeHue sanep, (pusuveckue  MPUHIIMIIBI
CHEKTPaAJIbHOTO aHaJIM3a U paboThI Jlazepa;

OTIpe/IeNIATh HaIpaBiIeHUE MHAYKIIUA MAarHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHIIBI
Amnepa u cunel JlopeHna;

CTPOUTh U300paK€HUE, CO3/7aBacMoOe IIJIOCKUM 3€pKalioM, TOHKOW JIMH30H, W
PacCUUTHIBATH €TO XapaKTePUCTUKH;

MPUMEHATh OCHOBOIIOJIAraloIINe aCTPOHOMUYECKHE MOHSATHS, TEOPUU U 3aKOHBI JJIS
aHamm3a W OOBSICHEHUS (PHU3UYECKHX MPOIECCOB, MPOUCXOIAIMUX B 3BE3MAX, B
3BE3HBIX CHCTEMax, B MEXKIaJaKTHYECKOM cpele; JABMKEHHS HEOSCHBIX Tell,
ABOJIIOIIMH 3BE3 U BeeaeHHOM;

MPOBOJIUTH HCCIEIOBAaHUE 3aBUCHUMOCTEH (DU3MUECKHUX BETUYMH C HCIIOJIb30BaHUEM
MPSIMBIX U3MEPEHHH, TTPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yIbTAThI
MOJyYCHHOM 3aBUCHUMOCTH (DU3MUECKHUX BEIMYMH B BHJE TIpaduKOB C y4ETOM
aOCONIIOTHBIX  TOTPEIIHOCTEH W3MEPEHHi, [IeNaTh BBIBOABI MO  pe3yibTaTaM
MCCIICZIOBAHNS;

MPOBOJIUTh KOCBEHHBIC H3MEpEHUS (U3MUECKUX BEIMYUH, TPU OTOM BBIOMpPATH
ONTUMAJIBHBI METOJ M3MEpPEHHUs, OLIEHWBAaTh AOCONIOTHBIE W OTHOCHTEIHHBIC
MOTPEUTHOCTH MPSIMBIX M KOCBEHHBIX H3MEPEHUH;

NPOBOJUTH  OMBITHI IO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl:  IUIAHWPOBATH
OKCHEPUMEHT,  COOHMpaTh  AKCIEPUMEHTAIBHYI0  yCTAaHOBKY,  aHaJU3UPOBATh
MOJTyYEHHBIE Pe3yNbTaThI U I€TIaTh BHIBOJI O CTATyCE MPEATOKEHHON THIIOTE3HI;
OIMCHIBATH METO/IbI TIOYUSHHSI HAYYHBIX aCTPOHOMHYECKHUX 3HAHMIA;

coOmoiaTh TpaBuia 0€30MacHOro TpyAa MPH MPOBEICHUHM HCCISIOBAaHUI B paMKax
y4e0HOTr0 AIKCHEPUMEHTa, MPAKTHKYMa M Yy4eOHO-HCCIIEeN0BATEIBCKON W TPOEKTHOU
JESITEIbBHOCTH C HCIIOJIb30BAaHUEM HW3MEPUTEIbHBIX YCTPOMCTB W J1abOpaTopHOro
o0opyIoBaHuUS;

pemath pacu€THble 3a/Jayd C SBHO 3aJaHHOW W HESBHO 3a/JaHHON (PU3NYECKOM
MOJICNbIO: HAa OCHOBAaHWUHM AaHAJIMW3a YCJIOBUSA BBIOMpATh (U3HUYECKUE MOJIEINH,
oTBeuarolre TpeOOBaHUAM 33/1a4d, IPUMEHSTH (POPMYIIbI, 3AKOHBI, 3AKOHOMEPHOCTH U
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HOCTyJaThl (U3NYECKUX TEOpPUl MpH MCIONb30BAHUUM MATEeMATUYECKUX METOJIOB
pelIieHus 3ajgad, MpPOBOAWUTH pacy€Tbl Ha OCHOBAaHUM HMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBATh pE3yJIbTaTbl U KOPPEKTHPOBATh METOAbl pEIIEHUs ¢ Y4ETOM
MOJIyYEHHBIX PE3YJIbTATOB;

pelaTh KauyeCTBEHHbIE 3ajjauu, TpeOyrolue NPUMEHEHUS 3HaHUN U3 Pa3HbIX pa3esioB
Kypca (U3MKHM, a TaKK€ WHTErpaluy 3HAaHUU U3 JPYrUX MPEJAMETOB €CTECTBEHHO-
HAY4YHOTI'O LMKJIA: BbICTpauBaTh JIOTMYECKYIO IIETOYKY PpacCyXJAE€HUH C OMOpod Ha
M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHMUS;

UCIIOJIb30BATh TEOPETUUECKHUE 3HAHMS JIs1 0OBSICHEHUS] OCHOBHBIX IPUHLIUIIOB PAOOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTMUYECKUX MTPOLIECCOB;
MPUBOAMUTH IPUMEPHI BKJIaZa POCCUNCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE MPOIECCOB OKPY’KAIOLIEr0 MHpPA, B Pa3BUTHE TEXHUKU H
TEeXHOJIOTHH;

aHAIM3UPOBAaTh M  OLEHUBATh IOCIEACTBUS OBITOBOW UM  MPOM3BOICTBEHHOU
NeSITEIbHOCTH YEJIOBEKa, CBA3AHHOM C (QU3MUECKMMU IIpoLeccaMM, C MO3ULIUN
JKOJIOTHYECKOU 0€30MacHOCTH, IIpEACTaBICHUI 0 palroOHaIbHOM
MPUPOJOTIONIB30BAHNN, a TaKXKe Pa3yMHOM HCIIOJIB30BAaHUM JOCTHKEHUH HAyKH U
TEXHOJOTUI 1715 AalIbHEUIIETO pa3BUTHUS YETOBEYECKOr0 O0IIEeCTBa;

MPUMEHSTH Pa3IMUHbIe CIIOCOOBI paboThl ¢ MHGOpMaluen (PU3NIECKOTO COIEPIKAHUS C
WCIIOJIb30BAHMEM  COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJOTHUH, TMpU  ITOM
UCIOJB30BaTh  COBPEMEHHBIE  MH(GOPMAIIMOHHBIE  TEXHOJIOTUM  JJIsi  TOUCKA,
nepepadOTKM M MpeAbSBICHUS Y4eOHOM M Hay4HO-TIOMYJSIPHOM HH(pOpMaIuH,
CTPYKTYPHPOBAHHMS W HHTEpHpeTanuu HWHPOpMAIMM, MOIYYSHHOH W3 pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJyYaeMyl0 HHPOPMAIIMIO U OLEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK M HAa OCHOBE aHalIW3a
MCTOYHUKA UH(]pOpMAIUY;

NpOSABIIATH OpPraHU3allMOHHBIE W TO3HABATENIBHBIE YMEHHUS CaMOCTOATEIbHOIO
MpPUOOPETeHNs HOBBIX 3HAHMM B TMPOILIECCE BBHIMOJHEHUS MPOEKTHBIX M y4eOHO-
MCCIIEZIOBATENbCKUX PadoT;

paboTaTh B TpyMNE C WCIOJHEHUEM pPa3jINYHbIX COIMAIBHBIX pOJIeH, IUIAHUPOBATh
paboTy Trpynmbl, palMOHAIBHO paclpeAeNsaTh NeSITeNbHOCTh B HECTaHIAPTHBIX
CUTYallUAX, aJleKBaTHO OLICHUBATh BKJIAJ[ KAXJ0r0 U3 YYACTHUKOB IPYIIbI B PEIICHUE
paccMaTpuBaeMoil mpooIeMsl;

NpOSABIATh MOTHBaLMIO K Oyaymed mnpodeccMoHanbHOW — JEATENbHOCTH O
CHEHMATBHOCTAM (PU3UKO-TEXHHUECKOTO MPOQHIIS.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Koan4decTBo 4acoB
HaumenoBaHue pa3jiesioB JaeKkTpoHHbIe (HU(POBHIE)
Ne i/ KonTpoJbHbIe
U TeM MPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
Pazgen 1. HAYYHBIA METO/ IO3HAHUSI ITPUPO/IbI
Hayunslii MeTOA O3HAHUSA bubnnorexa [HOK
1.1 6
IIPUPOJBI https://m.edso0.ru/f16b68d7
Htoro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kuemariia 10 . https://m.edso0.ru/f16b68d7
bu6mmorexa [IOK
2.2 1
Hnamika 0 https://m.edsoo.ru/f16b68d7
" bubnuotexa [JOK
23 Cratuia TBEpAOTO TENA S ! https://m.edsoo.ru/f16b68d7
54 3aKOHBI COXPAHEHHS B 10 1 bubnuotexa [JOK
' MEXaHUKE https://m.edsoo.ru/f16b68d7
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
OCHOBBI
3.1 MOJIEKYIIPHOKHHETHIECKOM 15 1 bubmorexa LOK
' yip https://m.edsoo.ru/f16b68d7
TEOpUHr
3.2 Tepmonnnamuka. TennoBbie 20 1 bu6mmoreka [JOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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MAITUHBI https://m.edsoo.ru/f16b68d7
ArperaTHbl€ COCTOSIHUS
3.3 BemecTBa. Pa3oBbie 14 bubmorexa OK
' Hl ' https://m.edso00.ru/f16b68d7
TIEPEX0JIbI
Hroro mo pazneny 49
Paznen 4. DJIEKTPOJIUMHAMUKA
bu6mmorexa [IOK
4.1 DTeKTpHICCKOE N0se 24 https://m.eds00.ru/f16b68d7
[TocTossHHBIM bu6mmoreka [IOK
4.2 . 24
ANEKTPUYECKUI TOK https://m.edsoo0.ru/f16b68d7
bubmuorexa [JOK
4, T
3 O B PASTHAHBIX Cpedtax 6 https://m.edso0.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5. PUBNYECKUN TPAKTUKYM
. bubnuotexa [JOK
1 ) 1
> HSHHCCKHI MPAKTHIM 6 https://m.edso0.ru/f16b68d7
Hroro mo pazneny 16
bu6nmoreka [JOK
Pesepaiioe Bpens 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 KJIACC
HaumenoBanue KoangecTBO 4acoB
DJIeKTPOHHbIe (LM (pOBbIE)
Ne n/mm pa3aenaoB U TeM KonTposbHbie
Beero o0pa3oBaTejbHbIE PeCYpPChI
MPOrpaMMblI padoThI
Paznen 1. JIEKTPOJJUHAMUKA
bubnunoreka LIOK
1 Marnurioe nosie 14 https://m.eds00.ru/39859¢f1
DneKTpoMarHuTHas bubnnorexa [JOK
1.2 13 1
WHTyKIAS https://m.edso00.ru/39859ef1
Htoro no paznemny 27
Pasznen 2. KOJJEBAHUS U BOJIHBI
91 MexaHn4eCcKHe 10 bubnuoreka [{OK
' KoJIe0aHus https://m.edso00.ru/39859ef1
99 DNeKTpOMarHuTHBIE 15 bubmuoreka [IOK
' KoJe0aHus https://m.eds00.ru/39859ef1
Mexannueckue u
2.3 DJIEKTPOMATHUTHEIE 10 1 bubnnorexa [JOK
' p https://m.eds00.ru/39859¢f1
BOJIHBI
bubnmorexa LIOK
2.4 2 1
Onruia > https://m.edsoo.ru/39859ef1
Hroro mo paznueny 60

Pazznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuoser CTO

5

but6mmoreka [IOK
https://m.edso0.ru/39859f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
41 KopnyckynspHao- 15 bubnmnoreka HOK
' BOJIHOBOM JTyaiu3m https://m.edso0.ru/39859ef1
bubnunorexa LIOK
4.2 O 5
T SToNE https://m.eds00.ru/39859¢f1
®u3uKa aTOMHOTO
43 sapa u 5 bubmmorexa [JOK
' 3JIEMEHTapHBIX https://m.edso0.ru/39859ef1
YaCTHII
Hroro mo pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

DNIeMEeHThI Eubs 110K
UOIHOTEKA
>1 AUTPOHOMIH | 12 https://m.eds00.ru/39859¢f1
acTpo(U3UKH
Hroro no pazgeny 12
Pa3nen 6. PUSHUYECKUM TPAKTUKYM
6.1 Ousnueckuit 16 bubnmnorexa LIOK
' MPaKTHKYM https://m.edsoo.ru/39859f1
Hroro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzaius u Bus OK
7.1 0000111eHHE 15 nommorera L

MIPEAMETHOTO

https://m.edso00.ru/39859ef1



https://m.edsoo.ru/39859ef1
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CoJIep KaHus U
OIlbITa

NS TeIbHOCTH,
pUOOPETEHHOTO
MIPU U3yYEHUH
Kypca ¢usuku 10 —
11 kiaccoB

Wroro no pazgeny
Pe3epBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

15

10

170

bubnuoreka [{OK
https://m.edsoo.ru/39859¢f1
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KonuyecTBo yacos 3 N
JIEKTPOHHBIE M (poBbIE
Nenn/m Tema ypoka KonTpoabHbie P P
Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
1 ®dusnka — pyHIaMeHTallbHas HayKa O 1 Bbu6motreka [JOK
npupojae https://m.edsoo.ru/1beef346
) HayuHblil MeTO/1 MO3HAHUS U METObI 1 Bbu6mmoteka [JOK
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCHEepUMEHT U TeOpHs B IpoIecce
3 [MO3HaHUA npupoasl. Habmronenue u 1 bubnnorexa [IOK
PHPOBL- https://m.edso00.ru/34c49931
OKCIIEPUMEHT B (PU3UKE
bubnuoreka [{OK
4 CrnocoObl u3mepeHus: pU3NYECKUX BEIMYUH 1
P ¢ https://m.edsoo.ru/ca2def03
AOGCo0THAs M OTHOCHUTENIbHAsS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopenupoBanue B ¢pusuke. Poib u mecto
5 ¢u3uku B pOpMHUPOBAHUHN COBPEMEHHOMN 1 bubmuoteka [IOK
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKOU https://m.edsoo.ru/eabbdedl
NEeATeIFHOCTH JIFOAeH
Mexannueckoe nBuxkenue. Cucrema
7 oTtcuera. OTHOCUTENBHOCTh MEXAHHUECKOTO 1 bubnuotexa [JOK
nswkenus. [Ipsimas u obpaTHas 3agauu https://m.edsoo.ru/e9a52f02
MEXaHUKHU
8 Paanyc-BekTop MatepuanbHON TOYKH, €TO 1 bubnuotexa [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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MPOEKIIMU HA OCU KoopAuHAT. Tpaekropus.
ITepememienue. CkopocTh. X mpoekuuu Ha
OCH KOOpJUHAT

PaBHOMepHOE NPSAMOJIMHEMHOE IBUKEHHUE.

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

9 ['padpuaeckoe onmcanue paBHOMEPHOTO bubmmorexa LIOK
. https://m.edso0.ru/89ba7190
PSIMOJIMHEHHOTO JBUKECHUS
10 CroxxeHue nepeMeIeHuii 1 CKopocTeil. bubmmoreka [JOK
Perenue 3agau https://m.edsoo.ru/761d18aa
HepaBHomepHOe aBm>xeHne. MruoBeHHas
11 CKopocTh. Yckopenue. [Ipsamonnneiinoe bubmmorexa LIOK
https://m.edso0.ru/a99549a7
JIBUKEHHE C IOCTOSIHHBIM YCKOPEHUEM
12 I'padpuaeckoe onrcanue NPSIMOITMHEHHOTO bubnnorexa [JOK
JBUKEHHUS C IOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBobOosiHOE MajzieHne. Y cCKopeHue
13 CBOOOAHOTO MaJeHUs. 3aBUCHMOCTh bubmuoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BpPEMEHH U UX rpaduku
14 JB>xeHue Tesna, OpOIIEHHOTO MO/ YIJIOM K bubmuoreka [JOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpusosmHeliHOe nBUKeHUE. J{BUKEHUE 1O
15 OKPY>KHOCTH. YTJIOBas U JIMHEHHAs bubnmnorexa [JOK
ckopocts. [lepron u yacrora. https://m.edsoo.ru/33196fbe
[leHTpOoCTpeMUTENBbHOE U MOJHOE YCKOPEHHE
16 KonTtponbHas pabora o teme bubmuorexa [IOK
"Kunemaruka" https://m.edso00.ru/1242f32e
17 IIepsbiit 3axkon Hprorona. MHepunansubie bu6muoreka [JOK

cucremsl orcuéra. [IpuHnun

https://m.edsoo.ru/5a9¢e4a64
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oTHocuTenpHOCTH ["anmmnes.
HCI/IHepHI/IaHBHBIC CHCTEMBI OTCUETA

18 Cuna. PaBHozeicTByomas cuia. Bropoit bubnnorexa [{OK
3akoH Herotona. Macca https://m.edso0.ru/141d3837
19 Bzaumopeiicteue Ten. Tpernitl 3aKk0H bubnmnoreka HOK
Herorona https://m.edsoo.ru/57dba505
20 [Tpunuun cynepno3uruu cui. Pemenue bubnnorexa [JOK
3aj71a4 Ha MpUMeHeHue 3akoHOB HproToHa https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBaJCHTHOCTh TPABUTALIMOHHON U bromorexa LIOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
99 Cuia TSKECTH U yCKOPEHHE CBOOOIHOTO bubmmoreka [JOK
HaJcHUs https://m.edsoo.ru/22757f26
JIBukeHre HeOECHBIX TeN U UX
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas buomoreia LIOK
https://m.edsoo.ru/11abfa0a
KOCMHYecKasi CKOpocTh. 3akoHbl Keruepa
bu6nmorexa LIOK
24 Cuna ynpyrocrtu. 3akoH I'yka. Bec tena https://m.edsoo.ru/0ae2cd84
Cuina tpenust. [Ipupoaa v BUABI CUI TPEHUS. bubmuoreka [JOK
25 JIBUKEeHUE B )KUJKOCTHU U Ta3e C yUETOM https://m.eds00.ru/1fa86499
CHUJIBI COIPOTUBIICHHUSI CPEbI https://m.edsoo.ru/2cb29676
26 Hasnenue. I'napocraruueckoe qaBiaeHUE. bu6muoreka [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
97 AoOcomoTHO TBepaoe Teno. [loctynarensHoe bubnuoteka [JOK bubnmnorexa [JOK
W BpalaTelbHOE JIBUKEHUE TBEPAOTO TeNa https://m.edsoo.ru/2b95d57¢
98 MOMEHT CHJIbl OTHOCUTEIIBHO OCH bubmuorexa [{OK

BpaieHus. [1nedo cuibl

https://m.edso0.ru/653d3459
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https://m.edsoo.ru/653d3459

© MAOY I'ummuasus Ne 86. PaGouast nporpamma y4eGHOro npeamera

«®u3nka (yruayoJeHHslii yposenb) 10-11 kmaccbn»

CrnosxeHue Cuil, IPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxkecT Tena. Y cioBus

bub6nmoreka [IOK

29
paBHOBECHS TBEPAOTO Tea. Buabl https://m.edsoo.ru/9aa79a7d
paBHOBeCHs
bub6nmoreka [IOK
30 Pemenue 3amau
A https://m.edsoo.ru/dclcaacO
31 KoHnTtposbHas padota mo teme "J{uHamuka. bubnmnoreka HOK
Craruxka TBepaoro tena' https://m.edsoo.ru/9f5a574c
Hmnynbc MaTepuanbHONW TOYKU, CUCTEMBI
39 MaTepHalbHBIX Touek. LIeHTp Macc cucTeMbl bubmmoreka [JOK
MaTepUalIbHBIX TOYEK. TeopeMa 0 IBHKEHUU https://m.edsoo.ru/4bb8294b
IIEHTpa Macc
NmMrtyiibe cuTbl M I3MEHEHHUE UMITYJTbCA
33 TeJsa. 3aKOH COXPaHEHHS UMITYJIbCca bubmorexa LIOK
) P y ' https://m.edsoo.ru/13f0a221
PeakTtuBHOE ABMXEHUE
MoOMEHT uMITysIbCa MaTEPUAITILHON TOUYKH.
34 IIpencraBnenue 0 COXpaHEHUH MOMEHTA bubmorexa HOK
P P https://m.edsoo.ru/d6532eb9
UMITYJIECA B TICHTPATBHBIX MTOJISIX
bu6nmorexa LIOK
35 Pemenwue 3amau
A https://m.edso0o.ru/f7706d63
Pabora cuibl Ha MaJIOM U HA KOHEYHOM
36 nepemernieHnu. ['padpuueckoe bubmuoreka [JOK
MIpEICTaBICHHUE pabOTHI CHIIBI. MOIIIHOCTH https://m.edso00.ru/913974c7
CHTBI
Kunernueckas sneprus. Teopema 06
37 W3MCHECHUY KHHETUYCCKOW YHEPTHH bubmmorexa [JOK
. p https://m.edsoo.ru/9a5e2e74
MaTepHUaTbHOU TOUKH
38 [ToTeHnManbHbBIE U HEMOTEHIIUATBHBIE CHUITBI. bubnmnorexa [JOK



https://m.edsoo.ru/9aa79a7d
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[TorenumansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTbﬂ KOCMHUYCCKaA CKOPOCTh. CBs3b
pa6OTBI HEIMOTCHUHMAJIBHBIX CHUJI C

https://m.edsoo.ru/554bafcc

39 W3MEHEHUEM MEXaHUYECKON DHEPTUU buGnuorexa [IOK
p https://m.eds00.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUHU
Yiupyrue u Heynpyrue CTOJIKHOBEHUS.
40 Y E]ZHGHI/I@ Bey Hp}J,'IJ'II/I TSI UACAITLHON buGnuorexa [IOK
p pHY a a https://m.edsoo.ru/f30f43b6
JKUIKOCTHU
41 KonTtponbHast pabora o Teme "3aKoHbI Bu6moreka [JOK
COXpaHEHHUs B MeXaHuke" https://m.edsoo.ru/474e7c4a
PasBurue npencrasiieHuii o Ipupoie
bed PHPOA bubmuoreka [IOK
42 TerioTel. OcHoBHEIE nTOJ10keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddys3usa. bpoyHOBCKOE NBUKEHME
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEJI. XapakTep ABWKEHUI U Bubmiorexa HOK
P L P pA https://m.edsoo.ru/c44d02e2
B3aUMOJEUCTBUS YACTHUI[ BEIIECTBA
Macca 1 pa3Mepsl MOJIEKYIT (ATOMOB).
44 Koanecho Bep €CTBa l_iIOC”E“OSIHHaﬂ) bubmmorexa HOK
B ’ https://m.edso0o.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermnoBoe paBHOBeCHE. bubmmnoreka HOK
[IIxana [Henbcus https://m.eds00.ru/0070d493
bubnunorexa LIOK
46 P
Cletme sajat https://m.edsoo.ru/1531aba5
47 HNneanpubnii ra3. I'a30BbIe 3aKOHBI bubmmorexa TIOK

https://m.edsoo.ru/l1deb2367
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48 VYpaBaenue MenaeneeBa-Knanelipona. bubnuorexa [JOK
Pemenue 3anay https://m.edsoo.ru/8d12c328

bub6nmoreka IIOK

49 AoOcomroTHas Temriepatypa. 3akoH JlampToHa https://m.edsoo.ru/14e02d1f

50 N3onpoiiecchl B uaeaabHOM rase ¢ bubnunorexa LIOK
OCTOSIHHBIM KOJIMUECTBOM BEIIECTBA https://m.edso00.ru/68878d51

51 I'paduueckoe npencraBnenue Bu6mmoteka [JOK
M30IPOIIECCOB: U30TEPMa, U30X0pa, n3obapa https://m.edso0.ru/1344327b

bubmuoreka [IOK

52 Ocuoroe ypasrenne MKT https://m.edsoo.ru/c8094721

bubnunoreka LIOK

53 Pemterre 3azat https://m.eds00.ru/10265a05
CBsi3b a0COTIOTHOI TeMIepaTypbl

54 TepMoz[HHaMI/iqecxoﬁ CIiI'CTeMLI CO cpenHen https://m.edsoo.ru/c38af875
KHHETHYECKOW dHEpPrueil mocTynaTeabHOro
TEIJIOBOTO ABMKEHUS €€ YaCTHUIl

55 0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 bu6nmorexa LIOK
teme "OcHoBsl MKT" https://m.edsoo.ru/09d12fd8

56 Konrtponsnas padora no reme "OCHOBBI bubmuoteka [IOK
MKT" https://m.edsoo.ru/13adad59
TepmonuHamuyeckasi cucteMa. 3a/laHue
BHEIIHUX ycioBul uist T/ cuctemsl.

57 Bremnne 1 BHyTpeHHUE ITapaMETPBI. bu6muoreka [JOK
ITapamerpel T/] cuctemsl Kak cpegHue https://m.edsoo.ru/5f8d38a3
3HAUEHUS BEIMYWH, OMUCHIBAIOIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE

58 Hynesoe Hauano TepMOAUHAMUKH. bu6muoreka [JOK

Camonpoun3sBodibHas penakcanus T]]

https://m.edsoo0.ru/8ec512f0
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CHUCTEMBI K TCIINIOBOMY PAaBHOBECHIO

Monens naeansLHOrO ra3a B

59 TEPMOJMHAMHUKE. Y CJIOBHS IPUMEHUMOCTHU bubmmorexa LIOK
pv a ' p https://m.eds00.ru/29355001
9TOM MOJETH
60 YpaBuenue Menneneesa-Knaneiipona u bubnmnoreka HOK
BBIPAKECHUE U1l BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/bal178d0
Bripaskenue amnst BHyTpeHHEH dHepruu
61 OJIHOATOMHOTO HJI€aIbHOIO Tra3a. bubnnorexa [JOK
KBazucrarnueckue u HeCTaTUYECKUE https://m.edsoo.ru/ac5cacl15
IIPOLIECCHI
DnemeHTapHas paboTa B TEPMOAMHAMHUKE.
62 BLI‘II/ICJ'IGHI;IG ap60TBI o r 2(1)1;[( mpoiecca bubmorexa HOK
P P Y 1pott https://m.edso00.ru/741d5738
Ha pV-auarpamme
Tennonepenava kak crocod W3MEHEHUs
63 BHyTpeHHeH sHeprun T/l cucremsl 6e3 bubmorexa LOK
yip P https://m.edsoo.ru/3d734561
COBepILEHHs pabOThI
64 KonBekiusi, TermonpoBOAHOCTh, U3ITy4YEeHUE brbmmorexa LTOK
i POBOA » I3y https://m.eds00.ru/157b54cd
KomnuecTtBo Temnorsl. TennoéMKocTs Tena.
65 Y enbHas ¥ MOJISIpHAs TEIUIOEMKOCTH bubmuoreka [JOK
BEILECTBA. Y JENIbHAs TEIUIOTA CrOpaHus https://m.eds00.ru/7ba67355
TOTLIINBA
66 Pacu€t xonmyecTBa TEMIOTHI IPU bubnuotexa [JOK
Teruionepeade https://m.edsoo.ru/1db5ad4e
67 [TonsiTne 06 aquabaraom mporecce. [lepBorit bubnmnorexa [JOK
3aKOH TE€PMOJUHAMUKHI https://m.edso0.ru/d8098824
68 KonnyectBo TemnoTs! 1 paboTa Kak Mephbl bubmuoteka [IOK
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W3MEHEHUS BHYTpeHHeH sHeprun T /]
CUCTEMBbI

BTopoii 3aKk0H TepMOJMHAMUKH J1JI5

https://m.edsoo.ru/b047alcd

bubnunorexa LIOK

69 )
PaBHOBECHBIX M HEPABHOBECHBIX IPOIIECCOB https://m.edsoo.ru/c6Af464
HeobpaTtuMocTs IPUPOTHBIX MTPOIIECCOB
70 [IpuHLIHAIIBL AECTBUSA TEIJIOBBIX MAIIMH. Bu6muoteka [JOK
KIT/ https://m.edsoo.ru/2e945513
7 Makcumansaoe 3HaueHue KIT. [uki bu6nmorexa LIOK
Kapno https://m.edsoo.ru/fe3857h9
bubmuoreka [IOK
72 P
CHICHHC Safat https://m.edsoo.ru/b3efal8b
DKOIOrHYECKHUE ACIIEKTHI UCITOIB30BaAHUS
73 TEIUIOBLIX JABUrareiei. Temnosoe bubnnorexa [IOK
8 e https://m.eds00.ru/9867aaa7
3arpsi3HEHUE OKPYIKaIOIIEH cpeibl
bu6nmorexa LIOK
74 P
CHICHHC Safat https://m.edso0.ru/c8c70432
O00011IeHNE U CUCTEMATU3AIHS 3HAHUH 110
75 TEME iL"}e MOJIMHaMHUKa Tel'II-IJ'IOBBIe bubnmorexa HOK
F 8 ' https://m.eds00.ru/28d62b3f
MallHbI
76 KonTponbHas padbora no teme bubmmnoreka HOK
"Tepmonunamuka. TennoBble MalTUHbL" https://m.edsoo.ru/1b6e26c5
ITapooOpasoBanue U KOHIECHCAIHS.
77 I/Icia eIEHe W KUIIEHUE 3271 eJILII{Iaﬂ TEIUIoTa buGnnorexa [IOK
P oA https://m.eds00.ru/6f8e6777
napooOpa3oBaHus
HaceImeHHble 1 HEHACKIIIIEHHEIE [TAPEL.
B 0 P bubmuorexa [{OK
78 KauecTBeHHAast 3aBUCUMOCTD IIOTHOCTH U

JaBJICHUS HACBINICHHOTO Iapa OT

https://m.edsoo.ru/f5¢17d02
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TEMIEPATypbl, UX HE3ABUCUMOCTb OT 00bEMa
HACBILIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUTICHUS OT JaBJICHUS B

KUJIKOCTH
79 BrnaxnocTs Bo3ayxa. AGCOIIOTHAS U 1 bubmmoreka [JOK
OTHOCHUTEJIbHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79
bubnunorexa LIOK
80 P 1
cHicHie sanat https://m.edso0o.ru/18e95ff3
Tépnoe Teno. Kpucraminueckue u
81 aMmopdHbIe Teaa. AHU30TPOITHS CBOMCTB 1 bubmmorexa [IOK
P ’ P https://m.eds00.ru/20a88a03
KpUCTAJLIOB
82 [1naBnenue u KkpuctayuMsanus. Y ienbHas 1 Bbu6moteka LJOK
terioTa riasieHus. CyOaumanus https://m.edsoo.ru/6ee91e9f
eopmarnu TBEpAOTO Tena. PacTskeHue u
83 il)Kj)TIfe (;1 BHT I\EI)(I)[ nb FOura. [Ipenen 1 bubmorexa HOK
- ABHT I[}: - ped https://m.edsoo.ru/dalaabl10
yOpyrux aedopmaruii
TemoBoe pacuivpeHue KuaKOCTel
84 TBEPABIX TEI. AHTAPMOHU3M TEIJIOBBIX 1 bubmorexa HOK
PABE TSI P https://m.eds00.ru/7ba5edf2
KOJIeOaHUH YaCcTHII BEIIECTBA
85 [TpeoOpa3oBanue sHEprun B (ha30BBIX 1 bubmmnoreka HOK
repexoaax https://m.edso00.ru/97a0672f
bu6mmoteka IIOK
86 v 0 1
PABHEHHE TEIIOBOTO banatca https://m.edsoo.ru/ab1521fb
but6mmorekxa [IOK
87 P 1
crieHie saat https://m.edso0.ru/8ab7f40d
IToBepxHOCTHOE HaTsKeHUE. KanuspHbie
. but6mmoreka [IOK
88 ABJIeHMs. J{aBlieHHe 1o UCKPUBIEHHOMN 1

MMOBCPXHOCTBIO KUAKOCTH. qDopMyna

https://m.edsoo.ru/b42f1f97
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Jlammaca

O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

bubnunorexa LIOK

89 TeMe "ArperaTHbIe COCTOSHHUS BEILIECTBA. https://m.eds0o.ru/0b52575¢
®dazoBbie epexo b

90 KonTtponbHas pabora no Teme "Arperartsie bubnuoreka [JOK
coctosHus BeniecTBa. Ma3zoBbie nepexoab"” https://m.edsoo.ru/7dc2a739
DnexTpu3anus Tel U e€ mposBICHUS.

01 OnekTpuueckuii 3apsia. /[Ba Buna bubnnorexa [JOK
ANEKTPUYECKUX 3apsiaoB. [IpoBoHUKH, https://m.edsoo.ru/laff445f
JUAJICKTPUKU U TTOTYITPOBOTHUKHI

92 DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi. bubmmoreka [JOK
3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsaa https://m.edsoo.ru/f49afd24

93 B3aumopeiictBue 3apsinoB. ToueyHbie bubmmoreka [JOK
3apsiabl. 3akoH Kynona https://m.edso00.ru/445b7746

bubmmoteka IIOK

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

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

95 Onektpuueckoe none. Ero neiictBue Ha bubnnorexa [JOK
JJIEKTPUYECKUE 3aPsIbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB IEKTPUUECKOTO MOJIS.

96 [TpoOusIii 3apsia. JInauM HanpsXKEHHOCTH bubmmnoreka HOK
3NEKTpUYECKOTro nosst. OqHOpOIHOE https://m.edsoo.ru/3dac6957
ANEKTPUUECKOE MOJIe

97 [ToTeHIMaTbHOCTh AIEKTPOCTATHYECKOTO bubnuotexa [JOK
1oJsi. Pa3HOCTh MOTEHIMANIOB U HAIPSKEHUE https://m.eds00.ru/80021447

08 [loTenuunanpHas sHEprus 3apsiia B bu6nunorexa LIOK

OJICKTPOCTATUYCCKOM IIOJIC. IToTennman

https://m.edsoo.ru/af5fa389



https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389

© MAOY I'ummuasus Ne 86. PaGouast nporpamma y4eGHOro npeamera

«®u3nka (yruayoJeHHslii yposenb) 10-11 kmaccbn»

OJICKTPOCTATUYCCKOI'O ITOJIA

CBs13b HaPSKEHHOCTH I10JIS1 U Pa3HOCTU

99 MOTEHITUAJIOB JIJISl DJIEKTPOCTATUIECKOTO bubmmorexa [JOK
. A P https://m.edsoo.ru/df7a6838
OJIS
[IpuHIHUI Cynepno3uuuu 3JIEKTPUIECKUX bubnuoreka [JOK
100 .
noJjeun https://m.edsoo.ru/Ocfe4a6c
bubnuoreka [{OK
101 P
0 cHieHue satat https://m.edso0.ru/5a582263
[Tosie Toueunoro 3apsana. [lone paBHOMEpHO bubmuoreka [IOK
102 .
3apshDKEHHON chepsl https://m.edsoo.ru/b297b5c3
[Toe paBHOMEPHO 3apsHKEHHOTO 10 00BEM
103 mapa pHone aI;HOMepHo 3apsHKEHHOU ’ bubmorexa HOK
be- P P P https://m.eds00.ru/f7a665ee
OCCKOHEYHOM IIOCKOCTH
104 [IpoBOgHUKY B 3JIEKTPOCTATUYECKOM I1OJIE. Bbu6moteka LJOK
VYcnoBue paBHOBECUS 3apsI0B https://m.edsoo.ru/32405eab
105 JIMdPIEeKTPUKY 1 TTOJTYyITPOBOTHUKH B bubnnorexa [JOK
ANEKTPOCTATHYECKOM IOJIE https://m.edsoo.ru/060ebab5
Konnencarop. D1eKTpoEMKOCTh
106 KOHJICHCATOpa. IJIEKTPOEMKOCTD MIIOCKOTO bubmorexa HOK
g pa. p https://m.eds00.ru/845b4f73
KOHJIEHCATOpa
107 [TapannenbHOE COeAMHEHHE KOHIEHCATOPOB bubmorexa HOK
p a a P https://m.edsoo.ru/d11e8ce?
108 ITocnenoBarenbHOE COEAUHEHUE but6mmorexa [IOK
KOHJIEHCAaTOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsHKeHHOT0 KOHASHcAaTopa bubmorexa [IOK
P P g P https://m.edso0.ru/73a34f18
110 Pemenue 3amau but6mmoreka [IOK
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JIBr>KeHUE 3apsiKEHHOW YaCTHULIbI B

https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040

bubnunorexa LIOK

11 OIHOPOJITHOM BJIEKTPUUECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemienue 3anau
113 O060011IeHNE U CUCTEMATU3AIUs 3HAHUIN 110 bubnunorexa LIOK
Teme "Dnekrpudeckoe mnosie" https://m.eds00.ru/5752603f
114 KonTtponpsHast pabora o Teme Bbu6motreka [JOK
"JnexkTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna Ttoka. [locTossHHBIN TOK. Y ClI0BUA
115 CyILIECTBOBAHUS ITOCTOSIHHOTO bubmmorexa [JOK
https://m.eds00.ru/233311b5
ANEKTPUUYECKOTO TOKA
bubnuoreka [{OK
116 Ucrounuku Toka. Hanpsoxenue u 3/1C https://m.edso:)_.[ru/0839a115
117 3akoH OMa 1J1s1 yJacTKa LEnHu. bubmuoreka [IOK
DIIEKTPUUECKOE COMTPOTHUBIICHUE https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
MONEPEYHOI0 CEYEHUS
119 VY ienpHOE CONMPOTHBIICHUE BEILIECTBA. bubmuoreka [JOK
Pemenue 3agaa https://m.edsoo.ru/437f8300
120 [TocnenoBarensHOE, MapaIeIbHOE, bubnunorexa LIOK
CMEIIIAHHOE COEIMHEHNE MPOBOIHIUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIIEHHBIX DJIEKTPUUECKUX bu6muoreka [JOK
nenei. [Ipasuna Kupxroga https://m.eds00.ru/1794cf37
122 Pemenue 3amau bubmorexa I[JOK

https://m.edso0.ru/3881b469
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123 PaboTa snekrpruyeckoro Toka. 3aKoH bubnmnoreka HOK
Hoxoynst —Jlenna https://m.edso0.ru/a3605c5c
bub6nmoreka IIOK
124 P
clieHie sajad https://m.eds00.ru/6761bfof
125 Mo1HOoCTb 31eKTprudeckoro Toka. Temioas bubmmoreka [JOK
MOIIHOCTb, BbIJIETIsIEMasi Ha PE3UCTOPE https://m.eds00.ru/99750a6f
bubnunoreka LIOK
126 P
cHicHie saat https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONPOTHUBIICHUE bubmmoreka [JOK
HMCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon Oma 11 MOJTHOM (3aMKHYTOM ) bubnnoreka [JOK
AIEKTPUYECKOMN LETH https://m.edsoo.ru/221f40fb
bubnuoreka [{OK
12 P
o clietHe sazat https://m.eds00.ru/35800679
bubnmorexa LIOK
1 M
30 OTIHOCTL HCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
bubmmoteka IIOK
131 K
3 OPOTHOE 3aMbIRatie https://m.edso0.ru/546f5632
132 KoHneHcaTop B 11enu mocTOSTHHOTO TOKa brbmmorexa [TOK
A PEI https://m.edso00.ru/35368f3e
bubmmoreka IIOK
133 P
CHICHHE 3311 https://m.edsoo.ru/4410cef0
134 Pemenne 3amgau no reme "[locTosiHHBII bubnuoteka [JOK
AIIEKTPUYECKUI TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo treme "IlocTostHHBIH bubmuoreka [{OK
3JIEKTPUYECKAN TOK" https://m.eds00.ru/744261b8
136 Pemenne 3agau mo Teme "IlocTosSHHBIN bu6nunorexa LIOK
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3NIEKTPUYECKUM TOK"

https://m.edsoo.ru/eb5d4687

O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

bubnunoreka LIOK

137
teme "TloCcTOSIHHBIN AIEeKTPUUECKUNA TOK" https://m.edsoo.ru/bfd7a050
KonTtponsnas padora o Teme "[locTostHHBIIH bubnuoreka [JOK
138 . \
ANEKTPUYECKUN TOK https://m.edso00.ru/1885ddf1
DneKTpuuecKas MPOBOAUMOCTh Pa3InYHBIX
139 BEILECTB. DJIEKTPUUECKHUI TOK B METalIax bubmmorexa LJOK
HICCT. P ' https://m.edsoo.ru/da794295
CBepXxnpoBOIUMOCTb
DNEKTPUYECKHUIA TOK B PaCTBOPAX H
140 acIuIaBax 3JeKTpoiuToB. 3akoHbl Dapanes bubmmorexa LIOK
P P ' pal https://m.edsoo.ru/4b423491
JUTSL DJICKTPOIIH3a
bubnunoreka LIOK
141 i !
ueicTpiieckiit TOK B rasax. [Lasma https://m.eds00.ru/92d92f76
142 DIIeKTPUUYECKHI TOK B Bakyyme. BakyymHubie bubmmoreka [JOK
puoopsI https://m.edsoo.ru/2E+160
143 DIIEKTPUUYECKHI TOK B TIOTYTPOBOJHUKAX bubmorexa LOK
P YHpOBOA https://m.edso0o.ru/ab61c660
bubmmoreka IIOK
144 IT 0
OIIYTIPOBOIIHHKOBEIE NPHOOPH https://m.edso00.ru/83622200
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"M3mMepeHune cuiibl TOKa U HAMPSKEHUS B
[[ENHU MOCTOSTHHOTO TOKAa MPH MOMOIIN
145 AHaJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX bu6muoreka [JOK
npu6opoB" uiK "3HaKOMCTBO ¢ IU(PPOBOH https://m.edsoo.ru/5643ea56
nabopatopueit o ¢pusuke. [Ipumepsr
U3MEpeHUS PU3NICCKUX BEITUIHH TTPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"
146 Du3NUECKU TPAKTUKYM I10 TEME bu6nunorexa LIOK
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https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
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"M3y4yeHrne HepaBHOMEPHOTO JIBUXKEHUS C
LEJIbIO OIpeieJIeHHs] MTHOBEHHOMN
ckopoctH"

Du3nyeCcKui MPaKTUKYM 110 TEME
"HU3mepenue yCKopeHus mpu
PSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JBUKEHHUHU 110 HAKJIOHHOW INTIOCKOCTH" WK
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHHU IIPU PaBHOYCKOPEHHOM JBUKEHUU"

Ou3nyecKuil MPakTUKYM 0 TeME
"N3mepeHue yCKOpeHusi CBOOOTHOTO
nageHus" win "M3yuenue nBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

dusnueckuil NpakKTUKYM 10 TeMe
"N3y4yeHne JBUKEHMS Teja 110 OKPYKHOCTH
C TIOCTOSIHHOM TI0 MOZYJIIO CKOPOCTBIO" MIIH
"UccnenoBanue 3aBUCUMOCTH TepUoa
06paIlI€HI/I$I KOHHYECCKOI'O MassiTHHKA OT €TI0
napamerpos"”

Du3HUEeCKU IPAKTUKYM I10 TEME
"M3MepeHne paBHOAEHCTBYIOUIEH CUIIBI ITPU
JBUKEHUH OpyCKa M0 HaKJIOHHON
mockocTr" niy "IIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHHU JIBH)KEHUS OpycKa
10 HAKJIOHHOH INIOCKOCTH Ha 3aJJaHHOE
paccTostHUE OT €ro Macchl”

https://m.edsoo.ru/f6292f5f

bub6nmoreka [IOK
https://m.edsoo.ru/6960b6ef

bubnuoreka [{OK
https://m.edsoo.ru/d1ea2402

bubnmorexa LIOK
https://m.edsoo.ru/bcf53514

bu6nmorexa LIOK
https://m.edsoo.ru/0b34db84

151

®u3n4ecKuil NTPaKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT

bu6nunorexa LIOK
https://m.edsoo.ru/b55b81al



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
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YOPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
PE3UHOBOM 00pa3Ile, oT ux aedopmanun”
win "M3ydeHne ABUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOH Uepes3
nérkuii 610K"

Du3nYeCcKui MPaKTUKYM 110 TEME
"U3mepenue kodhduireHTa TpeHus mno
BEJIMYMHE YTIIOBOTO KOAPPHIIMEeHTa
3aBucumoctu Frp(N)" win "UccnenoBanue
JBUKEHMS OpyCKa 110 HAKJIOHHOW IJIOCKOCTH
¢ mepeMeHHbIM K03 punmenTom Tpenus"
win "M3ydeHue ABMKEHUS Ipy3a Ha Bally C
TpeHuem"

bubnuoreka [{OK
https://m.edsoo.ru/b83b1607
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Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue ycinoBuid paBHOBECHS
TBEP/OrO Tella, UMEIOIIETO OCh BpalleHHs "
nn "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" win "M3yuenue
YCTOMYHMBOCTH TBEPIOTO TEJIA, UMEIOIIETO
IJI0Ab OTOPHI"

Pu3n4ecKuil TPAKTUKYM 110 TEME
"M3MepeHne UMITysbCca TeNa o TOPMO3HOMY
nytu" win "M3mepenune cuiiel T4ry,
CKOPOCTH MOJIEIH JEKTPOMOOUIIS U
MOIIIHOCTH cuiibl TATU" uinm "CpaBHeHUe
M3MEHEHHUs UMITyJIbCa Tejla C UMITYJIbCOM
cunbl" unn "HccnenoBanue coxpaHeHUs
UMITyJIbCa MPU YIIPYTroM B3auMojieicTBun"

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

bubnunorexa LIOK
https://m.edso00.ru/856fb28e



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
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unu "M3mepenrne KHHeTUYEeCKON YHEPIUU
TeJa o TOPMO3HOMY ITyTH"

DuU3nYeCKui MPAKTUKYM 110 TEME
"M3y4yeHne u30TepMUYECKOro mpolecca
(peKOMEH1I0BaHO HCIIONIb30BaHKUE HU(POBOH
nabopatopun)" win "M3ydeHnue n30X0pHOTO
nporecca" win "M3ydenue n3odapHoro
npouecca" uin "[IpoBepka ypaBHeHUs
cocrosiHus"

Ou3nyecKuil MPakTUKYM 0 TeME
"N3mepenue yeabHOl TemI0EMKOCTU" Win
"UccnenoBanue mpoliecca OCThIBaHUS
Bemiecta" unn "HMcciaenoBanue
aguabaTtHoro npouecca” nin "M3ydyenue
B3aMMOCBSI3M SHEPTUU MEKMOJICKYIISIPHOTO
B3aMMOJICHCTBYS M TEMIIEPATYPhI KUTICHUS
JKugkocren"

bub6nmmoreka [IOK
https://m.edsoo.ru/e0fe7e07

bubnuoreka [{OK
https://m.edsoo.ru/2f2faa61
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Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEHN HcTIapeHust
xuakocten" umu "M3mepenue yaenbHoi
TETJIOTHI TIJIaBJIeHus Jbpaa" win "U3yuenue
CBOWCTB HACBIILIEHHBIX ApOB" WIIN
"M3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/1yXa U OI[EHKAa MaccChl TapoB B
nomerienun". Msmepenue kodpduureHta
MOBEPXHOCTHOTO HATSKEHUS

Du3n4eCcKuil IPAKTUKYM I10 TEME
"HaOmroneHue npeBpalieHus SJHepruu

bubmnoreka IIOK
https://m.edsoo.ru/6b1a23b5

bubanoreka LJOK
https://m.edsoo.ru/ec424377



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
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3apsHKEHHOT0 KOHJICHCATOPa B SHEPTHIO
n3IydeHus ceeroauoaa’ wim "M3yyenue
MPOTEKAHUs TOKA B LIETIH, COJIepIKallIeH
KoHAeHcarop" i "Pacnipenenenue
Pa3HOCTU MOTEHIIUATIOB (HAMPSHKEHUS) TIPU
IOCJICIOBATEIIbHOM COCIUHCHUN
KOHJICHCATOPOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnegoBanue CMEIIAaHHOTO COSTUHEHUS
pe3uctopoB" uinu "M3Mepenue yaeabpHOro

bubnunoreka LIOK

159 COINPOTUBIIEHUSI TPOBOAHUKOB" MIIH https://m.edso00.ru/2b179d98
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HANPSDKEHUS AJIs JTaMITbl HaKaJIuBaHUus"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGmronenue anexrponusa’ win
"N3mepenue 3apsiia 0OTHOBAJIEHTHOTO HOHA"

160 nnu "HcciaeqoBaHue 3aBUCUMOCTH E;II?SH/I//I;T:;(;)(])_[g/I((S 4b6e901
COTIPOTUBIICHUS TEPMOPE3UCTOPA OT
Temneparypbl” nin "CHATHE BOJIBT-
aMIEPHON XapaKTepUCTUKU auoaa"
Peseprubiit ypok. O60011eHNE U

161 CUCTEMATHU3aIHA 3HAHUH 10 TEME E;Ir?s?;jr%f:;(szfr(ai 4017493
"Kunemartuka"
Peseprubrit ypok. O6001IeHNE U

162 CUCTEMATH3AIIAA 3HAHUH 110 TEME E;IESJ'I/I//I;T:;(;;I:L)J/I;M%S%
"lunamuka" T '

163 Peseprubriit ypok. O6001eHNE U bubnmnorexa [JOK

cucreMaru3alis 3Hanni mo reme "Cratuka

https://m.edsoo.ru/0f9752ac



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
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TBEpAOro Tena"

PesepBueiit ypok. O000mIcHNE U

bubnunorexa LIOK

164 i "3 1
CUCTEMAaTH3ALNA 3HaHI/II/I"1'IO TeMme "3aKOHBI httos://m.edsoo.ru/6c0dfoce
COXpaHEHUs B MEXaHHUKE
PesepBHrblil ypok. O000111€HIE U
165 CI/ICTEM&TI/ISZPI/ISI 3HaHHI;Jl o TeMe "OCHOBBI 1 bubmaorexa LIOK
R . " https://m.edsoo.ru/de148976
MOJICKYJISIPHOKHUHETUIECKON TCOPHUH
PesepBHElil ypok. O00011IEHHE U
P P 111 bubmuoreka [IOK
166 cUCTEMATH3aIMs 3HAaHUH 110 TEME 1
" " https://m.edsoo.ru/0bcc77cl
Tepmoauaamuka. TerIoBbIe MATUHBI
PesepBusiit ypok. O6o0meHue u
167 cUCTEMATHU3AaLUA 3HAHUH 110 TEME 1 bu6nmorexa LIOK
"ArperaTHbl€ COCTOSIHUSI BELIECTBA. https://m.edsoo.ru/59ca5c91
®a30BbIe IEPEXObI"
PesepBurblii ypok. O000111€HIE U
168 CI/ICTEMaTI/BZpI/I}I 3HaHI/II;IH 0 TEME 1 bubmiorexa LOK
" B " https://m.edsoo.ru/f2381c0c
DNeKTpruYEecKoe noJie
PesepBHEIil ypok. O000IIIEHNE U
169 CI/ICTEMaTI/BZpI/I}I 3HAHUH 110 TEME 1 bubmiorexa LOK
" Lvl . https://m.edsoo.ru/3cae6dal
[TocTOSIHHBIN PIEKTPUUYECKUIN TOK
PesepBuEbIil ypok. O000IIIEHNE U
170 CI/ICTIe)MaTI/I?,ZpI/IfI 3HaHI/II;IH o teMe "Toxku B 1 Bubmuorexa LIOK
B " https://m.edsoo.ru/cc7681d4
Pa3TUYHBIX CpeIax
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 170



https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4
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11 KJIACC
KoaunuecTBo yacon 3 N
JIEKTPOHHbIE U(PPOBLIE
Ne ni/m Tema ypoka KonTpoabHbie P P
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
BzaumoneiicTBrEe NOCTOSHHBIX MArHUTOB U
1 MPOBOAHUKOB C TOKOM. MarHuTHoe IoJjie 1 bubmorexa HOK
POBOA ' ' https://m.eds00.ru/487a8593
I'unore3za Amrmepa
Bekrop marautHoi uHayknuu. ITpuanumn
2 cyne 1113031/1 1507 MaI‘HI/ITH}IiIX HOHeﬁp Jlnanm 1 bubmorexa HIOK
yrep UH ' https://m.edsoo.ru/4clabcch
MarHuTHON UHAYKIUU
3 MarauTHO€E 1oJie MPOBOJIHUKA C TOKOM. 1 bubnnorexa [JOK
OmneIT OpcTena https://m.edsoo.ru/d35d5262
bubmuoreka [IOK
4 A & 1
Cuia Amnepa, e¢ HanpaBICHHE i MOJLYJTh https://m.edso0.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
CHieHAe sajad https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amrepa. 1 bubmuoreka [IOK
DNEeKTPOU3MEPUTENHHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, €€ HanpaBJIeHUE U MOIYIb.
7 Z[BI/I)KGHI/II:)C 3: SI)KCHHog YacCTHUIIbI B ﬂy 1 bubmorexa LOK
p H https://m.edsoo.ru/c97afaal
OJIHOPOJIHOM MarHUTHOM I10J1€
but6mmorekxa [IOK
8 P 1
CHICHAC sa%ad https://m.edso0.ru/504e98c7
bubnunorexa LIOK
9 Pa6 JI 1
aboTa CHIHL Ioperta https://m.edsoo.ru/d518bedb
10 Pemenne 3agau 1 bu6nunorexa LIOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
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MarsauTHoOE 110JI€ B BC€IICCTBCE.

https://m.eds00.ru/93617bd9
bub6nmmoreka [IOK

11
deppoMarHeTuku, napa- u AMaMarHeTUKu https://m.edso00.ru/30ff9608
12 OcHoBHbIE CBOMCTBA (heppOMarHeTUKOB. bubmmoreka [JOK
[IpumeHnenne GpeppoMarHeTHKOB https://m.edsoo.ru/0b58190a
bubnunorexa LIOK
13 P "M n
elIeHue 3a7a4 1o TeMe "MaruutHoe mnose https://m.edsoo.ru/5b55c307
" " bubmmoreka [JOK
14 Pemenue 3ana4 no Teme "MarauTtHoe 1osie https://m.edsoo.ru/41cAae8a
15 SIBieHUE AIEKTPOMArHuTHOM MHIAYKIIMH. Bbu6mmoteka [JOK
[ToTok BekTOpa MarHUTHOM MHAYKLIMHU https://m.edsoo.ru/b3efalcl
bubnunoreka LIOK
1
y QAC unyxwn https://m.eds00.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON UHAYKIIUU bubmmoreka [JOK
®Papanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexrpudeckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 O/JIC uHAYKIMH B ABUKYIIUXCS bubmuoreka [JOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
bu6mmoteka IIOK
20 P
CILICHHIE 3anat https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 IT JI
PaBuiIo JieHHa https://m.edsoo.ru/bbc22726
99 NupyxktuBHOCTB. KaTylika MHAYKTUBHOCTH bu6muoreka [JOK
B IIEMIH MOCTOSIHHOT'O TOKa https://m.edsoo.ru/621eae9d
93 Asnenune camonnaykiuu. I/C bu6nunorexa LIOK

CaMOWHIYKIIUU

https://m.edsoo.ru/7ee60ca8



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
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3Hepm${ MAarHuTHOTIO I10JIsI KaTYIIKHU C

bu6nmoreka [IOK

24 TOKOM. DJIEKTPOMarHuTHOE 10Jie https://m.edsoo.ru/b3cOad11
bub6nmoreka IIOK
2 Peterne saza https://m.eds00.ru/88f69d2b
26 O06001IeHre U cucTeMaTU3aIKs 3HaHUH 110 bubnuorexa [{OK
Teme "DIeKTpoauHaMuKa" https://m.eds00.ru/76484025
97 KonTponbhas padota no teme Bu6mmoteka [JOK
"DnexTpoauHaMuxa" https://m.edsoo.ru/8ae09b98
08 Koneb6arenpnas cuctema. CBOOOIHBIC bubmuoreka [IOK
KoJiebanus1. ['apMoHndeckue KoaebaHus https://m.edsoo.ru/7c1db385
29 KunemaTtnueckoe v 1TMHaMHU4YECKOE bubnuorexa [IOK
oIMcaHue KoinedaTebHbIX IBUKECHUN https://m.edso0.ru/87ce9498
DHepreTuieckoe onucanue. BeiBos
30 JTUHAMUAYECKOTO OMMCAHUS TAPMOHUYECKHUX bubnunoreka LIOK
KoJIeOaHUH U3 UX SHEPreTHUECKOTO U https://m.edso0.ru/e3c99692
KHHEMAaTHYECKOTO OMMCaHUS
. bu6mmoteka IIOK
31 AMIIHTY A 1 (pasa koxebanui https://m.edsoo.ru/7a0c439a
Ilepuon u yactora xonedaunuii. [lepros
MAaJIBIX CBOOOHBIX KOIeOaHUHI
32 MaTeMaTHYeCcKoro MasTHuka. [lepuon bubmorexa LOK
. https://m.edso0.ru/e0399319
CBOOOIHBIX KOJIEOaHUN TIPYKHHHOTO
MasTHHKA
33 3aryxatomue Kojiebanus. BeiHyX/IeHHbBIS bubnuotexa [JOK
koJniebanus1. Pesonanc https://m.edsoo.ru/72e93d09
34 ABTOKOJIC0aHUS bubmorexa HOK

https://m.edsoo.ru/6add2644



https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
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bu6nmoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 VYpok-koHpepenuus "Mexannyeckue bubmmoreka [JOK
KOJiIeOaHUsI B My3bIKAJIbHBIX HHCTPyMEHTax" https://m.edso0.ru/8ef587be
37 O06o001IeHre U cucTeMaTU3alus 3HaHUH 110 bubmmoreka [JOK
teme "MexaHndyeckue Koneoanus " https://m.edsoo.ru/eb84182f
38 DNEeKTPOMarHUTHbBIE KOJICOaHMUS. bubnnoreka [JOK
KonebaTenbHbli KOHTYD https://m.edsoo.ru/d4adabde
®opmyina Tomcona. CBsI3b aMILTUTY AbI
39 3a I;)[ Z] KOHJIGHCATOpa C aMIUIAT oy; CHJTBI bubmorexa LIOK
DA A P a https://m.edso00.ru/093f9afl
TOKa B KOJIeOaTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUs SHEPTUH B HJICATTLHOM bubmmoreka [JOK
KoJIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxaromue dJIeKTPOMarHuTHbIC
41 KOJ‘I}GI:6aHI/III$II Bein )Kp CHHBIE bubmmorexa [JOK
] YHA https://m.eds00.ru/5e668619
AJIEKTPOMArHUTHBIC KOJIeOaHUs
42 IlepemennsIil TOK. Pesucrop u bubmuoteka [IOK
KOHJEHCATOP B LIENH NIEPEMEHHOIO TOKA https://m.eds00.ru/84836152
43 Karymka MHIyKTUBHOCTH B LIETIN bubmmnoreka HOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa 1St STIEKTPUIECKOH TIenn bubnmnoreka [JOK
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MoIHOCTh IEPEMEHHOTO TOKA.
45 AMIUIUTYTHOE U IEUCTBYIOIIEE 3HAUCHHE bubmmorexa LIOK
A a yrou https://m.edsoo.ru/lcac6c4c
CHJIBI TOKA U HATIPSHKEHUS
46 Pe3oHaHC B 351eKTpUYECKOH 1ENH bubmuoteka [IOK



https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
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https://m.eds00.ru/087506df
bub6nmmoreka [IOK

47 P
CHICHHC sajad https://m.eds00.ru/al6836a4
WneanpHbrif TpanchopmaTop.
48 HHOI/IBBO CTBE ne(be paqa PIpHO ebienue bubmorexa HOK
POHMSBOACTEO, TTEPE P https://m.edsoo.ru/f97418ae
AIEKTPUUECKON IHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
49 aJIeKTposHeprur. KyJIbTypa UCIIOIb30BaHUs bubmorexa LOK
p prim. BYIRTYP B https://m.edso00.ru/a6f74d93
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KH3HU
bubmuoreka [{OK
50 P
CHICHHE a1t https://m.edsoo.ru/ee6677ed
bubnuoreka [{OK
1 P
> CHicHue sajat https://m.edsoo.ru/7cab59f8
59 O00011IeHIE U CUCTEMATU3aIMsl 3HAHUN 110 bu6nmorexa LIOK
Teme "DIeKTpOMarHuTHbIe KojebaHus" https://m.edsoo.ru/401024a9
53 Mexanudeckue BOIHbL. XapaKTepUCTUKHU bubmmnoreka HOK
MEXaHHYECKHUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKHUX BOJIH bubnmorexa HOK
https://m.edsoo.ru/d9ae1000
bubmmoteka IIOK
55 . X
3ByK. XapaKTepuCTHKH 3BYKa https://m.edso0.ru/138b6f09
56 Wnudpa3syk u ynprpassyk. lllymosoe bubmmnoreka HOK
3arpsAI3HEHUE OKPYXKAIOLIEH CPebl https://m.edsoo.ru/7380038f
but6mmoreka [IOK
57 P
CHicHue sajad https://m.edsoo.ru/cfd918bf
58 DOneKTpoMarHuTHbIE BOJIHBL. U3mydeHue bubnuotexa [JOK

OJICKTPOMAardHuTHBIX BOJIH

https://m.edsoo.ru/714e5db1l



https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1

© MAOY I'ummuasus Ne 86. PaGouast nporpamma y4eGHOro npeamera

«®u3nka (yruayoJeHHslii yposenb) 10-11 kmaccbn»

9Hepr1/1;1 OJICKTPOMAardHuTHBIX BOJIH.

bu6nmoreka [IOK

59
CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH https://m.edsoo.ru/d01b818c
[Ikana >1eKTPOMarHUTHBIX BOJIH.
60 [IpymeHeHue IeKTPOMarHuTHBIX BOJIH B bubmmorexa LIOK
P P https://m.edsoo.ru/49be1f9e
TEXHUKE U OBITY
[TpuHIHIIBI paTUOCBSI3U U TEICBUIACHHUS.
61 P:HI/IOJIOKaLIII)/ISI DNEKTPOMarHuTHOE bubmmorexa [JOK
' p . https://m.eds00.ru/9f96f1f8
3arpsi3HEHUE OKPY Karolei cpebl
62 Konrtponsnas padora no reme "Konebanus bubnuorexa [IOK
Y BOJIHBI" https://m.edso00.ru/4f7985a0
63 Caert. 3aKOH NPSMOJIMHENHOTO bubmmoreka [JOK
pacnpocTpaHeHUs CBeTa https://m.eds00.ru/f9566406
64 Pemenue 3amau Ha mpuMeHEHUE 3aKOHA bubmmoreka [JOK
MIPSAMOJIMHENHOTO paclpOCTPAHEHUsI CBETA https://m.edsoo.ru/ea32d455
65 OTtpaxenune ceta. [Lmockoe 3epkaiio. bubnmnorexa [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenomiienue cBeta. AGCOMIOTHBIN U
OTHOCHUTEIbHBIN MMOKa3aTeNb MPEIOMICHHUS.
66 [TonHOE BHYTpEHHEE OTpaKeHue bubmmorexa [JOK
yu p p ' https://m.edsoo.ru/bc2e55cd
[IpenenpHBINA yroJ TOJHOTO BHYTPSHHETO
OTpaKCHHUS
67 Pewrenue 3a1a4 Ha IpUMEHEHUE 3aKOHOB bu6muoreka [JOK
OTPAXKEHUS U NPEIIOMIICHHUSI CBETA https://m.edso0.ru/49d830a9
68 Xon nydeit B mpusMe. Jlucnepens cBera. bubmuoreka [JOK
CnoxHbIl cocTaB 6emoro csera. I[Bet https://m.edsoo.ru/d8elc3be
69 JIuuzpl. ®OKYCHOE PacCTOSTHUE U bubnmnorexa [JOK

OIITHYECKas CHJia JIMH3bI

https://m.eds00.ru/60441359
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[TocTpoenue n3o00pakeHUH B JIMH3aX U UX

bu6nmoreka [IOK

70
cucTeMax. YBeJINYeHUE JTUH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3amau Ha moctpoeHue
71 U300paKEHUI, HOJIYIAEMBIX C IIOMOIILIO buGnuorexa [IOK
p ’ y = https://m.edso00.ru/5a868f09
JINH3
12 I';ma3 xak onTryeckas cucreMa buGnuorexa [IOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anau. [lpenenst npuMeHMMOCTH bubmmoreka [JOK
reOMETPUYECKON ONTUKHU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETAa U METO/EI €€ U3MEPEHUS buGnuorexa [IOK
p g p https://m.edsoo.ru/f32aab06
bubnunoreka LIOK
& Jlucniepens ceera https://m.edsoo.ru/lel6cc6e
bubnunoreka LIOK
76 Hurepepenmua ceera https://m.edsoo.ru/5fc0c638
77 KorepeHTHbIe HCTOYHUKH. Y CIIOBUS bubmmnoreka HOK
HaOJI0ACHNsI MAKCUMYMOB U MUHUMYMOB https://m.eds00.ru/c6416d48
bu6mmoteka IIOK
78 P
Clietme sajad https://m.edsoo.ru/3061de2b
bubmmoteka IIOK
79 I1
pHMEHEHHE HHTEp(epeHIIn https://m.edsoo.ru/668edbc8
bu6mmoteka IIOK
80
Jlndpaxuns ceera https://m.edsoo.ru/12ed04b5
81 JudpakimonHas pemeéTka. Y cioBue bubmuoreka [JOK
HaOII0/IeHUS TTIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
82 Pemenue 3amau bubmmorexa TIOK

https://m.edsoo.ru/d58c411a
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83 [TonepeyHOCTH CBETOBBIX BOJIH. bubnmnoreka HOK
[Tonspuzanus cBera https://m.edsoo.ru/e9890fe9
bub6nmoreka IIOK
84 P
CHICHHE Sakat https://m.eds00.ru/c56¢8158
85 CBeTOBBIC SABJICHHS B IPUPOJIC bubmorexa LOK
PHPOA https://m.eds00.ru/0b36363d
86 O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110 bubnuoreka [{OK
teme "OnTuka" https://m.edso0.ru/8a14748b
bubnunoreka LIOK
87 K 0 0)
OHTpOJIbHAA padoTa 1o teme «OnTuKa» https://m.edsoo.ru/82315dd4
['paHUIIBI TPUMEHUMOCTH KJIACCHYECKOM
88 MEXaHUKH. 3aKOHBI JICKTPOIUHAMUKH H bubmmorexa [IOK
’ po https://m.edsoo.ru/c9bd77ch
MIPUHITAIT OTHOCUTEILHOCTH
89 [Toctynatel criennaabHONU TEOPUU Bbu6motreka [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
[TpeoOpazoBanus Jlopenma. Ycnoue
90 I pI/I‘-II/III;HOCTI/I OTHO(I:)I/ITSILHOCTI) bubmorexa HOK
P ' https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIeHne BpEMEHHU 1
COKpAIIeHHE JTMHBI
01 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM bubnnorexa [JOK
YaCTHULIbI https://m.edsoo.ru/853a64fc
92 CBs13b Macchl ¢ YHEPTUEH U UMITYIILCOM bubnuotexa [JOK
PENATUBUCTCKON YaCTULIBI. DHEPTHsI TOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBeCHOE TEIJIOBOE U3TyUYEHHE Bubmmorexa [IOK
Y https://m.edso00.ru/f54035a5
94 3akoH cMelenusa Buna bubnnorexa [IOK

https://m.edsoo.ru/1c5ff752
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bu6nmoreka [IOK
95 I'unore3a M. Ilinanka o kBanTax. @OTOHBI https://m.edsoo.ru/a5ffa218
bub6nmoreka IIOK
% DHepriA  MMIYITEC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdext. Onpitel A. I'. Ctonerosa. bubnuoreka [JOK
3akonbl poTtodddekra https://m.edsoo.ru/8c68e5b9
08 VYpaBuenue DitHmreiHa 115 hoTodPdekra. bubnuoreka [{OK
"Kpacnas rpanuna" ¢pororpdexra https://m.edso00.ru/01ef4556
bubnunoreka LIOK
99 Hasnenue ceeta. Onbitol 1. H. JIeGenena https://m.eds00.ru/64b4f966
. bubnuoreka [{OK
100 BoHOBEIE CBOHCTBA TaCTHL https://m.edsoo.ru/f59cfcec
Bomansl ge bpoitns. InvHa BOJIHEL e
101 b 017111;1;1[/1 aiMe bl §6HaCTH noxanzllzlaa 15051 bubmmorexa [JOK
p pasmep H https://m.eds00.ru/5df8baf1
JBUKYIIEHCS YaCTHIIBI
102 KopnyckynspHo-BOJIHOBOM ayaiu3m bubmmorexa [JOK
PTyCKy A Y https://m.edsoo.ru/8ccab62a
bu6nmorexa LIOK
103
Jlupaxitus SISKTPOHOB Ha KpHCTaiIax https://m.edsoo.ru/30dbal8c
Crnenuduka u3MepeHU B MUKPOMUPE.
104 CoojH(()bmeHm Hel(j)n e eJIéHH(fCTepr bubmmorexa LIOK
. pe https://m.edso00.ru/65783dec
I'eitzenbepra
bubnunorexa LIOK
105 P
CUICHHE TPAPHICCKHX 33121 https://m.edso0.ru/e70195bd
N bubmuoreka [{OK
1 P
06 CHICHHE PACHCTHRIX 3a/1ad https://m.edsoo.ru/ee9b3182
107 KonrtponbHas padota no remam: "OCHOBBI bubmuoteka [IOK

CTO", "KoprmycKyJsspHO-BOJIHOBOM

https://m.edsoo.ru/c3de891a
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JTyanusm"

OnbITEI 1O HUCCICAOBAaHNIO CTPOCHUS aTOMaA.

bubnunoreka LIOK

108 [Tnanerapnas monens atroma Pezepdopaa https://m.edsoo.ru/312b750a
bubnunorexa LIOK
109 Hocryratet bopa https://m.edsoo.ru/404dfada
110 Buasl ciektpoB. CriekTp ypoBHE# 3HEpruu bubnmnoreka HOK
aToMa BOJIOpOJIa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJIEHHOE U3JTy4YEHUE bubnuoreka [IOK
CBETa https://m.eds00.ru/f945d85¢c
bubnunoreka LIOK
112 Jasep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa ['eiizen6epra-
113 I/I}B]aHeHKO. 3ap§ﬂ u MSSCOBOG qncns sapa. bubmorexa LIOK
https://m.edsoo.ru/34ada5de
N3oTonel. PaguoakTuBHOCTH
3aKoH paJiMoaKTUBHOTO pacnajaa. CBoicTBa
114 MOHU3UPYIOLIEro n3tyyeHus. Biusuue bubmmnoreka HOK
PagUOAKTUBHOCTU HA )KUBBIE OPTaHU3MBI. https://m.edsoo.ru/aab98bef
Jo3umerpus
DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
cuibl. [ledext maccsl sapa. SAnepHbie
115 peakiuu. SnepHsie peakTopsl. [IpoGnemMsl bubmmnoreka HOK
YIIPABIISIEMOTO TEPMOSAEPHOIO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTUYECKHE aCIEKTHI Pa3BUTHS
SIEPHOMN DHEPIEeTUKU
MeTopl perucTpaiuy u uccie0BaHus
116 JJIEMEHTapHbIX YacTull. OyHaaMeHTalIbHbIE bu6muoreka [JOK

B3aHMMOJCHCTBUS. BapI/IOHLI, MC30HBI U
JICTITOHEI. HpCI[CTaBHCHI/IC 0 CTaHI[apTHDfI

https://m.edsoo.ru/lac08a5b
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MOICIIN. KBapK'FHIOOHHaH MOZCIIb aIPOHOB

®dusuka 3a npeaenamu CtannapTHON
Mojenu. TéMHas matepust U TEMHast

bubnunorexa LIOK

117
sHeprusi. EquHCTBO (M3MYEeCcKOi KapTHHBI https://m.edso00.ru/c026fd37
MHpa
118 Oranel pa3BUTUS ACTPOHOMHUHU. 3HAYECHUE Bu6muoteka [JOK
aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTb 3aKOHOB (DU3UKHU JTS
119 0OBSICHEHUS IPUPOJIBI KOCMHYECKHIX bubnuorexa [IOK
00BEKTOB. MeTOIbI aCTPOHOMUYECKHIX https://m.eds00.ru/39c44028
HCCIICIOBAaHN
CoBpeMEeHHBIE ONITHYECKUE TEIECKOTIBI,
120 aJMOTEJIECKOITbI, BHEaTMOChepHas Bubmiorexa OK
P ’ P https://m.edsoo.ru/4877aale
ACTPOHOMHUS
121 Bun 3B€3anoro Heba. Co3Be3ausi, spkue bubmuoreka [JOK
3BE3/IbI, IIJIAHETHI, UX BUAMMOE JBIKECHUE https://m.edsoo.ru/aac588eb
Comnneunas cucrema. Comnnite. ConHeunas
122 aKTUBHOCTE. McTounuk >ueprun CojHIa u bubmorexa LOK
. ’ p https://m.edso0.ru/22748eb4
3BE3]
3BE3/16I, UX OCHOBHBIE XapaKTCPUCTHKHU.
123 Juarpamma "crieKTpaabHBIN KJIacc — bubmmorexa [JOK
P . ™ https://m.edso0.ru/42169944
CBETHMOCTD
124 3Be3/bI TIIABHOM ITOCIEI0BATENLHOCTH bubmorexa LHOK
A a https://m.edsoo.ru/b3cb766¢
BryTrpennee crpoeHue 3BE3I.
yip P bubmuoreka [{OK
125 CoBpeMeHHbIE TTPEICTABIICHUS O

MPOUCXOXKACHUH | 3BoJonnu CoJHIA U

https://m.edsoo.ru/d09da494
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3BE37. DTambl )KU3HHU 3BE3T

126 Mneunslii [1yts — nHama 'anaktuka. Tumnst Bu6muoteka [JOK
rajgakThk. YEpHbIE IBIPHI B Apax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Paciuupenne BeeneHHoi. BuGmorexa [IOK
127 3akon Xa06mna. Teopust Bonbmioro B3peiBa. https://m.edsoo.ru/3dbdfod?
PenukToBoe n3iyueHue
128 MacmrabHas cTpykTypa Beenennoii. bubnuoreka [IOK
Meraranaktuka https://m.edsoo.ru/ce234633
N bubnuorexa [{OK
129 Hepeménnsie nmpobieMbl acCTpOHOMUHT https://m.edsoo.ru/d37d9ffe
Ou3nyecKkuil MpakTUKyM IO TeMe
"UccaeqoBanre MarHUTHOI'O I10JIS
MIOCTOSIHHBIX MarHUTOB" UK
130 "HcciieqoBaHue CBOMCTB Bubmiorexa HOK
https://m.edsoo.ru/67361aef
dbeppomarnerukoB" nnu "MccnenoBanue
JCHCTBHS TIOCTOSTHHOTO MarHuTa Ha paMKy
¢ TokoM"
Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue cuiel AMiiepa" uiu
131 "N3yueHue 3aBUCUMOCTHU CHJIbI AMIiepa OT bubmuoteka [IOK
cuibl Toka" wim "OnpeneneHrne MarHuTHOM https://m.edsoo.ru/fcae91e9
WHIYKIINA Ha OCHOBE U3MEPCHHSI CHITBI
Ammnepa"
@u3NYECKUil NPAKTUKYM IO TEME
"UccnenoBanue ABJICHUS
132 AEKTPOMArHUTHOM MHIAYKIMH'" WK https://m.edsoo.ru/c36658da

"OnpeneneHye HHIYKIIMH BUXPEBOTO
MarHuTHOTO noJis"
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DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue siBJICHUS CAaMOUHyKIIMK"

bub6nmoreka [IOK

133 i "COopka MOJETH JIEKTPOMArHUTHOTO https://m.edsoo.ru/b8fb6391
reseparopa"

DU3NYECKUI TPAKTUKYM I10 TEME

134 "U3mepenue neproa CBOOOTHBIX bubnmnoreka HOK
KOJIeOaHUH HUTSHOTO U PYKUHHOTO https://m.eds00.ru/5d159d35
MasTHUKOB"

Ou3nyecKkuil MpakTUKyM IO TeMe BuGmiorexa LIOK

135 "[IpeoOpazoBanue SHEPTUU B IPY>KUHHOM https://m.edsoo.ru/a28026bd
MasgTHHUKE"

@uU3NYECKUN IPAKTUKYM 110 TEME
"HUccnenoBanue nepeMeHHOr0 TOKa yepe3

136 MOCIIEI0BATENBHO COCTUHEHHBIC Bbu6moteka [JOK
KOHJICHCATOP, KaTyIIKy ¥ pe3ucTop’ Win https://m.edsoo.ru/89dc2d90
"HccnenoBanue pabOThl HICTOYHUKOB CBETA
B LIENIU TIEPEMEHHOro TokKa"

137 DU3NYECKUN TPAKTUKYM I10 TEME bubmuoreka [IOK
"N3yuyeHne napameTpoB 3ByKOBOW BOJIHBI" https://m.edsoo.ru/b100661a
@uU3NYECKUN NPAKTUKYM 110 TEME

138 "U3mepenue nokasaresns npeioMIIeHus bubmuoreka [IOK
crexna" i "[lonydenne n3o0paxeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IIJIOCKOTO 3€pKajia U JIUH3bI"

Pu3nYeCKUil NPAKTUKYM IO TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO Bu6mrorexa LOK
139 paccTosHUS OT BelecTBa (Ha IpuMepe

KUAKUX JuH3)" win "M3mepenue
(OKYCHOTO PACCTOSIHUS PACCEUBAIOLINX

https://m.edsoo.ru/b879fb3f
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https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
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uH3"

140

@uU3NYECKUM IPAKTUKYM 110 TEME
"Habmonenue nudpakumm,
HHTep(hEpEHIINN U TIOJIIpU3aIiu cBeTa"

bubnunorexa LIOK
https://m.edsoo.ru/8b7ac737

141

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTull (1o goTorpadpusim
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
nose)"

bubnunoreka LIOK
https://m.edso00.ru/63756¢c47

142

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepenue nocrostuHoM 1lnanka Ha
ocHOBe uccienoBanus Gporordpdexra” umm
"HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA
Yyepe3 CBETOINO0/1 OT HanpsDKeHUs "

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

143

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3pekeHHOTO
aTOMapHOI'0 BOJOPOJa U U3MEpPEHUE
nocrostHHOM Punbepra"

bu6mmoteka IIOK
https://m.edsoo.ru/ec651eb8

144

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTUBHOTO (hOHA C
WCIIOJIB30BaHUEM JTI03UMETpa M
"N3yuenue nornouieHus: 6era-4acTur
antoMuHueM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3nYeCKUil NPAKTUKYM IO TEME
"HaOmroneHus 38€31H0T0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUH JJIs ONIPEAEIIEHUS TI0JI0KEHUS

but6mmorekxa [IOK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
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HeOeCHbIX 00BEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be311s CeBepHOro
MIOJIyIIApHs U sIpKUE 3BE3AbI" NN
"Habmronenus B teneckon JIyHsl, miaHer,
TYMaHHOCTEH U 3BE3HBIX CKOTUICHHM"

O06001IeHre ¥ cucTeMaTH3alus 3HAHUI.
Ponb pusuku u acTpoHOMUU B

bubmuoreka [IOK

146 9KOHOMHYECKOM, TEXHOJIOTHUISCKOM,
. N https://m.edsoo.ru/ad6ddeed

COIIMAIIEHOW M 3TUYECKOH chepax

JeSTEIILHOCTH YEJIOBEKa

O0600611eHre U cucTeMaTu3allns 3HaHUH.
147 Poab 1 mecTo Ppu3uku 1 aCTpOHOMHH B bubmorexa HOK

. . p https://m.edso0.ru/18f19f7c

COBPEMEHHOW HAay4YHOU KapTHHE MHUPa

O0600611eHre U cucTeMaTu3alns 3HaHUH.

Ponp ¢pusnueckoii Teopun B

OPMHUPOBAHUU TIPEJICTABICHUN O
148 gnls)ancKoﬁ Ka TEIHG MHUpa, MECTO bubmmorexa LIOK
. P pa, https://m.edsoo.ru/e7d400f4

(u3nyecKoil KapTUHBI MUpa B O0IIEM psiay

COBPEMEHHBIX €CTECTBCHHO-HAYIHBIX

MPEJICTABICHUN O IPUPOJIE
149 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubnuoreka [{OK

teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o011ieHre 1 cucTeMaTu3alys 3HaHuH 10 bubmuoreka [IOK

teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0menne 1 cucTeMaTH3alns 3HaAHUH 110 bubmuoreka [{OK

teme "JluHamuka" https://m.edsoo.ru/2dfbafc5
152 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmuoreka [{OK

teme "Craruka TBepAoro tena'

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



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
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O060011IeHrEe ¥ cucTeEMaTH3alus 3HaHUH 110

bu6nmoreka [IOK

153
Teme "3aKOHbI COXpaHEHUs B MeXaHuKe" https://m.edsoo.ru/32a4d1a0
O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110
154 teme "OCHOBBI MOJICKYJISIPHO- bubmorexa [IOK
. y" P https://m.edsoo.ru/ed440ca8
KHHETHYECKOW TEOPUHU
O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 10
155 teme "Tepmonunamuka. TemaoBbie bubmorexa [IOK
,I,) ' https://m.edso0.ru/c63f7c10
MaIlTUHbI
O06001IeHrEe U CUCTEMATU3aIMs 3HAHUH 110
156 Teme "ArperatHbie COCTOSIHUS BEIIECTBA bubmorexa [JOK
P : ' https://m.eds00.ru/1d36b5h1
@®a30BbIE IEPEXOBI
O00011IeHIE U CUCTEMATU3aIMsl 3HAHUN 110 bu6nmorexa LIOK
157 n n
TeMe "DIEeKTpUUYECKoe MoJie https://m.edsoo.ru/3bf0def9
158 O06o001IeHre U CUCTEMAaTH3alisl 3HAHUH 110 bubnuorexa [{OK
teMe "[1oCTOSHHBIN 2IEKTpUUECKUN TOK" https://m.edsoo.ru/71453ee6
159 O06o00menre 1 cucTeMaTH3alns 3HaHUH 110 bubmuoreka [{OK
Teme "Toku B pa3nu4HbIX cpenax” https://m.edsoo.ru/3d40077a
160 O06o001IeHre 1 cucTeMaTU3aIysa 3HaHUH 110 bubnuoreka [{OK
teme "MarauTtHoe nose" https://m.edsoo.ru/3b4c06ae
PesepBHbIil ypok. O600mIIeHHE 1
161 CI/ICTEM&TI/ISZPI/IH 3HAHUMU MO TeMeE bubmorexa [OK
" B " https://m.eds00.ru/053e2248
DNeKTpOMarHuTHAS WHIYKITHS
PesepBubiit ypok. O00011€HIE 1
162 CI/ICTEM&TI/ISZPI/ISI 3HAHUHU 10 TeMe bubmorexa HOK
; B . https://m.eds00.ru/d6310bfd
MexaHandeckue KoaeOaHust
163 PesepBubIil ypok. O600mmeHue 1 bubnmnorexa [JOK

cucreMaTrus3anuia 3HAHUM 110 TEME

https://m.edsoo.ru/5e2bb83d



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
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"DJIeKTpOMarHuTHHIE KoeOanus "

PesepBHelil ypok. O6o0mIeHHE 1

164 CHCTEMAaTH3aIHs 3HAHUH I10 TeEME 1 bubnunorexa LIOK
"MexaHu4YecKHe U AIEKTPOMAarHUTHBIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"
165 PezepBHblit ypok. O0001meHue u 1 Bu6muoteka [JOK
cucreMaru3anus 3HaHuu mo teme "Onruka" https://m.edsoo.ru/52ad1603
PesepsHElil ypok. O000IIEHNE U
P 7P EH " bubnnorexa [JOK
166 cucremMaru3anusg 3Hanuil 1o teme "OCHOBBI 1
https://m.edsoo.ru/5beclc65
CTO"
PesepsHElil ypok. O000IIEHNE U
167 CI/ICTI;)MaTI/ISZI_II)I/IH 3HaHPII>I'IH 10 TEME 1 Bubmiorexa OK
" . " https://m.edso0.ru/f7c59d38
KopnyckymnsipHO-BOTHOBOH Ayanu3m
PesepBusblil ypok. O6001IIEHIE 1
168 CHCTEM&THSZLI:HH 3HaHuii o teMe "dusuka 1 bubmorexa LOK
" https://m.eds00.ru/1f511654
aroma
Pesepsusblil ypok. O000IIIEHNE 1
169 CI/ICTEMaTI/I?;ZII;)I/ISI 3HaHui 1o TeMe "dusuka 1 bubmiorexa LIOK
" https://m.eds00.ru/905¢5ce0
aTOMHOTO $I/Ipa ¥ SJIEMEHTAPHBIX YACTHI]
Pesepsusblil ypok. O000IIIEHNE 1
170 CI/ICTEM&TPIBZPI/ISI 3HaHI/II;IH 10 TEME 1 Bubmiorexa OK
" 3 " https://m.edsoo.ru/2bffb94c
DneMeHTHI acTPOPHU3UKH
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 170



https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®uszuka. 10 k. YrmyOnenusiid ypoBens : yueOHuk / B. A. KacbaHos.

» ®uszuka. 11 k. YrmyOnenusiii ypoBens : yueOHuk / B. A. KacbsaHos.

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

* Meronuueckoe nocobue k yueonuky B.A. KacbsanoBa, ®usnka, 10 kiacc, yrinyOneHHBbIH
ypoBens / V1.I.BnacoBa, B.A. KacesiHOB.
* Meronuueckoe nocobue k yueonuky B.A. KacesnoBa, ®usuka, 11 kiacc, yrimyOneHHbIN

ypoBens / V1.I.BnacoBa, B.A. KacbsiHOB.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

* bubmoreka [{OK https://m.edsoo.ru

* Poccuiickas anekrponHas mkosa https://www.resh.edu.ru/

» Gusuka 10 xace, Ypoxku o yuedHomy npeametry «dusukay, DI'AOY AT10 «Axkanemus
Munnpocsenienus Poccun»

» Gusuka 11 knacc, Ypoku o yuedHomy npeametry «dusukay, DI'AOY AI10 «Axkanemus

Munnpocsenienus Poccun»


https://m.edsoo.ru/

