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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1no gu3uke Ha ypOBHE CpeAHEro oOIiero oopasoBaHus pa3paboTaHa
Ha OCHOBE TMOJOXEHUA U TpeOOBaHMI K pe3ylbTaTaM OCBOEHUS OCHOBHOM
oOpazoBaTenbHO nporpammel, npeacTaBieHHbIXx B GI'OC COO, a Takxke ¢ ydy€Ttom
denepanbHOil paboueil mnporpammbl BocnuTaHus U KoHuenuuu mnpenoaaBaHus
yueOHoro mnpeamera «®usuka» B 00pa3oBaTeNbHBIX oOpraHuzaiusax Poccuiickoi
denepanuu, pean3yolUX OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

[Iporpamma 1o ¢u3uke ompenensier 00s3aTeNbHOE MPEAMETHOE COJEpKaHUe,
YCTaHABIIMBAET PEKOMEHIYEMYIO IIOCJIEIOBATEIBHOCTh HM3YYEHUS TEM U Pa3leioB
y4eOHOro npeaMeTa ¢ y4éToOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU
yuyeOHOro mpolecca, BO3pacTHBIX OcoOeHHOcTel oOyuarmuxcsa. [Iporpamma mo
¢usuke naét mpencTaBIEHUE O IeNX, COAEep’KaHWHU, OOIIell cTpareruu OoOydeHus,
BOCIHUTAHUS U Pa3BUTHSA O0YyYAIOMIMXCS CpPeCcTBaMH yueOHOTo npeamera «Pusnkay Ha
yriay0iaEéHHOM YpOBHE.

N3yuyenue kypca Qu3uku yriayOJaE€HHOTO YpOBHsSI MO3BOJISIET peain3oBaTh 3a7auu
npodeccuoHaIbHOM OpUEHTAIlMHU, HAlPaBJICHO Ha CO3/[aHHE YCIOBUH ISl IPOSBIICHUS
CBOMX HWHTEJUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM OO0YydaromuMmcs,
KOTOpbIE ~ HEOOXOAMMBI Uil  HPOAOJKEHHMs o0Opa3oBaHMs B OpraHM3alUsaX
NpoeCCUOHANBHOIO  O0pa30BaHMS MO  Pa3IWYHBIM  (PUBUKO-TEXHUYECKUM U
MHXCHEPHBIM CIELUAIBHOCTSM.

B nporpamme mno ¢usuke omnpenensrorcs MIaHUPYEMblE pe3ysIbTaThl OCBOEHHUS
Kypca (U3MKH Ha YpPOBHE CpexHero oomero oOpa3oBaHMs: JIMYHOCTHBIE,
MeTanpeIMETHBIE, IIPEIMETHBIE (Ha  yrmyOnéHHOM YPOBHE). HayuHo-
METOJOJIOTHYECKONH OCHOBOM  JJii  pa3pabOTKM  TpeOOBaHWUW K  JIMYHOCTHBIM,
METaNpeAMETHBIM U MIPEIMETHBIM pe3yJibTaTaM 00y4yaroUIuXcsl, OCBOUBIIUX [IPOrPaMMy
no ¢u3MKe Ha YypOBHE cpeaHero obmiero obOpa3oBaHUs Ha YriIyOJEHHOM YpOBHE,
ABJISIETCS CUCTEMHO - IEATEIIbHOCTHBIN ITOJAXO.

[Tporpamma no usmke BKIHOYAET:

IUTAHUPYEMbIE PE3yJbTaThl OCBOCHMs Kypca (U3MKHU Ha yriIyOJIEHHOM ypOBHE, B
TOM YHCJIE IPEIMETHBIE PE3yJIbTaThI 110 roJaM OOy4eHHS;

coaepkanue yueOHoro npeamera «dusnkay» 1no rogam o0yyeHus.

[Iporpamma 1o @Qu3MKe UMEET MNPUMEPHBIA XapakTep U MOXKET ObITh
MCIOJIb30BaHa YUUTENAMU (PU3UKH JIJIsI COCTABJICHUS CBOMX Pab0OUUX MPOTrpamMM.

IIporpamma mo (u3HKE HE CKOBBIBAE€T TBOPYECKYH) HWHHUIMATHBY Y4YUTEIEH WU
IIPEAOCTABISET BO3MOKHOCTH JUISl PEAIH3ALUN PA3JIMYHBIX METOANYECKUX MTOAXOO0B K
NPENOJaBaHUI0 (U3MKM Ha YINIYOJIEHHOM YpOBHE IIPpM YCJIOBHUM COXPaHECHUS
00s3aTeIbHON YaCTH COAEP/KaHUs Kypca.

®du3rka Kak Hayka 0 HamOoJiee OOIIMX 3aKOHAX MPUPOJbI, BBICTYNAsl B Ka4yeCTBE
y4eOHOro mnpeaMera B IIKOJIE, BHOCUT CYIECTBEHHBINM BKJaJ B CUCTEMY 3HAHHMHA 00



okpyxaromeM wmupe. IlkonbHbI Kypc GU3UKM — CHUCTEMOOOpa3yromui s
€CTECTBEHHOHAYYHBIX y4€OHBIX MPEIMETOB, MOCKOJIbKY (PM3MYECKUE 3aKOHBI JIEXKAT B
OCHOBE IIPOLIECCOB U SABJICHUM, W3y4YaeMbIX XUMHUEH, Ouonoruer, (U3NUECKOM
reorpagueil u actpoHoMuel. Vcnonap30BaHME W AKTUBHOE NMPUMEHEHUE (PU3NYECKUX
3HAHMM OMNpEeNeanIo Xapakrep M OypHOE pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTHM B
cdepe PHepreTUky, TpaHCIopTa, OCBOEHUS KOCMOCA, MOJIYYEHHUS] HOBBIX MaTE€pHaJIOB C
3a/laHHbIMU cBOMcTBaMHU. M3ydenue (Gpu3MKu BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE
€CTEeCTBEHHOHAYyYHON KapTHHBI Mupa oOyuarolerocs, B (OpMHUpPOBAHUE YMEHHM
MPUMEHSATh HAyYHbII METOJ O3HAHUSA NP BHIMOJHEHUU UMU YUYE€OHBIX UCCIIET0BAHUM.

B ocHOBY kypca ¢pu3uku Ha ypoBHE CpeHEro 00I1Iero 00pa3oBaHUs MOJ0XKEH Pl
UJEN, KOTOPbIE MOYKHO PACCMAaTPUBATh KaK IPUHLMUIIBI €r0 MOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJEPKHUT MaTepuald M3 BCEX pas3lesioB (U3MKH, BKIIOYAET Kak
BOMPOCHI KJIIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoea cenepanuzayuu. B cooTBeTcTBUM C HeWl Marepuanl Kypca (U3HKA
00BeIMHEH BOKPYT (Qu3nyuecKux Teopuil. Beaymum B Kypce sBiseTcs GopMUpOBaHUE
IPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BELIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peanuzanus TMPEIONaraeT HUCIOIb30BAHUE
T'YMaHUTApHOTO MOTEHIMaa (U3NUECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTUSA DUBHKHU
C pa3BUTHEM OOIIECTBA, a TaKKe C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
HKOJIOTHYECKUMU TTpoOIeMamMu.

Hoea npuknaonon nanpaenennocmu. Kypc ¢usuku yriayOiaéHHOro YpOBHS
IOPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKMX M TEXHOJOTHMYECKHX
MIPWIOKEHUW U3YYECHHBIX TEOPUM M 3aKOHOB. [Ipu 3TOM paccmaTpuBarOTCsS Ha YpOBHE
o0IIUX MPEACTABICHUN U COBPEMEHHBIE TEXHUYECKHE YCTPONCTBA, U TEXHOJIOTHH.

Hoea rkonozuzayuu  peanusyercss TMOCPEACTBOM  BBEICHUS  DJIIEMEHTOB
CoJlepKaHMsl, TOCBSIIEHHBIX HSKOJIOTMYECKUM IPOoOJIIeMaM COBPEMEHHOCTH, KOTOPHIE
CBS3aHBl C pPa3BUTHEM TEXHUKHM U TEXHOJOTHH, a Takke OOCYXKICHHs NpodiieM
palMOHAIBHOTO IPUPOIOTIOIB30BAHMS U SKOJIOTMUECKOi 0€30MacHOCTH.

OcBoeHue cofep aHus MporpaMMbl M0 (U3MKE JOHKHO OBITh MOCTPOEHO Ha
NPUHLUIIAX CHUCTEMHO-AESATENIbHOCTHOrO monaxoxa. [lns ¢usuku peanmmzanus 3THUX
NPUHLUIIOB Oa3upyeTcsi Ha MCIOIb30BAHUM CAMOCTOSATEIBHOIO SKCIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYIoMIEro akTopa yaeOHoro mporiecca. s yriayOonéHHOTo ypoOBHS —
9TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHYECKOIO0 JOKCIEPUMEHTA, BKIKOYAIOIIETO
(GpoHTaNbHBIE YYEHUUYECKUE OMBITHI MPU MU3yUYE€HUH HOBOTO MaTepuania, JabopaTopHbIE
paboTel W paboThl mpakTHUKyma. [Ipm 3TOM BO3MOXXKHBI JABa croco0a peanu3alnuu
¢dusnyueckoro nmpakTruKkyma. B mepBom ciydae mpakTUKyM MpOBOAUTCS OO0 B KoHIE 10
u 11 knaccoB, 1100 MOCJE MEPBOro U BTOPOTO MOJYTOJIUNA B KaXKJAOM U3 3THX KIACCOB.
Bropoii criocod — 310 uHTErpanus padboTt NpakTUKyMa B CUCTEMY JIa0OPaTOPHBIX padoT,
KOTOpbIE MPOBOASATCA B IMpolecce n3yueHus paszzaena (remsl). [lpu s3TroM noa padotamu



MPaKTUKyMa MOHMMAETCS] CAMOCTOSITEIBHOE HCCJEA0BAHHE, KOTOPOE MPOBOIUTCS IO
PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUIa 0€3 MOIIaroBoi HHCTPYKIIUH.

B nporpammMe no ¢gusuke cucteMa Y4eHHYECKOTO IKCIIEPUMEHTA, JJaOOpaTOPHBIX
paboT W MpakTUKyMa MNpeJCTaBiIeHa €AUHBIM MepeyHeM. BbIOOp TeMaTUKH IJs 3THUX
BUJIOB  YYEHHYECKMX MPAKTUYECKUX  pabOT  OCYUIECTBISIETCS  y4aCTHUKaAMU
00pa3oBaTeIbHOrO Mpolecca UCXOs U3 OCOOCHHOCTEH MOYPOYHOro IJIAHUPOBAHMS U
ocHallleHus kabunera ¢usuku. [lpu 3ToM obecrneunBaeTcs oBlIaeHUE 00yUaIOUUMUCS
YMEHUSIMHU TPOBOJIUTH MPsIMbIE U KOCBEHHBIE U3MEPEHUSI, UCCIICIOBAHNS 3aBUCHM OCTEH
(u3MUECKUX BETUYUH U MIOCTAHOBKY OMBITOB MO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yAeNseTcsl pelIeHUI0 pacYETHBIX U KaueCTBEHHBIX 3a/1ay. [lpu
ATOM JJIs pacYETHBIX 3aJlay MPUOPUTETOM SIBJISIOTCA 33Ja4M C SIBHO 33/IaHHOW U HESIBHO
3aJlaHHON (PU3MYECKON MOJEINbIO, MO3BOJIAIONIME NPUMEHSITh HW3yUEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjielia Kypca, Tak U HHTETpUpPYs IPUMEHEHUE 3HaHUM
U3 pasHbIX pa3zfenoB. s KauecTBEHHBIX 3a]ay MPUOPUTETOM SIBISIOTCSA 3aJaHHs Ha
0oOBsICHEeHHE/TIpE/ICKa3aHue TNPOTEKaHUsT (U3MYECKUX SBJICHUA W TPOIECCOB B
OKpYXalolenl >KU3HU, TpeOyrolue BbiOOpa (U3MUECKOW MOJENU MJisi CHUTyaluu
PAKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusmu OGPI'OC COO k MarepuaibHO-TEXHUYECKOMY
oOecrieyeHuIo y4eOHOro rmnpoiecca Kypc (PU3MKH YriiyOJIEHHOrO YPOBHSI Ha YpOBHE
cpenHero o6mero oOpa3oBaHMsI [JOJDKEH H3ydaTbCsd B YCIOBHUAX IPEAMETHOTO
kabunera. B kabuHeTre ¢U3MKM JODKHO OBITh HEOOXOAMMOE JabopaTOpHOE
o0opyl0oBaHUE JI BBIIIOJIHEHUS YKa3aHHBIX B Iporpamme Mo (pU3MKe y4eHHYECKHUX
OIBITOB, JJAOOPATOPHBIX pabOT W pabOT MpakTHKyMma, a TakkKe JAEMOHCTPALMOHHOE
obopytoBaHUE.

JleMOHCTpalmoHHOe 000py10BaHUE (GOPMUPYETCS B COOTBETCTBUM C MPUHIIUIIOM
MUHUMAJIBHOM JOCTaTOYHOCTH M OO0ECIEeYUBACT IOCTAHOBKY IEPEUYHCIEHHBIX B
nporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMi il HCCIEIOBAaHUS H3y4aeMbIX
SBJICHUI U MPOLIECCOB, SIMIUPUUYECKUX U (PYHTAMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX
MIPUMEHECHUM.

JlabopatopHoe oOOpymOBaHHWE I YYCHHUECKHX MPAKTHUUYECKHX padoT
GopmupyeTcst B BUie TeMaTUUECKUX KOMIIJIEKTOB U 00€CIIEUYUBAETCS B pacyéTe OJTHOTO
KOMIUIEKTa Ha JIByX oOOyvarommxcs. TemaTHuecKkue KOMIUIEKTHI JIabopaTOPHOIo
0o0Opy/lOBaHUSI JIOJDKHBI OBITh TOCTPOCHBI HAa KOMIUIEKCHOM HCIOJIBb30BaHUU
aHAJIOTOBBIX U IU(POBBIX MPHOOPOB, @ TAKIKE KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM
B BUJI€ IM(PPOBBIX JIaOOpaTOPHil.

OCHOBHBIMH LIETISIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

GopmMupoBaHuEe MHTEpECa M CTPEMIICHUS OOyYaIOUIUXCS K HAyYHOMY H3YUYCHHIO
MIPUPOJIbI, PA3BUTHE X UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TIPEACTABICHUA O HAy4YHOM METOJe TMO3HaHusiA Hu (opMHupoBaHUE
HCCJIEIOBATEILCKOTO OTHOLIEHUS K OKPY/KAIOIINM SBJICHUSIM;



dbopMupoBaHUE HAYYHOIO MHPOBO33PEHUS KaK pe3yJibTaTa H3yYEHHUs] OCHOB
CTPOCHHMS MaTepuu U PyHIaMEHTaTbHBIX 3aKOHOB (PU3UKY;

dbopmupoBaHue yMEHHN OOBSCHSATH SIBICHUSI C HCMOJIb30BaHUEM (PU3UUECKUX
3HAaHUMW U HAyYHBIX JJOKA3aTEIbCTB;

dbopMupoBaHue TMpeACTaBICHUN O poidu GU3UKA IS Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cepax Oyaymed npodeccruoHaIbHOM
NEeSATeNIbHOCTH, CBA3aHHBIX C (PU3MKOM, MOATOTOBKA K JaJIbHEHIIEMY O0Oy4YEHHUIO B 3TOM
HaIpaBJICHUH.

Joctxenue 3TuUxX 1enel obOecrneunmBaeTcs pEIICHWEM CIEIYIONIMX 3a7ady B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro 0011ero 0opa3oBaHus:

npuoOpeTeHne CUCTEeMbl 3HAHMK 00 O0O0mMX (U3MIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSX, BKIIOYAS MEXAHUKY, MOJICKYJISIPHYIO (DU3HKY, DJIEKTPOIUHAMUKY,
KBaHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPODU3UKY;

dbopMupoBaHue YMEHHH MNPUMEHSATH TEOPETHUYECKHWE 3HAHMS JJIi OOBSICHEHUS
bu3MYecKuX SBICHUM B TPUPOJAE W IS TMPUHITHS TPAKTUUECKUX PEIICHHH B
TTOBCETHEBHOM JKU3HU;

OCBOCHHUE CIIOCOOOB peIIeHUs PA3IUYHBIX 3a7ay C SIBHO 33JIaHHOW (hU3WYECKOU
MOJIENIBIO, 3a/1a4, TI0JIPa3yMEBAIOIINX CAMOCTOSITENIbHOE cOo3/jaHue (PHU3UUECKON MOJIENH,
aJIeKBaTHOM yCIIOBUSIM 3a/1aud, B TOM UKCJIE 33]]a4 MHKEHEPHOTO XapaKTepa;

NOHUMaHHe (U3NUYECKHX OCHOB M MPHUHIIMIIOB JIEUCTBUSI TEXHUYECKUX YCTPONCTB
U TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO CPEAY;

OBJIaJICHUE METOJaMH  CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBEICHUS
(Gu3MUeCcKrX IKCIMEPUMEHTOB, aHAM3a W WHTEpIpeTanuu UHGOPMAIH, ONpeneIeHuUs
JIOCTOBEPHOCTH TMOTYYEHHOTO Pe3yJIbTaTa;

CO3JAaHHME YCJIOBHM JUISI Pa3BUTHUA YMEHUH IPOCKTHO-UCCIENOBATEIBCKOM,
TBOPYECKOM JEITEIbHOCTH;

pa3BuTHE HHTEpeca K cdepaM mpodeccHOHATBHOU IESTEIBHOCTH, CBSI3AHHOW C
(bU3HUKOIA.

B cootBetrcTBum ¢ TpeboBanusiMu GI'OC COO yriyOnéHHBIA ypOBEHb W3YUYEHUS
yaeOHoro npeamera «Pu3nka» Ha YpOBHE CpeIHEro o0Iero oopa3oBaHus BHIOUpaeTCs
OOy4YaromMMHCS, TJIAHUPYIOIMKUMH MPOJIODKEHHEe O0pa30BaHUS MO CIEIHATBHOCTIM
(M3UKO-TEXHUIECKOTO TPOdHIIS.

Ha wusyuenue ¢usuku (yriyOn€HHBIM ypOBEHb) Ha YPOBHE CpPEIHETrO OOIEro
oOpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 wacoB (5 wacoB B Henemnio), B 11
kiacce — 170 gacoB (5 4acoB B HENEIIO).

[Ipennmaraemerii B mporpamMme 1o (uU3MKEe mepedeHb J1abopaTOpHBIX U
MPAKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENIb JEIaeT BHIOOD
MpOBEACHUSA JA0OpaTOpPHBIX PabOT W  ONBITOB C YYETOM  HMHAMBUIYaIbHBIX
0COOEHHOCTEN 00yUYaroIINXCs.



COIEPKXAHUE OBYYEHUA

10 KUIIACC

Pazgen 1. Hay4yHblii MeTOA MO3HAHUSA NPUPO/BI.

®uznka — (yHIZaMEeHTalbHas Hayka o npupoae. HayuHwlli MeTon Mo3HaHUA U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIIepUMEHT U TeopHs B TIpoliecce TMO3HaHUS Mpupojabl. Habmionenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MUECKUX BEJIUYMH (AHAJIOTOBbIE U IU(pPOBHIE
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATUNKOBBIE CUCTEMBI).

[TorpemHoctu u3mMepeHuit Pu3nUecKux BeIUYuH (a0COJIFOTHAS U OTHOCUTEIIbHAS ).

MopaenupoBanue (QU3NUECKUX SBJICHHH U TMPOIECCOB (MaTepuaidbHas TOYKa,
a0COJIFOTHO TBEPAOE TEJO, HAcaTbHAS KUJKOCTh, UACATbHBIN Ta3, TOUCYHBIM 3apsn).
I'mnote3a. ®u3nveckuii 3aKOH, TPaHUIIbI €ro MPUMEHUMOCTH. DuU3ndeckas Teopus.

Ponw 1 mecto pusuku B GopMUpPOBAHUM COBPEMEHHON HAyYHOW KapTUHBI MHUPA, B
MPAKTUYECKOUN AEATEIBbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomolt, PAKMUKYM.

N3mepenune cuibl TOKa M HANPSOKEHUS B IIEMU MOCTOSIHHOTO TOKA IMPH MOMOIIH
AQHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBukeHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOTO  JBUYKEHHS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKHU.

Pannyc-BekTop MaTepuaibHON TOYKH, €r0 MPOEKIIMU Ha OCH CUCTEMbI KOOPJIUHAT.
Tpaekropus.

[lepemenienne, CKOpOCTh (CpemHsii CKOpPOCTb, MIHOBEHHasi CKOpPOCTb) H
YCKOPEHUE MAaTepUaJbHOM TOYKHA, HMX MPOECKIMWH HA OCH CHUCTEMBI KOOPAUHAT.
CnoxeHue nepeMeIieHnil U CI0KEHHE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPAMOJIMHENMHOE [BHXKEHHE. 3aBUCUMOCTD
KOOPJAWHAT, CKOPOCTH, YCKOPEHHS W IMYyTH MaTEpPUAIbHOM TOYKM OT BPEMEHU U HX
rpaduxmu.

CBoOomHoe TajeHWe. YCKOpEHHE CBOOOJHOro TajgeHus. JIBWKeHHe Tena,
OpOIIEHHOTO0 TOJ YIJIOM K TOPH30HTY. 3aBHCHMOCTh KOOPAHMHAT, CKOPOCTH W
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.

KpuBosnmHeitHoe nBwxeHue. J[BUKEHHME MaTepHaIbHOM TOYKH IO OKPY>KHOCTH.
VYrioBas u nuHeHas ckopocTk. [lepron u yactora odbpatienus. [leHTpocTpemMuTenbHoe
(HOpMalnbHOE), KacaTeslbHOE (TaHMeHIMAIBHOE) U IMOJHOE YCKOPEHHE MaTepHalbHOMN
TOYKHU.

TexHuueckue yCTpoNCTBAa U TEXHOJIOTHUECKUE MPOLECCHI: CIIUOMETP, JBUKECHHE
CHapsJI0B, LIEMHbIE, IECTepEHYAThIC U PEMEHHBIC Mepe/iaun, CKOPOCTHBIC JIU(THI.



Jemoncmpayuu.

Mogens cuCTEMBl OTCYETA, WJUIIOCTPALIMA KUHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHUS.

CrniocoObl uccieoBaHus JBUKEHU.

NnnrocTpanus npeaeapHoro nepexoaa u M3MEpEeHue MTrHOBEHHOW CKOPOCTH.

[IpeobOpazoBaHue IBMKEHUM C UCTIOIB30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmionenue paBukeHUs Teina, OpOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.

Hanpagnenne ckopocT npu ABUKEHUHU 1O OKPYKHOCTH.

[IpeobpazoBaHue YriIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHME MyTeH, TPACKTOPUNA, CKOPOCTEW IBMXKEHUS OJHOTO M TOrO K€ Teja B
Pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuii sxcnepumenm, nabopamopnsie padoomot, PAKMUKYM.

N3ydyeHne HEpaBHOMEPHOTO JBMXKECHUSA C LEJIbIO ONPEACICHUS] MIHOBEHHOMU
CKOPOCTH.

HccnenoBanne 3aBUCUMOCTH ITYTH OT BPEMEHU MIPU PABHOYCKOPEHHOM JIBUKECHUHU.

N3yuenne nBukeHUs Teyia, OPOIIEHHOTO TOpU30HTANBHO. [IpoBepka ruUmoTessl o
OpsSIMOM TTPOMOPIIMOHATIBHOM 3aBUCUMOCTU MEXKIY JaJbHOCTBHIO TMOJIETA U HAYaJIbHOU
CKOPOCTBIO Tea.

N3ydeHne nBUKEHUS TeJla M0 OKPY>KHOCTH C IOCTOSTHHOM MO MOJYJIFO CKOPOCTBIO.

Tema 2. /lunamuxa.

IlepBbiii 3akoH Herorona. HWHepumanbHbie cucTeMbl oTcu€ta. [IpuHIun
oTHocuTelbHOCTH ['anunesa. HeuHepuuanbHble cHUCTEMBI OTCUYETa (ONpPEACIICHHUE,
IpUMEPHI).

Macca tena. Cuna. [lpuHumn cynepno3uimu cui.

Bropoit 3akon HeroTOHA 1151 MaTEpUAIIBHOU TOYKH.

Tperuit 3akoH HproTOHA 1Is1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHOW W WHEPTHOMU
MACCBI.

Cuna TsokecTd. 3aBUCUMOCTH YCKOPEHHsI CBOOOJIHOTO MAaJeHUs OT BBICOTHI HAJl
MOBEPXHOCTHIO TUTAHETHI U OT Teorpaduueckoil mMupoThl. JBMKeHHE HEOSCHBIX TEN H
ux cnyTHUKOB. 3akoHbl Kemepa. IlepBasi kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe TpeHue. Cuia TPEHHUS CKOJIBKEHHSI M CUJia TPEHHS MOKOSI.
Koadhdumment tpenns. Cuna CONPOTUBICHUS TIPHU JIBIKCHHUH Tella B KUJIKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHHSI.

Hasnenue. ['mapocraruueckoe aapienue. Cuna Apxumena.

TexHuuecknue yCTpPOMCTBA W TEXHOJOTHMYECKHE IPOLECCHI: IMOAIIUITHUKM,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.



HaGntonenue nBM>KeHUST Ted B WHEPUUATIBHBIX U HEMHEPIHAIBHBIX CHCTEMax
OTCYETA.

IIprHIUII OTHOCUTEIBHOCTH.

Kauenne nByx HMIMHAPOB WIM MIAPOB PA3HOM MACCHI C OJIMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPLIMAJIbHON CUCTEMBI OTCUETA.

CpaBHeHME PaBHOACHCTBYIOIIECH MPUIIOKEHHBIX K TENy CHJI C MPOU3BEICHUEM
MAcCCBhI Te€Jla Ha €r0 YCKOPEHUE B MHEPLUAJIbHOW CUCTEME OTCYETA.

PaBeHCTBO cWJl, BO3HUKAIOUIMX B PE3YJIHTATE B3aUMOJICUCTBUS TEI.

N3mepenne Macce no B3auMOIEHUCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

[leHTpoOEKHBIE MEXAaHU3MBI.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUSI U CKOJIbKECHMUSL.

Yuenuueckuii sxcnepumenm, nabopamopnsie padoomot, PAKMUKYM.

N3mepenne paBHOACHCTBYIOIICH CHUJI TMPH JBIKCHHH Opycka IO HAKIOHHOM
MJIOCKOCTH.

UccnenoBanne 3aBUCHMOCTH CHUJI YNPYrOCTH, BO3HUKAIONIUX B MPYXKUHE U
pe3HOBOM 00pasiie, OT ux AedopMaIium.

N3ydyeHnne JIBMKEHHUS CUCTEMBI TeEJl, CBSI3aHHBIX HUTHIO, TMEPEKUHYTOW yepes
NErKuii OJIOK.

N3mepenne koddduiimeHTa TpeHHWs TO BEJIMYMHE YIJIOBOro Kol duimeHnrta
3aBucuMOocTH Frp(N). .

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. IlocTymarensHoe U BpamiaTelibHOE JBUXKEHUE
TBEPAOTO Tena. MOMEHT CHIIbI OTHOCUTENIBHO OcU BpauieHus. [1neyo cuibl. CrnoxxeHue
CWJI, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPIOTO TENA.

YcroitunBoe, HeyCTOHYMBOE, 0€3pa3IMUHOE PABHOBECHE.

TexHuueckue yCTPOWCTBA M TEXHOJOTHMYECKHE IPOLECCHI:  KPOHILITEHH,
CTPOUTENBHBIN KPaH, pEIIETUATHIE KOHCTPYKLUH.

JHemoncmpayuu.

VYcoBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padbomul, npAKMUKyMm.

HccnenoBanne yciioBui paBHOBECHS TBEPAOTO TEJa, UMEIOIIETO OCh BPALLICHHUS. .

N3ydenne ycTOWUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPHL.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMmnynsCc marepuaibHOM TOYKHM, CUCTEMBbl MaTepUalibHBIX TOueK. LleHTp macc
CHUCTEMBbI MAaTepHAIBHBIX TOUEK. TeopeMa 0 IBMKEHUU LIEHTPA MaccC.

NMnynbc CHIIBI 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHECHUS UMITYJIbCA.



PeakTuBHOE nBUKEHUE.

MoMeHT uMmnynbca MaTepualbHOM TOYKHU. IlpencraBineHne o0 COXpaHEeHUU
MOMEHTa UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PaGora cunsl Ha MajgoM W Ha KOHEYHOM mepeMelleHuu. ['paduyeckoe
MpecTaBlIeHue pabOThl CUIIBI.

MOIIHOCTBb CUJIBI.

Kunernueckast sHepruss wmatepuanbHOM Touku. Teopema 00 UW3MEHEHUHU
KUHETUYECKOU DHEPIUU MaTepUaAIbHON TOYKHU.

[ToreHmanbHble YW HENOTCHIMAJbHbIE CWibl. [loTeHUMaNIbHAS  SHEPTUS.
[ToTenuuanbHass sHeprus ynpyro jaehopmMupoBaHHON mnpyxkuHbl. [loTeHnmanbHas
SHEprus Tejaa B OJHOPOJHOM IpaBUTALMOHHOM Tmoisie. IloTeHnmanpHas 3Heprus Tena B
IPaBUTAIIMOHHOM I10JI€ OJHOPOIHOTO IIapa (BHYTpH U BHE 11apa). Bropas kocmuueckas
CKOpOCTb. TpeThsi KOcCMHUECKasi CKOPOCTb.

CBs3b pabOTHl HEMOTEHIMAIBHBIX CHJI ¢ MU3MEHEHHEM MEXaHUYECKOW SHEpPruu
CUCTEMBI TeJ. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHymu s WACANBHOM JKUJAKOCTH KAaK CJEJICTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOW YHEPTUH.

TexHuueckue yCTpPOMCTBA M TEXHOJOTHMYECKHE TMPOLECChl: JBUXEHUE Paker,
BOJIOMET, KONEP, MPYKUHHBIN MTUCTOJIET, TUPOCKOT, (PUTYPHOE KaTaHHE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BMKEHUE.

N3mepenne MOIHOCTH CHJIBI.

W3meHeHne sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3aumubie TipeBpallleHUs KHUHETUYECKOM W TMOTCHIMAJIbHOM DHHEPruM IpH
JNEUCTBUU HA TEJIO CUJIbI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Mpu cCBOOOTHOM IaJICHUU.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVICTBHM.

Onpenenenne pabOTBI CUIBI TPEHUS TMPU ABWKCHUU Tella M0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MouiekyasipHasi pU3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OcHOBHbIE TIOJIOXKEHUS MOJEKYIsipHO-KuHeTHYeckoi Teopun (MKT), ux onsiTHOE
obocHoBanme. Jluddysms. bpoyHOBCckoe nBWKEHHE. XapakKTep ABWKCHUS H
B3aHMOJICMCTBUSL YaCTHI] BellecTBAa. MOJenu CTPOEHUs ra3oB, KUJIKOCTEW M TBEPJIBIX
Te1 U OOBSCHEHUE CBOWCTB BEIIECTBA Ha OCHOBE 3TUX Mojened. Macca u pasmepsl
Mozekyn (atomoB). KonnuectBo BeniectBa. [loctosinHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl €€ wusMmepenud. Illkana
temneparyp Llenbcust.



Mopenps uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETHYECKON TEOPUH: YaCTHLBI ras3a
JIBHKYTCSI XaOTUYECKH U HE B3AMMOJIEUCTBYIOT IPYT C IPYTOM.

l'azoBeie  3akoHBl.  YpaBHeHue MenneneeBa—Knanelipona.  AOcCotOTHAS
Temrneparypa (mkana temnepatyp KenwpBuna). 3akon [lanpToHa. M3omporecchl B
UJI€abHOM T'a3€ C MOCTOSIHHBIM KOJMYECTBOM BelLIECTBa. | paduueckoe mpeacTaBlieHue
M30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

CBs3b MEXIY NABICHUEM U CPEIHEW KMHETUYECKOM DHEPrUEU MOCTYyNaTEIbHOIO
TEIUIOBOT'O JIBUYKEHUSI MOJIEKYJ UACAIbHOIO ra3a (OCHOBHOE YpaBHEHHE MOJEKYJISAPHO-
KMHETUYECKOW TEOPUU UEaTBHOIO rasa).

CBsi3b aOCOJIIOTHOM TeMIEpaTypbl TEPMOJWHAMHUYECKOW CHUCTEMBI CO CpeaHei
KMHETUYECKON SHEPTUEN NOCTYNATENBHOTO TEMJIOBOTO JBUKEHHS €€ YaCTHUL.

TexHuyeckre yCcTpOHWCTBA U TEXHOJOTUUYECKHUE MPOILIECChl: TEPMOMETP, OApOMETp,
NOJIyYEHUE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu ABUKEHNS YaCTUL] BELIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponnk ¢ 3anuchio peasbHOro OPOYHOBCKOT'O JIBUKEHUS.

Huddy3us xxuakocTe.

Mopnens onbita HTepHa.

[TpuTsirkeHne MOJIEKYI.

Mogenun KpucTajuIM4eCKUX PemETOK.

HaGmronenue u uccnegoBaHue U30MpoOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne  mpolecca  yCTAHOBIEHUS — TEIUIOBOTO  PAaBHOBECHS  IIPHU
TEIJIO00MEHE MEXIy TOpsIYei M X0JI0JHOW BOJIOH.

N3yueHne n30XOpHOTo Mpolecca.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckas (TJl) cucrtema. 3amaHve BHEIIHUX YCJIOBUW 1A
TEPMOJUHAMUYECKONW CHUCTEMBbl. BHemHue u BHyTpeHHHE mapamerpbl. [lapamerpsl
TEPMOJUHAMUYECKOW CUCTEMbl KAK CpPEIHUE 3HAYCHUS BEJIWYUH, OIKCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe  Hauwamo  TepMOAMHAMUKH. Camonpou3BoyibHasi  penakcamus
TEPMOJIUHAMUYECKOU CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mojenp uaeanbHOro ra3a B TEPMOJMHAMHMKE — CHCTEMA YPAaBHEHHU: ypaBHEHUE
MenaeneeBa—KianeiipoHa ¥ BBIPAXKEHUE 11 BHYTPEHHEHM OJHEPIrUM. Y CIOBUS
MIPUMEHUMOCTH 3TOW MOJEIN: HU3KAsI KOHUEHTPALMS YACTHUII, BBICOKME TEMIIEPATYPHI.
Bripaxkenue 111 BHyTPEHHEN Y3HEPTUU OJJHOATOMHOI'0 UI€AJIBHOTO rasa.

KBazucrarnueckue n HeCTaTUUECKHUE TIPOLIECCHI.

OneMeHTapHasi paboTta B TepMoauHaMuKke. Bbluucienue paboTbl 1o rpaduxy
npoiiecca Ha pPV-auarpamme.



Tennmonepenaua KaK croco0 W3MEHEHUS BHYTPEHHEN SHEpPruu
TEpMOJAMHAMUYECKON  cucTeMbl ~ 0e3  coBepiueHuss  pabotel.  KonBekius,
TEIUIONPOBOIHOCTh, U3IyUYCHHUE.

KomnuecTBo Tennorel. TenmnoéMKOCTh Tena. Y AenbHasd U MOJISIpHAs: TEMIIOEMKOCTH
BellecTBa. YpaBHeHue Maitepa. YaenbHas TeEIUIOTa CropaHus TOIUMBa. Pacyér
KOJIMYECTBA TEIUIOTHI ITpH Temtonepenaye. [londarue 06 aaguadbatHom mpouecce.

IlepBblii 3aK0H TepMoAMHAMUKU. BHyTpeHHAs 3Heprus. KonnuecTBo TEIIOTH U
paboTa Kak Mepbl U3MEHEHHSI BHYTPEHHEH SHEPTUU TEPMOANHAMUYECKON CUCTEMBI.

Bropoit 3ak0H TepMOIMHAMMKHU IJIi PABHOBECHBIX IPOLIECCOB: UEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE€ TEPMOAMHAMUYECKON CHUCTEMBbl MPOXOJIUT €IUHCTBEHHAas
aguabaTta. AOCOJIFOTHAsI TeMIIepaTypa.

Btopoii 3akoH TepMOAMHAMHUKHM i1 HEPABHOBECHBIX IPOIIECCOB: HEBO3MOXKHO
nepeaaTh TEIJIOTY OT Oojiee XOJOAHOro Teja K Oojiee HarpeTomMy 0€3 KOMIIEHCAIMH
(Knay3uyc). Heo6patumMocTh IPUPOHBIX MPOIIECCOB.

[TpuHUuMner necTBus TernoBbix mamuH. KIT/I.

Maxkcumanesroe 3Hauenne KIIJI. [ukm Kapno.

DKOJIOTUYECKHE AaCTHEKThl HCIOJb30BaHUS TEIUIOBBIX JABUrarenieil. TermioBoe
3arpsiI3HEHUE OKPYIKAIOILIEH CPEIbl.

TexHuueckue YCTPOMCTBA M TEXHOJOTMYECKUE TMPOLECCHI:  XOJIOJWIbHUK,
KOHAMIIMOHEP, JU3EIbHBIH U KapOIOpaTOpHBIA JBHUraTelld, TMapoBas TypOuHa,
NOJIyYEHUE CBEPXHU3KHX TEMIIEparyp, YTWINW3aUUs «TEIJIOBBIX» OTXOJO0B C
UCIIOJIb30BaHUEM TEIIOBOTO HAcoca, YTWIHM3alus OMOOPraHMYECKOro TOIUIMBA JJIf
BBIPA0OTKHU «TETUIOBOM» U ANEKTPOIHEPTUH.

JHemoncmpayuu.

N3menenne temnepatypbl Ipu aanabaTHYecKOM PacIIupEeHUN.

Bo3znymnoe orauso.

CpaBHEHUE yAENbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUH.

HccnenoBanue anuadbaTHOrO Ipoliecca.

KomrbrorepHble MOIENH TENIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenne yaenpHON TEIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BELIECTBA.

Tema 3. Acpecammnuvie cocmoanusn eeujecmea. Dazoevie nepexoonl.

[TapoobOpazoBanne u KoHAeHcarus. VcmapeHue m KumneHue. YenbHas TEIJIOTa
mapooOpa3oBaHMs.

Haceimennbie 1 HeHachIeHHBIE napbl. KauecTBeHHAast 3aBUCUMOCTD INIOTHOCTH U
JaBJICHUS HACHIICHHOTO Tlapa OT TeMIepaTyphl, MX HE3aBUCUMOCTH OT 00BEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPHI KUIICHUS OT JABJICHUS B )KUIKOCTH.

Bnaxxnocts Bo3gyxa. AOCOIIOTHASI U OTHOCUTENIbHAS BJIa’KHOCTb.



Tépnoe teno. Kpucramimueckue u amopduble Tena. AHM30TPONUS CBOMCTB
kpuctauioB. [lmaBneHne w Kpuctauiuszauus. YIelbHAas TEIUIOTa IUIABJICHUS.
CyOnumarnus.

Hedbopmanuu TBEpAOrO Tena. Pactskenue u cxkarue. Cnpur. Monayns HOwnra.
[Ipenen ynpyrux aedopmariuii.

TemoBoe pacmMpeHue >KUIKOCTEH M TBEPABIX Tel, OOBEMHOE M JHMHEHHOE
pacuiupeHue. AHrapMOHM3M TEIUIOBBIX KOJICOAHHMI YacTHUI[ BEIIECTBa KaK IMPUYUHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPruu B (Ha30BBIX EPEXOAAX.

VYpaBHeHHE TEMIIOBOTO OanaHca.

[ToBepxHnocTHOe HaTskeHue. KoaduimeHT MOBEPXHOCTHOTO  HATKCHHUS.
Kanunnspusle siBneHud. [laBieHue mOJ HMCKPUBIEHHOW MOBEPXHOCTHIO >KUIKOCTH.
®opmyJia Jlanmnaca.

TexHuyeckue yCTpPOWCTBA M TEXHOJIOTMYECKHUE MPOLIECCHI: KUJKUE KPUCTAJIBI,
COBpPEMEHHBIC MaTEpHUalbI.

Jemoncmpayuu.

TennoBoe pacuvpeHue.

CBolicTBa HACBIILIEHHBIX TTAPOB.

Kunenune. Kunenue npu noHM>XKEHHOM J1aBJICHUM.

N3mepenue cuibpl IOBEPXHOCTHOTO HATSIKEHUS.

OMNBITHI C MBUTBHBIMH TUIEHKAMH.

CmaunBaHue.

Kanumnsipasie sBieHusI.

Moienn HeHBIOTOHOBCKOM JKUJIKOCTH.

CrniocoObl u3MepeHus BIaXKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTATUIMYECKOTO BEILECTBA.

Bunpr nedopmarnmii.

Hab6mronenne mansix aedopMariuid.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3ydyeHnne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenne yaenbHON TETIOTHI TIABICHUS JIbJA.

N3mepenue aOCONMIOTHOM BIAXHOCTM BO3JyXa U OIIEHKAa Macchl MapoB B
IIOMEILICHUU.

N3mepenue moayns FOHra.

HccnenoBanne 3aBUCUMOCTH Je(OpMaliid pe3HHOBOTO 00pasia OT MPHI0KEHHON
K HEMY CHIJIBI.

Paznen 4. DinekTpoauHaMHUKaA.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3anuss Tel W €€ MpOsBICHUA. OJJNEKTpuueckud 3apsa. JlBa Buzaa
JJEKTPUYECKUX  3apAnoB. IIpoBOOHWKH, JHUAJIEKTPUKH W MOJYNPOBOJHUKHU.
DJIEMEHTAPHBIN JIEKTPUUECKUAN 3apsA]l. 3AKOH COXPAHEHHUS IEKTPUUYECKOT0 3apsiaa.



B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kynona.

Onekrpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUYECKUE 3apsiibl.

HanpsioxénHocts anekTpuyeckoro nods. [IpoOnsiid 3apsaa. JInauu HanpspkKEHHOCTH
ANEKTPUYECKOTO 10Js1. OTHOPOAHOE DIEKTPUUECKOE TIOJIE.

[loTeHUMaNBbHOCTh  ANEKTPOCTATUYECKOTO TMOJA. Pa3HOCTH NOTEHUMAIOB H
HanpspbkeHue. [loTeHnManbHas »HHEpPrus 3apAna B JJIEKTPOCTATUYECKOM  IIOJIE.
[loreHnman snekTpocTaTndeckoro mnois. CBA3b HANPSKEHHOCTH TOJII M PA3HOCTH
MOTEHLIMAJIOB  JJIi  3JIEKTPOCTAaTHYECKOro 1moyigs (Kak  OJHOPOJHOro, TakK H
HEOTHOPOIHOTO).

[IpuHIMD CyNEepNO3ULIUHU SIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMEpHO 3apspkeHHON cdepnl. [lone
PaBHOMEPHO 3apsOKEHHOro 1o oO0béMy mmiapa. Ilone paBHOMEpPHO 3apsKEHHOM
OeckOHeYHOM TuIocKOoCTU. KapTuHbl JHMHMIA HanpsHKEHHOCTHM ATUX TOJNEH U
SKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B BIIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPsI/IOB.

JIMPNEKTPUKU B 3JIEKTPOCTATUYECKOM Toisie. JMajmeKkTpuueckas NMpPOHULAEMOCTb
BEILECTBA.

Konnencatop. OneKTpOEMKOCTh KOHJEHCATOpA. IJIEKTPOEMKOCTh ILJIOCKOIO
KOHJIEHCATOpAa.

[TapanmnenbHOe coeauHeHne KoHueHcaTtopoB. [locimenoBarenpHOE CcoenUHEHUE
KOHJIEHCAaTOPOB.

DHeprus 3apsiKEHHOTO KOHJIEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTUIBl B OJHOPOAHOM 3JIEKTPUYECKOM I10JIE.

TexHuueckue yCTpOWCTBA W TEXHOJOTMYECKUE IIPOLECCHI:  AJIEKTPOCKOI,
ANEKTPOMETP,  DAJICKTPOCTATUYECKas  3allluTa,  3a3€MJICHHE  DJIEKTPOINpPHOOpPOB,
KOHJIeHCaToOphl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOoNCTBO M IIPUHIIUIT JEUCTBUS IEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3aPSHKEHHBIX IIAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3apSKEHHBIX IJIACTUH.

Mogaensb anekTpoctaTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOAHUKH B JIEKTPUYECKOM II0JIE.

DneKkTpocTaTHyecKast 3aluTa.

Y CTpolCTBO M AEUCTBUE KOHJAECHCATOPA OCTOSHHOM U ITEPEMEHHON EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIAAY IUIACTHH,
PACCTOSHUS MEXAY HUMH U AUIEKTPUYECKON IPOHUIIAEMOCTH.

DHeprust 3JeKTPUYECKOT0 NOJIS 3apsHKEHHOIO KOHJIEHCATopa.

3apsiika U pa3psika KOHJIEHCATOpa Yepes3 Pe3ncTop.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM. .

N3yuenne nporekanus TOKa B LE€NH, COAEPKAIEH KOHIEHCATOP.



Pacnpenenenue pa3HOCTH MOTEHIMANOB (HANPsDKEHUsI) MPHU TOCJIEI0BATEIBHOM
COEIMHEHUN KOHJEHCATOPOB. .

Tema 2. Ilocmoanuwlii 3.1eKmMpuiecKuil mok.

Cuna Toka. IlocTosIHHBIN TOK.

VYcioBus CylIEeCTBOBaHUS MOCTOSIHHOTO AJIEKTPUUYECKOTrO TOKA. MICTOUHUKM TOKA.
Hanpsioxenune U u DJ1C &.

3akoH OMa 1 y4acTKa LETIH.

DJIEKTPUUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTh COMPOTHUBJIEHUS OJHOPOIHOIO
MPOBOJHUKA OT €ro JUIMHBI M IUIOIIAJM [OMNEPEYHOTO CEYEHHUs. Y IeIbHOE
CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenpbHOE, MNApAIETBHOE, CMEIIAHHOE COCIMHEHHUE MPOBOJIHUKOB.
Pacuér pazBeTBNEHHBIX AnekTpudeckux neneit. [lpasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTh  3JIEKTPUUYECKOrO0 TOKa. TermioBas MONIHOCTh, BbIAEIsEMas Ha
pe3ucTope.

OJIC u BHyTpeHHEE CONPOTUBIICHHWE MCTOYHMKA TOKAa. 3akoH OMa Jjisi MOJHOU
(3aMKHYTOM) 27IeKTpUUECKO# 11enu. MOoIHOCTh UCTOYHUKA ToKa. KOopoTkoe 3aMbIKaHUE.

KonpaeHcarop B 11eny MoCTOSTHHOTO TOKA.

TexHuueckue yCTpOMCTBA U TEXHOJIOTUUECKHUE MTPOIECCHI: aMIIEPMETP, BOJIBTMETD,
peocTaT, CUETUNK IEKTPUUECKON SHEPTUH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HaIpSKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA OT HANPSDKEHUS ISl PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUsS U CBETOIHMO/IA.

3aBUCUMOCTh CONPOTHUBICHUS IWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOILAIM MTOMIEPEYHOr0 CEYEHUS U MaTepHana.

HccnenoBanne 3aBUCHUMOCTH CUJIBI TOKa OT CONPOTHBJIEHUS IPHU IMOCTOSHHOM
HaIPSKEHUU.

[Ipsmoe u3mepenne DJIC. KopoTkoe 3aMblkaHuE rajJbBaHUYECKOT'O 3JIEMEHTA U
OLICHKA BHYTPEHHEr0 COPOTUBIICHUSL.

Crnioco0bl coennHeHnst ICTOYHUKOB Toka, DJIC Gartapeii.

HccnenoBanne pasHOCTM MOTEHUUAIOB MEXAY MOJKOCAMU HCTOYHUMKA TOKA OT
CHUJIbI TOKA B LCIIH.

Yuenuueckuit skcnepumenm, nadbopamopnsie padbomeol, nPAKMUKYM.

HccnenoBanne CMEMIAHHOTO COEIUHEHUS PESUCTOPOB.

UccnenoBanne 3aBUCHMOCTHM CHJIbI  TOKa OT HANPSDKEHUS I JIaMIIbI
HaKaJIUBaHUS.

YBenuueHue npejaena u3MepeHus: amnepmerpa (BoJbTMETPa).

N3mepenne D/IC 1 BHYTPEHHETO CONMPOTUBIICHHS UICTOYHHKA TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.



DneKkTpuyecKas IIPOBOJAMMOCTD  Pa3JIMYHBIX BEILIECTB. DNEeKTPOHHAS
IIPOBOJIMMOCTh TBEPABIX METAUIOB. 3aBHUCUMOCTH CONPOTUBIICHUS METAUIOB OT
TeMIieparypsl. CBEpXIIPOBOIUMOCTb.

DJIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[HonynpoBoguuku. CoOCTBEHHAs! U MPUMECHAs MPOBOJIUMOCTD MOJIYIPOBOJHUKOB.
CaoiicTBa p—n-nepexoza. IloaynpoBoaHUKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B DJIEKTPOJUTAX. OJJNEKTPOJMTHYECKAs JAUCCOLMALINS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DNeKTpUYeCKUid TOK B rasax. CaMOCTOSITEIbHBI U HECAMOCTOATENIBHBIN pa3psl.
Paznuunbie Tunbl camocTodaTenbHOTO paspsaa. Monnus. [1na3zma.

TexHudeckne ycTpoMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: ra30pa3psIHbIC JIAMIIbL,
ANIEKTPOHHO-JIy4YeBasi TpyOKa, MOJIYNPOBOJAHUKOBBIE MPHOOPHI: AMOI, TPAH3UCTOP,
doToauon, CBETOAMOJ, ralbBaHUKA, paUHUPOBAHWE MEIM, BBIIUIABKA AIIOMUHUS,
AIEKTPOHHASI MUKPOCKOIUSI.

Jemoncmpayuu.

3aBUCHMOCTD CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHsI 5ekTpoausa dapanes.

HckpoBoii pasps U MPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MTPOBOAMMOCTH METAJUIOB U TOJIYITPOBOAHUKOB.

ODHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue snexkrpoinusa..

DU3NYEeCKHH MPAKTHKYM.

CniocoObl m3MepeHus: (PU3NYECKUX BEIWYUH C HCIOJIb30BAHMEM AaHAJIOTOBBIX U
U(GPOBBIX H3MEPUTEIBHBIX NPUOOPOB U KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCHUTENBHBIE TOTPEIIHOCTH HW3MEPEHU (HU3UYECKUX BEIUYHUH.
OrueHka rpaHulIl OrPEeIIHOCTEN.

[IpoBenenne KOCBEHHBIX M3MEPEHUH, MCCIEOBAHUN 3aBUCUMOCTEH (PU3UUECKHUX
BEIIMYMH, TPOBEpPKa TMPEUIOKEHHBIX THUNOTe3 (BbIOOP U3 paboT, OMHCAaHHBIX B
TEMAaTUYECKUX pasliefax «YUeHHUECKHil SKCIEpPUMEHT, jgabopaTopHbie paboTHI,
MIPAKTHUKYM)).

MexnpeaMeTHbIe CBSI3H.

Nzyuenune kypca pusuku yrayon€aHoro ypoBHs B 10 Kimacce OCYIIECTBISETCS C
Y4ETOM COEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTHH,
XAUMWH, Teorpadun 1 TEXHOJIOTUH.

MexcnpeOmemuvie nouamus, CEA3AHHLIE C U3YUEHUEM MEMO0008 HAYYHO20
nO3HaHUA: SBICHVE, HAYYHBIN (DaKT, TUmoTe3a, PU3nyYecKkas BeIUINHA, 3aKOH, TEOpHs,
HaOJIOICHUE, OSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJEIb, H3MEPEHHUE, IOIPEIIHOCTH
M3MEPEHUH, U3MEPUTENbHBIE TPUOOPHI, LI POBas 1a00paTOPHSL.



Mamemamuxka: peunieHue cUCTeMbl ypaBHeHUH. JluneliHas (yHkuus, napadoina,
runepOosia, ux rpaguku 1 cBoiicTBa. TpUroHoMeTpuyeckue QyHKIMU: CUHYC, KOCUHYC,
TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXJIECTBO. BEKTOphl MW UX
MPOEKIIMU Ha OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonozua: mvexanudeckoe IBWKEHUE B KUBOM mpupoae, Auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYXKAIOIIEH Cpelibl,
yTUIM3alusl  OMOOPraHWYEeCKOro  TOIUIMBA  JJii  BBIPAOOTKH  «TEIUIOBOM» U
AJIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSIKEHHWE M KAlWUIAPHBIE SIBICHHUS B MPUPOJIE,
ANEKTPUUECKUE SIBJICHUS B )KMBOU MPUPOJIE.

Xumun: NTUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJIb
BEUIECTBA, MOJSpHAas Macca, II0Iy4YEeHHE HAaHOMATEepUaloB, TEIUIOBBIE CBOMCTBA
TBEPABIX TN, JKUJIKOCTEH W Ta30B, JKUJKHE KpPUCTAJUIbl, JJIEKTPUUYECKUE CBOICTBA
METAJJIOB, JIEKTPOJIUTUYECKAS TUCCOLMALINS, TaTbBAHUKA, AIEKTPOHHAS MUKPOCKOIIHUS.

TI'eozpagpus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBUKEHHUI C HUCIIOJIb30BAHUEM MEXaHM3MOB, YUET
CyXOro M J>HUIKOTO TpPEHHS B TEXHUKE, CTATUUYECKHUE KOHCTPYKIMH (KPOHIITEWH,
peméryaTeie KOHCTPYKIIUHU ), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHHUSI MEXaHUKH B TEXHUKE
(rupockori, BOJOMET U JApYyTue), ABUTAaTeNb BHYTPEHHETO CrOpaHus, rmapoBasi TypOuHa,
OBITOBOM  XOJOJMUJIBHUK, KOHJIUIIMOHEDP, TEXHOJOTMH TMOJYYEHUSI COBPEMEHHBIX
MaTEPHAJIOB, B TOM YMCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTHH, IEKTPOCTATHYECKas
3allUTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB, Ta30pa3psiAHbIE JAMIIbI, TOJIYIPOBOAHUKOBBIE
npuOOpHI, rajibBaHUKA.

11 KIIACC

Paznen 4. DineKTpoauHaAMHUKA.

Tema 4. Maznummnoe none.

B3aumMonencTBrEe MOCTOSSHHBIX MAarHUTOB M MPOBOJHHKOB C TOKOM. MarHuTHoe
noje. Bekrop MarHuTHOM WHAYKUMH. [IpUHOWN Cyneprio3suivyd MAarHUTHBIX ITOJIEH.
JIvHMY MarHUTHOW UHIYKIIUH.

MarauTHoe T0Jie€ TPOBOJAHHMKA C TOKOM (TIPSMOTO MPOBOAHWKA, KATYIIKH U
KpyroBoro Butka). OneIT Opcrena.

Cunia AMmnepa, €€ HalpaBJI€HUE U MOJYJIb.

Cuna JlopeHiia, e€ HampaBieHHE U MOJYdb. JIBI)KEHUE 3apsiKEHHOM 4YacTHIIBI B
OJTHOPOJIHOM MarHuTHOM nosie. PaGota cuibl Jlopenna.

MarnuTtHoe 1oJie B Beniectse. @eppoMarHeTHKy, apa- U JUaMarHETUKH.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTMYECKHE TMPOLECChl: MNPUMEHECHUE
MOCTOSIHHBIX MAarHUTOB, 3JEKTPOMATHUTOB, TECTEP-MYJIBTUMETP, 3JICKTPOJIBUTATEIb
SAxo0u, yCKOPHUTEH 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna nuHMI MHIYKIIMA MAarHUTHOTO IOJIS MOJOCOBOTO M IMOJIKOBOOOPA3HOTO
MOCTOSTHHBIX MarHUTOB.



KapTuna nuHMII MarHUTHOM WHAYKIMU MOJS JJIWHHOTO NPSIMOrO MPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOT'O MPOBOJIHUKA, KATYILIKU C TOKOM.

B3aumopericteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

HaGmtoneHne nBuxkeHUs My4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[IpuHuun AEUCTBUS AIEKTPOUBMEPUTENIHHOTO MPUOOPA MArHUTOICKTPUUECKOM
CHUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, NpaKmMuKym.

HccnenoBanre MarHuTHOTO TOJISI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB PeppOMarHeTUKOB.

UccnenoBanue AeHCTBUS MOCTOSIHHOTO MAarHUTa HA PAMKY C TOKOM.

N3mepenue cuiibl Amnepa.

N3ydenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUSI CUJIbI AMMepa.

Tema 5. dnekmpomacHumnan uHOYKYusL.

SBreHNE PIEKTPOMArHUTHOW MHAYKIMHU. [I0TOK BEKTOpa MAarHUTHOM WHIYKIIUU.
OJC wunaykuuu. 3akoH »dyeKTpoMarHuTHo wuHAykumu Dapanes. Buxpesoe
anekTpuueckoe mnosue. Toku Dyko.

O/JIC mHAyKUMH B NPOBOJHUKE, ABUKYIIEMCSA B OTHOPOJIHOM MarHUTHOM I OJIE.

[Tpasuiio Jlenna.

NupyktuBHOCTh. KaTylika MHAYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKA. SIBlIeHHE
camonHAyKuu. JJC caMOMHIYKIIUY.

DHeprusi MAarHUTHOTO MOJISL KATYIIKUA C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuueckne ycTpoHCTBa M TEXHOJIOTMYECKHUE IMPOLECCH: MHIYKIIMOHHAS I1€Yb,
COJICHOU/I, 3alllUTa OT 3JEKTPU3ALMU TEJ IPU ABUKEHUN B MAarHUTHOM I10JI€ 3E€MJIU.

Jemoncmpayuu.

HaGmoneHue siBJeHUS 3JIeKTPOMAarHUTHOW MHTYKITUH.

UccnenoBanne 3aBucumoct DJIC  HMHAYKIMUM OT CKOPOCTH HM3MEHEHUS
MAarHUTHOTO MOTOKA.

IIpaBuno Jlenua.

[TageHne MarauTa B alFOMHHUEBOM (MEIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

UccnenoBanue 3aBucumoctd JJIC caMOMHAYKIIMUA OT CKOPOCTH U3MEHEHUS CUIIBI
TOKA B LICTH.

Yuenuueckuit sxkcnepumenm, nadvopamopnsie padbomeol, nPAKMUKYM.

HccnenoBanue sSBIEHUS JIEKTPOMArHUTHON UHIYKIUU.

Ornpenenenne HHAYKIUA BUXPEBOTO MArHUTHOT'O TIOJISL.

HccnenoBanue sSBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEeKTPOMarHuTHOTO TeHepaTopa.



Paznea 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Ko1ed0anus.

Konebarenvhas cuctema. CBOOOIHBIE KOJIEOAHUS.

lapmonnueckue konebanus. KuHemaTudeckoe W JAMHAMUYECKOE OIMCaHHUE.
DHepreTuyeckoe omnucaHue (3aKOH COXpaHEHHs MEXaHMYecKoW sHepruu). BriBon
JTUHAMHYECKOTO OINHUCAHUS TapMOHUYECKUX KOJEOAHWW M3 UX HDHEPreTHYECKOro u
KMHEMATUYECKOTO OMTUCAHUS.

Amrutyna u o ¢dasza koneOanuil. CBSI3p aMIUIMTYAbl KOJEOAHUN HMCXOIHOM
BEJIMYMHBI C aMIUTUTYAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHUS.

Ileppuonq u wuyacrorta kosnebanuit. I[lepmonm Maybix CBOOOJHBIX —KoJieOaHMIA
MaTeMaTH4eCKOTo MasiTHUKA. [lepros; cBOOOAHBIX KOJIe0aHUM MPYKUHHOTO MasiTHUKA.

[Tonsitue o 3aryxaromux koyieOaHusX. BbeIHyXkAeHHBIE KojeOaHus. Pe3oHaHc.
Pe3onancunas kpuBas. BrnusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOAHMUS.

TexHudeckne ycTpOHCTBA W TEXHOJOTHYECKHE IMPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, cericmorpad.

Jemoncmpayuu.

3anuce KoJaeO0aTeIbHOTO JBIKCHUS.

HaGmroneHne He3aBHCMMOCTH TIEpHOJIa MallbIX KoJieOaHWM Tpy3a Ha HHUTH OT
aMILTUTY/BL.

HccnenoBanue 3aTyxarouux KoJeOaHUM M 3aBUCUMOCTH IE€pUOJIa CBOOOJIHBIX
KoJieOaHUN OT COMPOTHUBIICHHUS.

Uccnenoanne konebaHumii Tpy3a Ha MACCUBHOM TMPYKHHE C  IEJIbIO
dbopMupoBaHUs IPEICTABICHUN 00 HIeaTbHON MOJIETH Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPIHH MPU KOJEOAHUIX IPpy3a Ha MPYKUHE.

HccnenoBanne BRIHYKISHHBIX KOJICOAHUT.

Hab6monenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaAKMUKyMm.

WN3mepenne miepuona CBOOOAHBIX KOJIEOAHW HUTSAHOTO W MPYKUHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB JBKEHUS TEla B X0/€ KOJIeOaHU Ha YIIPYTrOM IOJIBECE.

N3yueHne nBMKEHUSI HUTSIHOTO MasTHUKA.

[IpeoGpazoBanue YHEPTUN B IPYKMHHOM MAasITHHKE.

NccnenoBanne yObIBaHHS aMIUTATYAbI 3aTyXalOUUX KOJIEOaHUH.

HccnenoBanne BHIHYKICHHBIX KOJICOAHUT.

Tema 2. dnekmpomazHumHuosle Koj1edanus.

Konebarenpubiii  koHTyp. CBOOOJHBIE DIEKTPOMArHUTHBIE KOJeOaHWs B
uaeanbHoOM KoJjiebarenbHOM KoHType. Dopmyna Tomcona. CBsizb aMITUTYABI 3apsiia
KOHJIEHCATOpa ¢ aMIUIUTYJI0M CUJIbl TOKA B KOJI€OATEIbHOM KOHTYPE.

3aKOH COXpaHEHUS YHEPTHUH B UACATBHOM KOJe0aTeIbHOM KOHTYPE.



3aryxaromie 31eKTPOMarHuTHble KojeOaHus. BoIHYX/I€HHbIE 3JIEKTPOMAarHUTHbIE
KOJIeOaHMs.

IlepemenHbIi TOK. MOIITHOCTh NEPEMEHHOIO TOKA. AMIUIMTYTHOE U IEUCTBYIOLIEE
3HAYEHHUE CUJIbl TOKA U HANIPSKEHUS IPU Pa3InyHON PopMe 3aBUCUMOCTH EPEMEHHOTO
TOKa OT BPEMEHH.

CuHyconJanbHbli TNEPEMEHHBIM TOK. Pe3ncrop, KOHAEHCATOp MW KaTylika
MHIYKTUBHOCTM B LENUW CUHYCOMJAIBHOIO IIEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HaNpsKEHUN.

Wneanbubiii  Tpancpopmarop. IlpomsBonctBo, mnepenaya U HoTpedlieHUe
AJIEKTPUYECKOU SHEPTUH.

OKOJIOTUYECKHE PpUCKM TMpPU MPOU3BOACTBE INEKTpodHepruu. KynbTypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHnueckne ycTporuCTBAa U TEXHOJOTHUECKHUE MPOLECCHI: dJIEKTPUUECKHUI 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, TUHUU IJIEKTPOIEPEAY.

Jemoncmpayuu.

CBoOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YacCTOThl CBOOOJHBIX KOJIEOAHUW OT HMHIYKTUBHOCTH M EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHHIA.

['eHepaTop HE3aTyXarOMKUX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopeinp 3IeKTpOMarHuTHOTO TeHepaTopa.

BeiHyX1€eHHbIE CHHYCOUJAIbHbBIE KOJICOaHMs.

Pe3uctop, kaTymka MHIYKTUBHOCTH U KOHJIEHCATOP B LIENIHA IEPEMEHHOIO TOKA.

Pe3oHaHc 1mpu  [OCIENOBAaTEIbHOM  COSAMHEHUM  PE3HCTOPA,  KATYLIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoicTBO U IPUHIIKI IEUCTBHS TpaHc(opmaTopa.

Mopnenps TMHUM 3JEKTpOoNepeadH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

Nzyuenue Tpanchopmaropa.

HccenenoBanne NEPEMEHHOIO TOKa 4Ye€pe3 IOCIENO0BATEIIBHO COCIUHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Habmronenne 31eKTpOMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazZHUMHbLE 80IHbL.

MexaHnueckue BOJIHBI, YCJIOBUS HX pacnpocrpaHeHusa. llomepeunsle w
IIPOJIOJIbHBIE BOJHBL. [lepnoa, CKOpoCTh pacnpocTpaHeHHs U JJIMHa BOJIHBI. CBolcTBa
MEXaHWYECKUX BOJIH: OTpaXXeHHE, PeIOMIIEHNE, HHTepPEpEeHLIUs U AU paKLIus.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsA3HEHHE OKPYKAIOIIEH CPEIbI.

OJIEKTPOMATrHUTHBIE BOJIHBI. YCJIOBHS M3Jy4ECHHMS ODJIEKTPOMArHUTHBIX BOJIH.
B3anMuas opueHTanus BEKTOPOB B AJIEKTPOMAarHUTHOM BOJIHE.



CBoliCTBa JJIEKTPOMATHUTHBIX BOJIH: OTPA)XE€HUE, NPEIOMIICHHE, MOJISIPU3ALNs,
UHTEpPEPEHLMS U TUPPaKIIHSL.

[[lxkana >MEKTPOMArHUTHBIX BOJIH. [IpUMEHEHME 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeeBUACHU. Pagnonokanys.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEBI.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbBIC
MHCTPYMEHTBI, pajap, paAuONpUEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIBTPa3BYKOBasl IMAarHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak MCTOUYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HaGmonenue oTpaxkeHus ¥ MPeIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeHinu u Auppakinuy MeXaHU4eCKUX BOJIH.

AKYyCTHYECKHI pEe30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenue cBsizu rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM M 4aCTOTOU
KoJeOaHuM.

HccnenoBanne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MPEIOMIIEHUE,
noJisipusanus, Tudpakius, nHTepdepeHns.

Oo6HapyxeHne HHPPaKpacHOro U YIbTPa()UOIECTOBOTO U3TYyUECHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3yuenune mapaMeTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHEeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHEHOE pacHpOCTpaHEHUE CBETAa B OJHOPOAHOM cpene. Jlyd cBerta.
To4euHBIN UCTOYHUK CBETA.

Otpakenue cBeTa. 3aKoHbl OTpakeHHs cBera. [locTpoeHune u300pakeHUl B
iockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI MPETOMIICHHS CBETa. AOCONIOTHBIM IMOKa3aTelNb
npenomiieHusi. OTHOCUTENbHBIA MOKa3aTesb mnpenomieHuss. [lOCTOSHCTBO YacTOTHI
CBE€Ta M COOTHOULICHWE [UIMH BOJIH IIPU IIEPEXOJE MOHOXPOMATHUYECKOI'O CBETA 4Yepe3
TPaHUIly pa3zaena JByX ONTUYECKUX CPEX.

Xon myueit B mpusme. [{ucniepcus cBera. CrokHbIN cocTaB 6emoro ceera. L[ser.

IlonHoe BHyTpeHHee oTpaxeHue. lIpeaenpHbI yrojl MOJHOIO BHYTPEHHETO
OTPaKEHHS.

Cobwuparomre u paccenBaromye JUH3bl. ToHKas nuH3a. DokycHOE paccTrosiHue U
ONTHYECKasl CUJIa TOHKOM JMH3bL. 3aBUCHUMOCTh (DOKYCHOTO paCCTOSAHHUS TOHKOM
chepuuecKoil IMH3BI OT €€ FTEOMETPUU U OTHOCUTEJILHOTO TTOKA3aTesl MIPEIOMIICHHUS.

dopmysa TOHKOW JIMH3BL. Y BEJIMYEHHE, JABAEMOE JIMH30M.



Xox Jy4ya, OPOIIEALIETO JWH3Y MO NPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckor ocu. IToctpoenne n300pakeHNil TOUKU U OTpe3Ka MPSAMON B COOMPAIOIIUX
Y PAaCCEMBAIOIINX JIMH3aX U UX CUCTEMAX.

Ontuueckue npubopsl. Paspemaromas cnocoOHOCTh. ['71a3 kak ontuyeckas
cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OIITUKH.

Bonnosas ontuka. Mutepdepenius cera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HaOJII0/ICHUs] MaKCUMYMOB M MHUHUMYMOB B HMHTEP(PEPEHIIMOHHON KapTHHE OT JIBYX
KOTE€PEHTHBIX UCTOUYHUKOB. [IpuMepsl Kiaccuueckux HHTEPPEPEHIIMOHHBIX CXEM.

HNudpakius ceta. JudpakuuonHas pemérka. YclioBHe HaOJIOJACHUS TJIABHBIX
MaKCUMYMOB TIPH TaJIEHUH MOHOXPOMATHYECKOT'0 CBETA HA TU(DPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuyeckue yCTpOUCTBA U TEXHOJOTMYECKUE MPOLECChl: OUKH, JIyTa, NEPUCKOI,
dboToanmapar, MHKPOCKOI, TMPOCKIMOHHBIA amnmapaT, TMPOCBETICHHE OITHKH,
BOJIOKOHHAsI ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue npeaomMieHUs CBETA.

HaGmtoneHne moaHoro BHyTPEHHETO OTpakeHusi. Mojieb CBETOBO/IA.

HccnenoBanne xona CBETOBBIX IIYUYKOB 4€pe3 IUIOCKOINAPAILICIBHYIO IUIACTUHY U
IpU3MY.

HccnenoBannie cBOWCTB U300paKeHUH B JIMH3AX.

Mojenn MUKpPOCKOTIA, TEIECKOA.

Ha6mronenne naTepdepeHInm cBeTa.

HaGnronenne BETOB TOHKUX IJIEHOK.

Hab6monenue nudpakuuu cBera.

N3yuenne nudpakiiMOHHONU PEIIETKH.

Ha6monenune nudpakiimOHHOTO CTIEKTpa.

Hab6mronenne nucrnepcuu cBera.

HaGmronenne monsipu3anuu cBeTa.

[IprMmeHeHne MoaIpOUI0B I U3YUEHUS] MEXaHUYECKUX HANPSIKECHUM.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3Mmepenue nmokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHSI OT BEIIECTBAa (Ha MpHUMEpE
KUJKUX JIMH3).

N3mepenne GoKyCcHOr0 pacCTOSHUS PACCEUBAIOIINX JIUH3.

[Tomy4yenne n300pakeHusI B CHCTEME M3 TIOCKOTO 3epKaia U JTUH3HI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHncTpynpoBaHne TEIECKONUYECKUX CUCTEM.

HaGmonenue nudpakunu, tHTEpPEPEHIIUN U MOJSIPU3aIlUU CBETA.

N3ydenune nossgpuzanuy CBETa, OTPAKEHHOTO OT IMTOBEPXHOCTHU JUAJICKTPUKA.



N3yuenne uaTEpPEpeHINN TA36PHOTO U3TYUCHUS HA JIBYX IIIEJISX.

HaGmronenue nucnepcum.

HaGmtonenue u uccnenoBanue AupakimOHHOTO CIIEKTpA.

N3mepenne nivMHbl CBETOBOW BOJIHBI.

[TonyueHune crnekTpa HU3MY4YEHUS CBETOAMOJA MpU TOMOIIHU AUGPAKIIMOHHOM
PELIETKHU.

Pa3zznes 6. OcHOBBI CIeMAILHONH TEOPUH OTHOCUTEJIbHOCTH.

I'panunbl MPUMEHUMOCTH KJIaCCUYECKOM MexaHuku. [loctymartsl crienuaibHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHON uHTepBai. IIpeoOpazoBanusi Jlopenma. YcioBue
OPUYUHHOCTH. OTHOCUTEIIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIEHUE BpPEMEHU U
COKpalIeHUE JJINHBI.

DHEprus U UMNYJIbC PEISTUBUCTCKOM YaCTHIIBI.

CBs3b Macchl C DHEPrHEH M UMITYJIHLCOM PEJISITUBUCTCKON YacTUIlbl. DHEprus
MTOKOS.

TexHudeckue yCTpPOWCTBA ¢ TEXHOJIOTUYECKHE TMPOIECCHI: CIyTHUKOBBIC
NPUEMHUKY, YCKOPUTENH 3aPsSHKEHHBIX YaCTHIL.

YyeHnyeckuit IKCIIEPUMEHT, J1aOOpaTOPHBIE paOOThI, MPAKTUKYM.

OrnpenienieHne UMITYJIbCA U DHEPTUU PEIBSITUBUCTCKUX YacTull (1o dororpadusm
TPEKOB 3aPSKEHHBIX YaCTHUI] B MATHUTHOM TOJIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaausm.

PaBHOBecHOE TemioBoe U3NydeHUE (M3TydeHHe a0COMOTHO YEPHOTrO Tena). 3aKOH
cMmetienus Buna. ['unmoresa [lmanka o kBaHTax.

®oToHBI. DHEPTHUs U UMITYIbC (POTOHA.

®oroadpdexr. Ombitel A. I'. CroneroBa. 3akonwsl ¢Gotodddekra. YpaBHeHHE
OiiamreitHa 11 potodddexra. «KpacHas rpanuna» ¢horodddexra.

JlaBnenue cBeTa (B 4aCTHOCTH, JABJICHUE CBETa HA aOCOJIOTHO MOTJIOMIAIONIYIO U
a0CoOMIOTHO OTpaXkaromIyto moBepxHocTh). OmnbiThl [1. H. Jlebenena.

BosHoBeIe cBolicTBa yactul. Bosabl ne bpoiuns. Jlnuna BosiHbL e bpouns u
pa3mepbl 00JIacTH JIOKajdu3aluu ABWXKylIeHcs vacTulbl. KopmycKynisipHO-BOJIHOBOM
nyanusMm. [{udpakuus 371eKTpOHOB Ha KpUCTaJUIax.

Crnemnduka wusmepenuid B Mukpomupe. COOTHOIIECHUS HEONMpeaeIEHHOCTEN
I'eiizenOepra.

TexHuueckne yCTpOWCTBA U TEXHOJOTMYECKHE TMPOLIECCHI:  CHEKTPOMETP,
doTornemeHT, PoTomaTINK, TYHHEIHHBIA MUKPOCKOII, COJTHEYHAsi OaTapesi, CBETOIUOI.

JHemoncmpayuu.

dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

NccnenoBanue 3akoHOB BHELIHEro poTodddexra.

UccnenoBanue 3aBUCHUMOCTHU CONPOTHUBJICHUS  MOJYIPOBOJIHHKOB oT
OCBEILIEHHOCTH.



Cseronuon.

Conneunas Oartapes.

Yuenuueckuii sxcnepumenm, nadbopamopnuie padbomul, npaKkmuKym.

UccnenoBanue ¢poTopesuctopa.

N3mepenue nocrosiuuol [Inanka Ha ocHOBe nccnenoBanus ¢potodddexra.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOJIUO]T OT HAMPSIKEHUS.

Tema 2. @u3zuxka amoma.

OneITEl MO UCCIENOBAaHUIO CTpOeHHMs artoma. llmanerapnas wmopenp aroma
Pezepdopna.

[Toctynarel bopa. U3nydenue u mornomieHue ¢GOTOHOB IMPHU IMEPEXoje aToma ¢
OJIHOTO YPOBHS YHEPIUU HA IPYTOil.

Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPTUH aTOMa BOJOPOJA.

CnoHTaHHOE M BBIHYXJIECHHOE U3NlyueHue ceera. Jlazep.

TexHuueckue yCTpOiCTBa M TEXHOJIOTMUYECKHUE MPOLECCHI: CIEKTPAIBHBIN aHAIU3
(criexTpoCKoIT), Ta3ep, KBAHTOBBIN KOMIBIOTED.

Jemoncmpayuu.

Mogens onbita Pesepdopaa.

HaGmronenne nuHevaThiX CIEKTPOB.

YCTpoicTBO U AEUCTBUE CUETUMKA MOHUZUPYIOIIUX YACTHII.

Ornpenenenue JIMHBI BOJIHBI JIA3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenne muHevaToro cekTpa.

HccnenoBanne cnekTpa pa3peKeHHOTO AaTOMApHOrO BOAOpPOAA W HU3MEpPEHHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 3J1eMEHMAPHBLIX YACHUY,.

Hyxnonnast mogens siapa ['eitzen6epra—MBanenko. 3apsna saapa. MaccoBoe 4uciio
sapa. M30Tormsbl.

PannoaktuBHOCTE. Asbda-pacnaa. DNEKTPOHHBIN M MO3UTPOHHBIN OeTa-pacma.
['amma-usnyuenue.

3aKOoH paJuOaKTUBHOIO pacnana. PagmoakTuBHbIe W30TOINBI B npupojae. CBoiCTBa
WOHU3UPYIOIIETO W3JIy4yeHHs. BiusHME paJMOAKTHUBHOCTH HAa JKUBBIE OPraHU3MBL.
EctecTBennsiil pon uzmyuenus. Jlozumerpus.

DHeprusi CBs3U HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

SAnepusie peakuuu. [enenue u cuHTe3 saep. AnepHeie peaktophl. [IpoGnemsr
YOPaBIsieMOr0 TEPMOSIEPHOTO CHHTE3a. DKOJOTMYECKUE ACIEKThl Pa3BUTHS SIAECPHOM
SHEPrETUKMU.

MeTo1bl perucTpanyu U UCCIEN0BAHUS JIEMEHTAPHBIX YaCTULL.

dyHAaMEHTaJbHbIE  B3aUMOJCWUCTBUS.  bapuWOHBI, ME30HBI M  JIENTOHBI.
[IpencraBnenne o CranaapTHOM MoJend. KBapk-riitooHHas MOAENb aJpOHOB.

®usuka 3a npenenamu CrangaptHor Mopaenu. TEmHas marepus W TEMHAs
SHEprus.



EnuHcTBO pU3nueckoil KapTUHBI MUpA.

TexHudeckne ycTpOWCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: JO3UMETP, KaMmepa
BunbcoHna, siiepHbIil peakTop, TEPMOSAEPHBIM peakTop, aromMHas OoMOa, MarHUTHO-
pe30HaHCHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTOrpadusim).

HccnenoBanue paguoakTUBHOTO ()OHA C UCHIOIB30BAHUEM JI03UMETPA.

N3yuyenue nornoueHus: 6eTa-4acTull aTlOMUHUEM.

Paszzgen 8. DiieMeHTHI ACTPOHOMUHM U ACTPO(PU3UKH.

Ortanel pa3BuTHs acTpoHoMuu. IIpukiagHOoe M MHPOBO33PEHYECKOE 3HAYEHUE
actpoHomuu. [IpuMeHUMOCTh 3aKOHOB  (U3UKU  JJi1  OOBSICHEHUS  TPUPOJIBI
KOCMHUYECKUX OOBEKTOB.

Metonbpl  aCTpOHOMHMYECKUX  HuccienoBaHuil. COBpPEMEHHBIE  ONTHUYECKHUE
TEJIECKOMbI, PAIMOTEIECKOINbI, BHEATMOC(hEpHAsi aCTPOHOMHSI.

Bun 3Bé3mHoro wHeba. CosBesnus, spKue 3BE3MBI, IUIAHETBI, HX BUIUMOE
JBH>KEHUE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. McTounnk sHepruu ConHua U 3BE3.

3BE31bI, UX OCHOBHBIC XapaKTEPUCTUKHU. JluarpaMma «CHEKTPaJbHBIM Kilacc —
CBETUMOCTB». 3BE31bl TJIABHOM IMOCJIENOBATEIbHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TJIABHOW MOCJIEAOBATEIbHOCTH. BHyTpeHHEe CTpoeHHE 3BE3.
CoBpeMeHHbIE TPEACTABIEHUS O MPOUCXO0KICHUH U 3BoMtounK ConHIA U 3BE3/. DTallbl
JKM3HHU 3BE3]I.

Muneunsiii IIyts — nHama [amaktuka. Ilonmoxkenue u paBuxenue ConHIA B
lNamaktuke. Tunbl ramakTuk. PaguoranmakTuku w kBaszapbl. YEpHBIE ABIPBI B sSapax
rajaKTUK.

Bcenennas. Pacmmpenune Bcenennoil. 3axkon Xa006xa. Pasberanue ramakTuk.
Teopust bosibioro B3peiBa. PeMKTOBOE H3ITyUECHUE.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménupie npo0OaeMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

HaGmronennst 3BE3mHOTO Heba HEBOOPYXKEHHBIM TJ1a30M C HCIOIH30BAHUEM
KOMITBIOTEPHBIX TPUJIOKCHHUM I ONpPEACIICHUs TOJOKEeHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE c03Be3usi CEBEPHOro MONTYIIAPUS U SIPKUE 3BE3/BI.

HaGmronenns B Teneckomn JIyHbI, IaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHUN.

Du3nYeCKU NPAKTHKYM.

Croco0b1 m3MepeHus: (GU3UYECKUX BEIWYWH C HCTOJIH30BAHHEM AaHAJIOTOBBIX U
MU(POBBIX W3MEPUTEIBHBIX TPHOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCUTENbHBIC MOTPEIIHOCTH H3MEPEHUN (U3UYECKUX BEJIUYUH.
OueHka rpasul MOrperHOCTEN.



[IpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIEIOBAHUM 3aBUCUMOCTEN (PU3MYECKUX
BEJIMYUH, TMPOBEpPKa TMPEJIOKEHHBIX THUIOTe3 (BbIOOp H3 paboT, OMHCAHHBIX B
TEMAaTUYECKUX pazlieax «YUEeHMUECKHl SKCHEepUMEHT, JjabopaTopHble padoThI,
MPAKTUKYM»).

Oo6o0maromuee NOBTOPEHHUE.

O6o0uieHne M cucTeMarusalus CoAep>KaHus pas3esioB Kypca «MexaHuKay,
«MonexynspHas ¢u3MKa U TEPMOJUHAMHKA», «DIEKTpoAHHAMHKa», «Konebanus u
BOJIHBI», «OCHOBBI CHELMATILHON TEOPUU OTHOCUTENBHOCTHY», «KBaHTOBasg (usukay,
«DNEeMEHTbl aCTPOHOMUU U aCTPOPU3UKI.

Ponb ¢pu3uky 1 acTpOHOMHH B SKOHOMUYECKOM, TEXHOJOTUYECKOM, COIIMAIbHON U
ATUYECKON cdepax NesTebHOCTH YeOBEKa, Pojib U MECTO (PU3MKH U aCTPOHOMHUHU B
COBPEMEHHON HaYYHON KapTHUHE MUpPA, 3HAUEHUE ONUCATEIBbHON, CUCTEMATU3UPYIOLLEH,
OOBSCHUTEIBHOM M MPOrHOCTHYECKOW (PyHKUMI (u3nyeckoil Teopuu, poJib
¢uznueckoit Teopur B GOPMHUPOBAHUU MPEJICTABICHUN O (PU3NYECKOM KapTUHE MUpa,
MeCTO (PU3NYECKON KapTUHBI MUPA B 0OIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H.

Nzyuyenue kypca Qusuku yrayOnaéHHoro ypoBHs B 11 kimacce ocymiecTBisieTcs
y4€TOM COZIep>KaTeIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMHH, Teorpaduu 1 TEXHOJIOTUH.

Mescnpeomemuvie noHAmMUA, CEA3AHHLIE C U3YYEHUEM MEMO0008 HAYUHO20
no3HaHuA: SBIEHUE, HAYYHBIN (akT, runores3a, Puanyeckas BeIWYMHA, 3aKOH, TEOpHUs,
HAOJIIO/IEHNEe, SKCIEPUMEHT, MOJEIMPOBaHUE, MOJEib, H3MEPEHHE, IOrPEUTHOCTH
U3MEPEHUH, U3MEPHUTEIIbHBIC MPUOOPHI, UG pOoBas Jad0opaTopHs.

Mamemamuka: peniecHUe CUCTEMbl YpaBHEHHUH. TpuronoMerpuueckue (QyHKITUHU:
CUHYC, KOCHUHYC, TAaHI€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKIECTBO.
BekTopsl M HMX MpPOEKIUMU HA OCU KOOPJHUHAT, CJIOKEHHE BEKTOpOB. I[Ipown3BojHbIE
aneMeHTapHbIX GyHKIui. [Ipu3Haku mogo0ust TPEyroIbHUKOB, ONPEAeNICHUEe TUIONIAIu
iockux puryp u o6bpéMa Ted.

Buonozusa: »snextpuueckue SBICHUS B OJKUBOM Ipupoje, KojebareabHbIe
IBWKEHUS B OKUBOM IpPUPOAE, SKOJIOTMYECKHME PUCKH TIPU  IPOU3BOJCTBE
AIIEKTPOIHEPTUH, AIIEKTPOMAarHuTHOE 3arpsi3HEHUE OKpY’Karouien cpensl,
YJIBTPa3BYKOBasl JUArHOCTUKA B MEIULIMHE, ONTHYECKHUE SIBJICHUS B )KUBOW MIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAsd CTPYKTYpa TBEPABIX Tell,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIMYECKON PEMIETKN, CIEKTPAIbHBINA aHAJIHU3.

T'eozpaghus: marHuTHBIE TONIOCA 3€MJIM, 3aJI€KU MAarHUTHBIX Py, (PoToCchEMKa
3eMHOI TOBEPXHOCTH, ceiicMorpad.

Texnonozusa: TpPUMEHEHHWE  IIOCTOSHHBIX  MAarHATOB,  DJIEKTPOMATrHHUTOB,
ANEKTpOoABUTaTENb SIKOOH, FeHEPATOp MEPEMEHHOr0 TOKA, MHAYKIMOHHAS [1€4Yb, JIUHUH
AJIEKTpONEpeiay, 3JIEKTPOABUIaTENb, pajap, PajAHONPUEMHUK, TEIEBU30p, AHTECHHA,
teneon, CBY-neub, ynbTpa3ByKoBasi AMArHOCTUKA B TEXHHUKE, MPOEKIIMOHHBIM



anmnapar, BOJJOKOHHAsl ONTHKA, COJIHEYHas Oarapesi, CIIyTHUKOBbIE TPUEMHUKH, siepHas
DHEPIeTUKA U SKOJIOTUYECKNE ACTIEKTHI €€ Pa3BUTHS.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3ZOBAHUAINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3ybTaThl OCBOCHMS yuyeOHOro mpeaMera «Du3MKa» JOJKHBI
OTpaxaTb TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarIIMXCS  PYKOBOACTBOBATHCS
chopMUpOBAaHHOW BHYTpPEHHEH TO3UIMEN  JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTALINH, MO3UTHUBHBIX BHYTPEHHHUX yOEXKICHH, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUICKOr0 OOIEeCTBa, PACIIMPEHUE KUZHEHHOTO OIbITa
U ONbITa JEATCJIBHOCTA B TPOIECCE peaau3alldd OCHOBHBIX HallpaBJICHUM
BOCIIUTATEILHOU IESATEBHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOT0 BOCIIMTAHUS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKON MO3UIUK OOYYaIOIMIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOT'O YJIeHA POCCUUCKOTO OOIIECTBA;

e TPUHATHE  TPATUIMOHHBIX  OOIIEUETIOBEYECKHMX  T'YMAHUCTHYECKHX  H
JIEMOKPaTUUYECKUX LIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B HHTEpPECaX TIPakIaHCKOTO
o011ecTBa, y4acTBOBATh B CAaMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

e YMEHHME B3aUMOJIEHCTBOBATH C COLMAJIbHBIMA MHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYEHUEM;

e TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOU IEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUSA:

e chOPMUPOBAHHOCTH POCCUHCKON IPaskTIaHCKOW UJICHTUYHOCTH, NMaTPUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3BUKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e cOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBEICHUS;

e CIOCOOHOCTH OIICHMBATH CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCIIE B
NEATENBHOCTHA YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIAJIa B MOCTPOCHUE YCTOWYUBOTO OYIYIIIETO.

3CTETHYECKOr0 BOCIIUTAHUSA:

e DCTETHUYECKOE OTHOUIEHHE K MHUpPY, BKJIKOYAS ICTETUKY HAYYHOTO TBOPYECTBA,
npucyiero (U3nYecKon HaykKe.

TPYAOBOI'0 BOCIIUTAHUA:

e HHTEpPEC K pa3muuHbIM cdepaM NpoPEeCCHOHATBHON IeATEIBHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (PU3MKON W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM
BbIOOp Oynymied mnpodeccud U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE
TIJIAHBI;



TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpPa30BaHUIO B OOJACTU
(GU3HKY HAa TIPOTSKEHUU BCEH KU3HH.

IKOJIOIrH4€¢CKOro BOCIuTaHud .

c(OPMHUPOBAHHOCTh JKOJOTMYECKON KYJNbTYpbl, OCO3HAaHUE TIJI00ATBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYIIECTBJICHUE JAEUCTBUM B OKPYXKAKOLIEU Cpele HAa OCHOBE
3HAHHUS LEJIed YCTOWYNBOTO Pa3BUTHS YEIIOBEUECTBA,

paclIMpPEHUE OMBITA IEATEIBHOCTH YKOJIOTHYECKOW HAIIPABIEHHOCTH HA OCHOBE
UMEIOLUXCS 3HaHUM 10 (QU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHHWE IIEHHOCTM HAay4YHOM JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus: (UMK ~ OCYUIECTBJISATh TNPOEKTHYIO M  HCCIEJ0BATENIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

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

caMoCTOATENIbHO  (GOPMYJIMPOBATh M AKTyalIM3UpOBaTh  Mpodliiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENeNATh LENN MAEATEIbHOCTH, 3aJlaBaTh IapaMeTpbl W KPUTEPUH UX
JOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pacCMaTpUBAEMbIX (PH3NYECKUX
SABJICHUSX;

pa3pabaThiBaTh IUJIaH pEHICHUS TPOOJeMbl ¢ Y4ETOM aHajiu3a HMEIOIIHUXCSA
MaTepuaJbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JAEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJIIM, OLIEHUBATh PUCKU IOCIIEICTBUN IEATEIBHOCTH;

KOOPJAMHUPOBATH U BBINOJHATH pabOTy B YCIOBUSX PEATbHOr0, BUPTYAIBHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciaenoBarejabckue 1eCTBHUA.

BJIaJICTh HAYyYHOW TEPMHHOJIOTHEH, KIFOUEBBIMH IOHSATUSMH W METOIaMH
bu3nUecKor HAYKH;
BJIaJICTh HaBBIKAMH YY€OHO-HCCIICIOBATEIIHCKOW U TIPOSKTHOMW JESATCILHOCTH B
obnactv pu3UKH, CTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY ITOUCKY
METOJIOB PEIICHHUs 3a7a4 (PU3HYSCKOTO COACPKAHUS, TPUMECHECHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS;



BJaJE€Th BHUAAMM JIESITEIBHOCTH 1O TMOJYYEHUIO HOBOIO 3HAHMS, €ro
MHTEpIpETalny, NpeoOpa30BaHUIO M MNPUMEHEHUI0 B Pa3IUYHBIX Y4EOHBIX
CUTYallUsiX, B TOM YKCJIE IPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JACTH (PU3HKHU;
BBISIBJISITh MPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJlU3upoBaTh 3ajadvy,
BBIIBUTATh TUIOTE3Y €€ PElleHMs, HAXOJUTh apryMEHTBl IJis J0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;
aHAJIM3UPOBATH MOJYUYECHHBIE B XO/I€ PELICHUS 3a/1a4d PE3YJIbTaThl, KpUTHUECKU
OLICHMBAaTh WX JOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHHWE B HOBBIX
YCIOBUSX;

CTaBUTh W (OpPMYyIUPOBaTh COOCTBEHHbIE 3aJlayd B 00pa3oBaTeIbHOMN
JeSTEbHOCTH, B TOM YUCJIE MPU U3YYEHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HaHUS 10 (QU3UKE B MPAKTUYECKYIO 00JaCTh
KU3ZHEEATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJICH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI ¥ PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIKE aJbTePHATUBHBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJIQJICTh HAaBBIKAMH TIOJydeHHS WHGOpMAIMK (HU3UIECKOTO COJACpPKAHUS W3
WUCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIATH TOWUCK, aHAIU3,
CUCTeMAaTH3alMI0 U WHTEPIPETAlNi0 MHPOPMAIMH PA3IMYHBIX BHIOB U (popm
NpeICTaBIICHUS;

OILIEHWBATh JOCTOBEPHOCTh MH()OPMAIINH;

UCTIOJB30BaTh  CpPeACTBA  HMH(DOPMAIMOHHBIX W  KOMMYHHKAITHOHHBIX
TEXHOJIOTUA B PCIICHWH  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX |
OpPTaHM3AIMOHHBIX 3a/1a4d C COOJOJICHUEM TPEOOBAaHUN dPTOHOMHUKH, TEXHUKH
0€301MacHOCTH, TUTHCHBI, PECYPCOCOCPEKECHHSI, TTPABOBBIX M ATHYECKHX HOPM,
HOpM HMH(GOPMAIMOHHON 0€301MacHOCTH;

co37aBaTh TEKCThI (PU3UUECKOTO COACPKaHUS B PA3IMYHBIX (hopMaTax ¢ yu€Tom
Ha3HaueHusT WHPOpMAIMKM W IENEBON ayIUTOPHH, BBIOHWpas ONTUMAIHHYIO
dbopMy mpesicTaBIeHUS U BU3yaU3alliu.

KomMMmyHuKaTHBHBIE YHUBEPCcAIbHbIE YUeOHbIe 1eiicTBUS:

OCYIIECTBIIATH OOIICHNE Ha YPOKaX (PU3HKHU M BO BHE-YPOUHOU JCSITEIHLHOCTH;
pacro3HaBaTh MPEINOCHUTKN KOHPIMKTHBIX CUTYalluid U CMATYaTh KOH(DIUKTEI,
pa3BEPHYTO M JIOTHYHO W3JIaraTh CBOKO TOYKY 3pPEHHUS C HCIIOIh30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCIIOJI30BAaTh MPEUMYIIECTBA KOMAHIHOW W HHIUBUIYaTbHOU
paboTHI;

BBIOMPATh TEMAaTUKy W METOJBI COBMECTHBIX JEWCTBHH € Y4ETOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KJIOTO WiICHA KOJUICKTHBA,



[IpUHUMATh  LEIM  COBMECTHOM  JEATEIbHOCTH,  OpPraHU30BBbIBATH WU
KOOPJAUHUPOBATH JEUCTBUSA MO €€ NOCTUKEHUIO: COCTABIATH IUIAH JIEHMCTBUM,
pacupenensaTh pojid ¢ Y4€TOM MHEHUH YYaCTHHKOB, OOCYXKIaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOEr0 BKJIAJIa U KaXJOr0 yYaCTHHKA KOMaHAbl B OOLIUI
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeiaraT HOBBIE IIPOEKTHI, OLEHUBATh MAECU C TNO3ULUHUH HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATEIMYECKOE TOBEICHUE B  Pa3JIMYHBIX
CUTYaIUsX, IPOSIBISTH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

PeryiisiTUBHBIE YHUBEpPcaJbHbIe yUeOHbIE JeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh IMO3HABATEIIBHYIO JEATEeIbHOCTh B 00JIACTH
bU3UKM W aCTPOHOMHH, BBISBISATH MNPOOJEMBI, CTaBUTh U (OPMYJIHPOBATH
COOCTBCHHEIC 3aJ1a4M;

CaMOCTOSITEIbHO COCTAaBJSATh IUJIAH PEIICHUS PACUYETHBIX M KAaYECTBEHHBIX
3a/1a4, TUTAaH BBITIOJHCHHUS MPAKTHUYECKOW paboThl C y4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEATIOYTCHHH;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;
JienaTh OCO3HAHHBIM BBIOOpP, AapryMeHTUpOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTbH 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMHUPOBAHUIO M TIPOSIBJICHUIO APYIUIIMHU B 0071aCTH (PU3HKH,
MTOCTOSTHHO TOBBIIIATH CBOM 00pa3oBaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B IEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEJISM;

BJIa/ICTh HABBIKAMH MO3HABATEIHLHON peIeKCUM KaK OCO3HAHUSI COBEPIIIAEMBIX
JNEUCTBUUA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;
UCIIONIb30BaTh MPUEMBI pedIEeKCUM ISl OIEHKU CUTYalluH, BHIOOpa BEPHOTO
peLICHUS;

yMETh OLIEHMBAaTh PUCKU M CBOEBPEMEHHO MPUHUMATH PELIEHUS MO0 HX
CHIKECHUIO;

IPUHUMATh MOTHBbl W AapPryMEHTHl JPYIMX IPHU aAHAIU3E PE3YJIbTATOB
NEATEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBl W AapPryMEHTHl JPYIMX T[PU aAHAIU3E PE3YJIbTATOB
NEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLUIUOKH.



B npouecce 10CTHKEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrPaMMBI 1O (PU3HKE
JUIsL YPOBHSI CpellHEero oOiiero oOpa3oBaHUs y OOyYalolUXCsS COBEPIICHCTBYETCS
AMOIMOHAJIBHBIN UHTEIJIEKT, IPEANONaraloi copMUPOBAHHOCTD:

CaMOCO3HaHMs, BKIIIOYAIOIIETO CIOCOOHOCTh MOHHUMATh CBOE SMOLMOHAIBHOE
COCTOSIHME, BHJIETh HaIlpaBi€HUs pPa3BUTHS COOCTBEHHOM SMOIMOHAIBHOMN
cdepsl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAaHMs, BKIIOYAIONIETO CaMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJEHUE, CIOCOOHOCTh aJalTHPOBATHCI K
SMOIIMOHAJIBHBIM U3MEHEHHUSIM U TMPOSBIATb THOKOCTh, OBITb OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONICH CTpeMJICHHE K JOCTHKEHHUIO 1IeId U
ycrexy, ONTUMHM3M, HHULMATUBHOCTb, YMEHHUE JIEHCTBOBATh, UCXOJS U3 CBOMX
BO3MO>XHOCTEH;

AMIIATUH, BKJIIOYAIOUIEH CHOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBaTH €ro MpPH OCYUIECTBICHUH OOIIEHHUS, CIHOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CTIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C
JIPYTUMH JIIOIbMH, 3a00TUTHCS, IPOSIBIISITH HHTEPEC U pa3peliaTb KOHQIUKTHI.

ITPEAMETHBIE PE3VJIbTATHI

K koHny obyuenus B 10 knacce npeaMeTHbIE pe3ylbTaThl Ha YIiyOJEHHOM YpPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJIb (PU3HKH B SKOHOMHUUYECKOH, TEXHOJIOTHYECKOH, SKOJIOTHIECKOH,
COLIMAJILHOM M JITHUYECKON cepax NesTeNbHOCTH 4YEJNIOBEKa, pPOJIb U MECTO
bU3UKH B COBPEMCHHOW HAy4YHOW KapTHHE MHpa, 3HAYEHHUE OIHUCATEIHHOM,
CHUCTEMATH3UPYIONIeH, OOBSCHUTCIBHOM M  IMPOTHOCTUYECKOW () YHKITUH
buznuecKkor TeOpUH — MEXaHUKHU, MOJICKYJSIPHOU (DM3HKU U TEPMOJMHAMHUKH,
poiib (U3MYECcKO Teopur B (POPMUPOBAHHUH TMPEICTABICHUN O (U3HUUECKOM
KapTUHE MUPA;

pas3nuYaTh yCIOBUS TMPUMEHUMOCTH Mojelield (U3MUECKHX Tell M MPOIIECCOB
(ABJIEHMIT): WHEpUHATbHAsA CcHUCTeMa OTcuéra, abCONIOTHO TBEPIOE TEINO,
MarepuajgbHas TOYKa, PABHOYCKOPEHHOE [BH)KEHHE, CBOOOJHOE TNaJEHUE,
abcomotHOo ympyras nedopmaius, aOCONMIOTHO ympyroe # aOCOIIOTHO
HEYyNpYyroe CTOJKHOBEHHUS, MOJEIM ras3a, JKHJIKOCTM H  TBEPIOTO
(KpUCTAJUIMYECKOTO0) Tella, WACAlIbHBIM Tra3, TOYEUHBIA 3aps]l, OJHOPOJHOE
AIEKTPUUYECKOE TOJIE;

pasnuyath yclioBus (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB,
MMOHUMATh BCeOOIMI xapakTep PyHIaMeHTaIbHbIX 3aKOHOB U OrPAHUYEHHOCTh
WCIIOJIb30BaHUs YACTHBIX 3aKOHOB;



aHAJIM3UPOBATH U OOBSACHITH MEXaHUUYECKHE MPOLECCHl U SBICHUS, UCTIOIB3YS
OCHOBHBIE TMOJOKEHUS U 3aKOHbI MEXaHUKU (OTHOCUTEIBHOCTh MEXaHUYECKOTO
NBIDKEHUS,  (QOpMyJibl ~ KMHEMAaTUKH  PaBHOYCKOPEHHOTO  JIBHIKCHUS,
npeodpazoBanus ['amuiess Jyisi CKOPOCTH U MepeMelleHus, 3aKkoHbl HbioToHa,
NPUHILMI OTHOCHUTENBHOCTU ['anniiesi, 3aKOH BCEMUPHOIO TATOTEHMS, 3aKOHBI
COXpaHEHMS] MMIYJIbcA W MEXAaHUYECKOW HHEPTruM, CBsI3b PAOOTHI CHIIBI C
U3MEHEHUEM MEXaHMYECKON SHEpPruu, yCJIOBHUSI PaBHOBECHs TBEPAOrO Tela),
IpU 3TOM HCIOJIb30BATh MATEMaTUUYECKOE BBIPAXKCHHE 3aKOHOB, YKAa3bIBATh
yCJIOBUSI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB: TpeoOpazoBaHuii ['anmunes,
BTOPOTO U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAHEHUS] HMITyJIbCa U
MEXaHMYECKOU YHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aQHAJM3UPOBATh W OOBSACHATH TEIUIOBBIC MPOILIECCHI W SIBJICHUS, HCIOJIB3YS
ocHoBHbIe moJioxkeHUss MKT u©  3akoHBI MOJICKYJSApHOM (PUHKUA U
TEPMOJAMHAMUKH (CBSI3b JABJICHUS UJEATBLHOTO Ta3a CO CPpeHeH KMHETUYECKOU
SHEpPrueu TEIMJIOBOr0 JABWKEHUS M KOHIEHTpPAIIMEH €ro MOJIEKYJ, CBS3b
TEMIEpPaTypbl BEIIECTBA CO CPEAHEH KHUHETHYECKON SHEPrueil TemioBOTo
JIBW)KEHUS €Tr0 YacCTHll, CBSI3b JABJICHUS HJCATBHOTO Ta3a C KOHIEHTpAIUEH
MOJIEKYJI U €T0 TeMIIepaTypou, ypaBHeHue MeHneneeBa—KianeripoHna, nepBbiit
3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHEHUS SHEPIHMU B TEIUIOBBIX IMPOIECCaXx),
IIPU OTOM HCIIOJIb30BaTh MAaTEMaTUUYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBATh
yCJIOBUs IPUMEHUMOCTH ypaBHeHUsI MeHneneeBa—KnanelpoHa;
aQHAM3UPOBATh U OOBSICHATH AJICKTPUUYECKUE SIBICHHS, MCIOJIb3Ys OCHOBHBIE
MOJIOKEHUS M 3aKOHBI AJIEKTPOJAMHAMUKH (3aKOH COXPAaHEHUS BJIEKTPUUECKOTO
3apsaa, 3akoH KynoHa, DOTEHUMAIBHOCTH 3JIEKTPOCTATUYECKOIO  IOJIS,
IIPUHLMI CYIIEPIO3ULINU JICKTPUUYECKUX TOJIEH, IPU ITOM YKa3blBas YCIJIOBUS
IIPUMEHUMOCTH 3akoHa KysoHa, a Takke MPAaKTUYECKHU BAXKHBIE COOTHOILIECHUSA
3akoHbl OMa JJIsl y4acTKa UENH U JUIsl 3aMKHYTOW 3JEKTPUYECKON LIETH, 3aKOH
Jlxoyns—Jlenna, nmpaBuna Kupxroda, 3akonsl @apajges 1151 JIEKTPOIN3a);
ONMHCHIBaTh (HU3MYECKUE TIPOIECCHl W SBICHUS, WCIHONIb3YS BEIMYHHBI:
IIEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIIbC T€Ja W CUCTEMBI TEN, CUJA,
MOMEHT CHJIbI, JaBJICHUE, MOTCHUUAIbHAA JHEPIrus, KWUHETHYECKas SHEPIHs,
MEXaHH4YecKasi YHEPTHUs, padoTa CUITbI, IICHTPOCTPEMUTETFHOE YCKOPEHUE, CHUlia
TSKECTH, CUJIA YIIPYTOCTH, CHJIA TPEHHUSI, MOIIHOCTh, SHEPTUS B3aUMOIECHCTBUS
Tena ¢ 3emnéii BONMM3M €€ MOBEPXHOCTH, JHEPrus yHpyrou aedopmanuu
NPYXUHBI, KOJTUYECTBO TEIJIOTHI, abCOJIOTHAs TemIeparypa Tena, paboTa B
TEPMOJMHAMUKE, BHYTPEHHSSI DHEPrus MACAJbHOrNO OJHOATOMHOIO rasa,
paboTa HJICAIBHOrO Tra3a, OTHOCHUTEIbHAS BJIAKHOCTH Bo3ayxa, KIIJ]
UJCAIBHOTO TEIJIOBOTO JBUTATENS; JJIEKTPUYECKOE II0JEe, HANPSKEHHOCTD
3JIEKTPUYECKOrO TOJSA, HANPSOKEHHOCTh IOJNS  TOYEYHOTO 3apsla WIH
3apsSOKEHHOr0  mapa B BakKyyMé M B JUIJIEKTPUKE, MOTEHUHUAI
3JIEKTPOCTATUYECKOTO MOJIS, PA3HOCTh MOTCHIMAIIOB, 3JICKTPOABIKYILAS CHJIA,



cuja TOKa, HaIpPSIKEHUE, MOIIHOCTh TOKA, dJEKTpUUYecKass EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTUBIEHUE YydyacTKa IeMU C I[OCJIEeAOBAaTebHBIM U
MapajuielibHbIM COCIMHEHUEM PE3UCTOPOB, JHEPTUs DICKTPUUYECKOTO MOJs
KOHJICHCATOPa;

OOBSACHATh OCOOEHHOCTH MPOTEKaHUS (PU3NYECKUX SIBICHHUI: MEXaHWYeCcKoe
JBIDKEHHE, TEIUJIOBOE JBWKEHME YacTHI[ BEIIECTBA, TEIUIOBOE pPaBHOBECHUE,
OpoyHOBCKO€ HIBMKEeHHE, Nu(pdy3us, WcnapeHue, KUMCHUE W KOHJCHCAIus,
IJIaBJICHUE W KPUCTAUIM3allMsl,  HAMNpPaBICHHOCTh  TEIUIONEpeaayu,
ANEKTpU3AIUs TeJd, OSKBUIMOTEHIIMAIBHOCTh TOBEPXHOCTH  3apSKEHHOTO
IIPOBOJIHUKA;

MPOBOJIUTh HUCCJIEOBAHWE 3aBUCUMOCTH OJHOW (PU3MUECKOW BETUYUHBI OT
JPYrol ¢ WCMOJB30BAaHUEM IMPSMBIX U3MEPEHUM, MPU ITOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCUPOBATh PE3yJbTAThl MOJYYCHHON 3aBUCUMOCTH (DU3NUYECKUX
BEJIMYUH B BUJIC TPAPUKOB ¢ YIETOM aOCOMIOTHBIX MOTPEUTHOCTENH U3MEPEHUH,
JienaTh BBIBOIBI 11O PE3yJIbTaTaM MCCIICI0BAHUS;

IIPOBOJIUTH KOCBEHHBIC M3MEPEHUs (PU3UUECKUX BEJIMYHH, MPU ITOM BBIOMPATH
ONTUMAaJIbHBI METOJ M3MEPCHHS, OIICHUBATh aOCOTIOTHBIE M OTHOCUTEIBbHBIC
MOTPEUTHOCTH MIPSMBIX M KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTH OMBITHI TIO TPOBEPKE TMPEIOKEHHOM TUIOTE3bl: ITUIAHUPOBATH
AKCIIEPUMEHT, COOHMpAaTh OSKCIEPUMEHTAIBbHYI0 YCTAaHOBKY, AaHAJIM3HPOBATH
MOJIYYE€HHBIE PE3yJbTAThI U JIeJIaTh BBIBOJI O CTATyCE MPEAJIOKEHHON THITOTE3bI;
coOmroaTh MpaBmiia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCICAOBAHUMA B
pamMKax y4eOHOTO SKCIIEpUMEHTA, MIPAKTUKYyMa U y4eOHO-HCCIIeIOBATEILCKON U
IIPOEKTHON JEATEIHHOCTH C HCIOJIH30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB U
1a60paTopHOro 000PYI0BAHUS;

pemaTth pacy€THbIC 3aJ1a4u C SIBHO 33IaHHOM M HESBHO 3aJaHHON (pU3MUecKoi
MOJICNIbIO: HA OCHOBAHWM aHaJIM3a YCJIOBUsSI OOOCHOBBIBATH BHIOOP (PpU3HUECKOM
MOJIeNI, OTBEYAIOUIeH TPEOOBAHUAM 3a7aud, NPUMEHITh (POPMYIBI, 3aKOHBHI,
3aKOHOMEPHOCTH M TIOCTYJaThl (DU3WYECKUX TEOPUU TMPHU HUCIOIH30BAHUU
MaTeMaTHYE€CKUX METOJOB PEIICHUs 3a/1ay, IPOBOJUTH pacU€Thl HA OCHOBAHUU
UMEIOIINXCS JAHHBIX, aHAJTU3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METO]IbI
peuIeHus ¢ Y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;

pemiaTh KadyeCcTBEHHBIE 3a/layd, TpeOyrolre MPUMEHEHUS 3HAHWN U3 Pa3HBIX
pasnenoB Kypca (PU3MKH, a TaKKE€ MHTETrpaluy 3HaHWU W3 JPYrux MpPeIMETOB
€CTECTBEHHO-HAYYHOI'O0  IMKJIA:  BBICTpaWBaTh  JIOTMYECKYIO  LEMOYKY
pacCyXKI€HUH C ONOpOMl Ha M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH WU
(bu3UYeCKUe SIBICHUS;

UCTIOJIb30BaTh TEOPETUUCCKUE 3HAHUS I OOBSICHEHUST OCHOBHBIX MPUHITUIIOB
paboThl  U3MEPUTENIbHBIX  OpUOOPOB,  TEXHUYECKUX  YCTPOUCTB U
TE€XHOJIOTMYECKHUX MPOIIECCOB;



MPUBOJUTH MPUMEPHI BKJIaJa POCCHUMCKUX U 3apyO€KHBIX YYEHBIX-(U3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHUE MPOLECCOB OKPYKAIOUIErO0 MUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHM;

aHAIM3UPOBATh M OLIEHMBATh IMOCJIEICTBHS OBITOBOM M IPOW3BOJCTBEHHOU
NEeSATENbHOCTU YEJIOBEKA, CBSI3aHHOM C (PU3MYECKHMH MPOLIECCAMM, C MO3ULUN
HKOJIOTMYECKOM  0€30MacHOCTH,  MPEACTABICHHH O  palUMOHAIBHOM
IPUPOIOIIOJIH30BAHUH, & TAKKE PA3yMHOM HCIIOJIb30BAaHUU JOCTHKEHUM HayKH
U TEXHOJIOTHH 1JIs1 JaldbHEHNIIEero pa3BUTUS YEJIOBEYECKOTI0 00IECTBA;
OPUMEHATh Ppa3MyHble CrnocoObl paboThl ¢ HHPopManuend (HU3NIECKOTo
coJiep KaHMsl C UCTIOJIb30BAHUEM COBPEMEHHBIX HHPOPMALMOHHBIX TEXHOJIOTUH,
OpU 3TOM HCHOJB30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJOTHUHU IS
NOMCKa, NepepadOTKH M MPEabSBICHUS Y4yeOHOW U HAay4YHO-TIOMYJISIPHOU
uHboOpMalKi,  CTPYKTYpUpPOBaHUS M  UHTepHpeTanuud  uUH(opmanuwu,
NOJIYYeHHOW U3 pa3IUYHbIX HMCTOYHUKOB, KPUTUYECKH aHaIU3UPOBATH
noJiydaeMmyro MH(OpMaIuio M OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIIMXCS 3HAaHUM, TaK U HA OCHOBE aHaJIM3a UCTOYHUKA HH(OpMaIuy;
IPOSIBIIATh OPraHU3AI[MOHHBIC W TMO3HABATENIbHBIE YMEHHUS CaMOCTOATEIbLHOTO
NpUOOPETeHNsI HOBBIX 3HAHHM B MPOIIECCE BBHITOJIHEHHS MPOEKTHBIX U y4eOHO-
UCCJIeI0BATENbCKUX padoT;

paboTath B TIpyHIe C HCHOJHEHUEM pAa3IMYHBIX COLMAJIBHBIX pOJEH,
IUIaHUPOBaTh PabOTy TpyNIbl, PalMOHAIBHO PaCHpeneisaTh AEATEIbHOCTh B
HECTaHJAPTHBIX CUTYyallUsAX, aJE€KBAaTHO OLEHUBAaTh BKJIAJ KaXIOro U3
YYaCTHHUKOB I'PYIIIbI B pEIIEHUE pacCMaTpUBaeMON POOIIEMB;

OpOSIBISATH MOTHUBALIMIO K Oyaymied mNpoecCHOHaNbHOM JEATEIbHOCTH IO
CIIEUATIBHOCTIM (hU3UKO-TEXHUUYECKOTO TTPOQHIIS.

K konny obyuenus B 11 Knacce mpeaMeTHbIe pe3ynbTaThl Ha YriyOJIEHHOM YpPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

MOHUMATh POJIb (U3UKH B DKOHOMHUYCCKOM, TEXHOJOTHYECCKOMN, COIMAILHOU U
ATUYECKOW cdepax NeITeNTbHOCTH 4YEJIOBEKa, pPOJIb U MECTO (U3UKH B
COBPEMEHHOM HAay4yHOW KapTUHE MHpPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JNEATENBHOCTA YEJIOBEKA M JaJbHEMIIEM HAay4YHO-TEXHHYECKOM pPa3BUTHH,
3HAUEHWE  OMUCATEIbHOW, CHCTEeMATH3UPYIONIEH, OOBSICHUTCIBHOW U
MPOTHOCTHYECKON (DYHKIMH (PU3UYECKOW TEOpUM — IJIEKTPOJMHAMUKH,
CHEIUATbHOW TEOPUM  OTHOCHUTEIBHOCTH, KBAaHTOBOW  (PU3WKH, pOIb
dusnueckoi Teopuu B HOPMUPOBAHUH TIPEACTABICHUN O (PU3UIECKON KapTHHE
MHUpa, MeCTO (HU3MYECKOW KapTUHBI MHUpa B OOMEM Py COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX NPEACTABICHUN O IPUPO/IE;

pas3inyarh yCJIOBHUS MPUMEHUMOCTH Mojesell (PU3nuecKux Tel U MPOIECCOB
(sIBJIE€HUI): OJHOPOJHOE SJIEKTPUYECKOE U OJHOPOAHOE MArHWTHOE IMOJs,
rapMOHMYECKHE  KOJeOaHus, MaTEeMaTHUYEeCKUW  MasiTHUK, HWJealbHbIN



MPY)KUHHBI MasITHUK, TAPMOHHYECKHE BOJHBI, WICAIBHBIN KOJeOaTeIbHBIH
KOHTYp, TOHKas JIMH3a, MOJEJeil aToMa, aTOMHOTO Si/ipa U KBAaHTOBOM MOJENU
CBETa;

pasznuyath yclioBus (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB,
NOHUMATh BCEOOIIUI XapakTep PyHIaMEHTAIbHBIX 3aKOHOB U OIPaHUYEHHOCTh
UCIIOJIb30BAHMS YaCTHBIX 3aKOHOB;

AQHANIM3UPOBATh M OOBACHATH JIIEKTPOMArHUTHBIE MPOIECChl M  SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI 3JIEKTPOJIMHAMUKY U CTIELIMAIbHON
TEOPUU OTHOCHUTENIbHOCTU (3aKOH COXpPaHEHHUs AIIEKTPUYECKOIo 3apsjia, cuia
Awmrepa, cuia JlopeHuia, 3aK0OH 3J€KTPOMAarHUTHON MHAYKIMY, mpaBuiio Jlenna,
cBsi3b DJIC caMOMHAYKLIMHM B 3JIEMEHTE JJIEKTPUUYECKOM LIEMU CO CKOPOCTHIO
U3MEHEHMSI CWJIbl TOKA, IMOCTYJaThl CIELHATIbHON TEOPUU OTHOCHTEIbHOCTH
OUHINTEHHA);

aHAIM3UPOBATh M OOBSCHATH KBAHTOBBIE MPOLECCHl W SBJICHUS, MCIOIb3YS
MOJIO)KEHHSI KBAHTOBOM (u3uku (ypaBHeHue ODifHIITEWHa 118 porodddekra,
NmepBbIi W BTOpPOM  mocTynaTel  bopa,  TNpHHIMII ~ COOTHOIICHHUS
HeomnpenenéHHocTel ['eiisenOepra, 3aKOHbI COXpaHEHHS 3apsIOBOIO U
MacCOBOT'O YHWCEJ M JHEPIHMHM B SIJIEPHBIX PEAKIHUAX, 3aKOH PaTUOAKTUBHOTO
pacrajna);

ONMKCHIBaTh (U3MYECKUE TPONECChl U SBJICHHUSA, UCIHOJb3YsSd BEIUYHHBI:
HANPsDKEHHOCTh  DJIEKTPUYECKOTO  TOJIA, TMOTEHIMA 3JIEKTPOCTATUYECKOTO
0JIs, PA3HOCTh MOTEHIINAJIOB, AIEKTPOABUIKYILAS CHIIa, UHIYKIIMS MATHUTHOTO
MOJIsI, MarHUTHBIA TOTOK, cuja Ammepa, MHAYKTUBHOCTb, 3JIEKTPOJBIKYIIAsS
CWIa CaMOWHAYKIIMH, SHEPTrUs MAarHUTHOTO TIOJsl TMPOBOJHUKA C TOKOM,
PESITUBUCTCKAN HWMITYJIbC, TOJHAs JHEPrusi, HHEPrus IOKOS CBOOOIHOM
YaCTHIIbI, SHEPTUS U UMITYJIbC ()OTOHA, MACCOBOE YMCIIO U 3apsif A/ipa, SHEPTUs
CBSI3M S7PA;

O0OBSICHATH OCOOCHHOCTH MIPOTEKAHMS bU3nIeCKUX SIBJICHU ;
ANEKTPOMArHUTHAasT WHAYKIUS, CAMOMHIYKIHS, PE30HAHC, HHTEephepeHIns
BOJIH,  JAU(paKkuus, JIUCHEpCHUs, I[OJIHOE  BHYTPEHHEE  OTpa)KCHHE,
dotoanexTpuueckuii d3dpdext (dhotoaddekr), ampda- u Oeta-pacnansl sSAep,
ramMmma-usiaydeHue snuep, (GU3M4ecKue MPUHIUIB CIEKTPAIHHOTO aHaIW3a W
paboThI N1azepa;

OTIpEJIeIISITh HANIPABJICHUE WHAYKIIMH MAarHUTHOTO TIOJIS MPOBOJHHUKA C TOKOM,
cuiibl AMnepa u cuiiel Jlopenna;

CTPOUTh M300pa)KeHHUE, CO3/IaBa€MOE€ IIJIOCKUM 3€pKajioM, TOHKOW JIMH30M, U
PACCUHTHIBATH €TO XapaKTEPUCTHKU;

OPUMEHSATh OCHOBOMOJIATAIOIINE aCTPOHOMHUYECKUE MOHITHS, TEOPUU U 3aKOHBI
IUIA aHaIu3a U 00bACHEHUs (PU3MUYECKUX MPOIIECCOB, MPOUCXOASIINX B 3BE3IAX,
B 3BE3/IHBIX CHUCTEMAaX, B MEKTAJIAKTUYECKON cpesie; MBUKEHHUS HEOCCHBIX Tell,
ABOJIIOIUH 3BE3] U BeeleHHo;



MPOBOJUTh  HUCCJIEJOBAHME  3aBUCUMOCTEH  (DU3MYECKUMX  BEJIMYHUH  C
HCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(uKCHpPOBATh PE3yJabTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B
BUJE Tpa@UKOB € y4ETOM aOCOJIIOTHBIX MOTPEHIHOCTEH H3MEPEHHM, IenaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEJIUYMH, TP 3TOM BbIOUpATH
ONTUMAJIBHBI METOJI U3MEPEHHUs, OLIEHUBATh a0COJIOTHBIE M OTHOCHUTEJIbHbIE
HNOTPEIIHOCTU NPSIMBIX U KOCBEHHBIX U3MEPEHUM;

IPOBOAUTH OMBITHl 1O MPOBEPKE MPEIIOKEHHON TUIIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh SKCHEPUMEHTAIbHYI0 YCTAaHOBKY, AaHAJIM3UPOBAThH
NOJIyYE€HHBIE PE3yJIbTAThI U JIENIaTh BBIBOJI O CTATyCE MPEAI0KEHHON THIIOTE3bI;
OMKCHIBATH METOBI MOIYYEHHUS! HAYUYHBIX aCTPOHOMUYECKUX 3HAHM;
coOroaTh MpaBuiia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIEAOBAHMM B
paMKax y4eOHOTO SKCIIEpUMEHTA, TPAKTUKYMa U y4eOHO-HCCIIEI0BATENbCKON 1
IPOEKTHON JEATEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB U
1ab0paTOpHOTO 000PYAOBAHUS;

pemarh pacy€THbIC 3a/1a4d C SBHO 3a/IaHHOM M HESBHO 3aJlaHHOMN (hU3HYeCKOn
MOJIENIbIO: Ha OCHOBAHHMM aHAJM3a YCJIOBHS BBIOMpaTh (PU3NYECKHE MOJEIH,
OTBEeUalIIMe TpeOOBaHUSAM  3a7auyd, TPUMEHATH (POPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJaThl (PU3NYECKUX TEOpUM MPHU HCIOIH30BAHUU
MaTeMaTHYECKUX METOJOB PEMIEHUS 3a/1a4d, IPOBOJUTH PACUETHl HA OCHOBAHUU
UMEIOIINXCS JaHHBIX, aHAJTU3UPOBATH PE3YNIBTAThl U KOPPEKTUPOBATH METOJIbI
peleHns ¢ Y4ETOM NOJIYYEHHBIX pPe3yJIbTaTOB;

pemiaTh KayecTBEHHbIE 3a/layd, TpeOyrolre MpUMEHEHHUs 3HAHWM U3 Pa3HbIX
paszenoB Kypca (GU3MKH, a TaKKE WHTETPallMd 3HAHUW U3 JIPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0  IMKJA:  BBICTpaWBaTh  JIOTMYECKYIO  LEMOYKY
pacCcyKJI€HUH C ONOpOM Ha W3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uvecKue sIBICHUS;

UCTOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB
paboOThl  M3MEPUTENBHBIX  NPUOOPOB,  TEXHUYECKUX  YCTPOHCTB U
TEXHOJOTUYECKUX MPOLECCOB;

HOPUBOAUTH IPUMEPHI BKJIa/la POCCHUICKUX U 3apyOeKHBIX Y4EHBIX-(DU3HKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE NPOLECCOB OKPYXKAIOUIErO0 MUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUl;

aHAJIM3UPOBATh M OICHUBATh TOCJIEICTBUSA OBITOBOM M IPOU3BOJACTBEHHOU
JEeSITEeIbHOCTU YEJIOBEKa, CBSI3aHHOW ¢ (PU3NYECKUMU MPOLIECCaMH, C MO3UIIHMA
AKOJIOTUYECKON  0€30MacHOCTH, NPEACTABIEHUA O  PalUOHAIBHOM
IPHUPOIOIIOJIB30BAHUY, & TAKKE PA3yMHOM HCITOJIB30BAHUU JOCTH)KEHUI HAyKU
Y TEXHOJIOTUH JJI JaJbHEHIIEro pa3BUTHS YEIOBEYECKOIO 00IIECTBA;
MPUMEHSTh pa3fiuyHble CcHnocoObl paboTel ¢ uHpOpManuend QU3NUECKOTO
CoJlep KaHMsl C UCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTH,



P 3TOM HCHOJB30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHBIE TEXHOJOTUU IS
MOMCKa, NEepepadOTKU M MNPEIbSABICHUS Y4eOHOM M Hay4YHO-TIOMYJSPHOI
uHpopMany,  CTPYKTYPUPOBAaHHSA M  HUHTEpHpeTalud  HHPOpPMaLUH,
MOJIYyYeHHOW U3 pa3IMYHBIX HMCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH
NOJy4yaeMyl0 MH(GOpMalUI0 U OLEHUBAaTh €€ JTOCTOBEPHOCTh KaK HAa OCHOBE
UMEIOIMXCS 3HaHWW, TaK U HA OCHOBE aHAJIM3a UCTOYHUKA HH(OpMauy;
IPOSIBIIATh OPraHU3AI[MOHHBIE W TMO3HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOTO
NpUOOPETEHHsI HOBBIX 3HAHUM B MPOILIECCE BBHIMOIHEHUS MPOEKTHBIX U y4eOHO-
UCCIIeI0BAaTENbCKUX padoT;

pabotaTh B TpYIINE C HWCIOJIHEHUEM pa3IUYHbIX COLHUAIbHBIX pOJIEH,
IUIAHUPOBATh PabOTy TPYMIbl, PAMOHAIBHO pacHpelessiTh NeATEIbHOCTh B
HECTaHJAPTHBIX CHUTYyallUsX, aJIeKBaTHO OLEHUBATh BKJAJ KaXJIOro Wu3
YYaCTHUKOB IPYIIIbI B PEIICHHE paccCMaTpUBaeMOi POOIeMbI;

OpOSIBIIATH MOTHMBAIMI0O K Oyaymed npodecCHuoOHaNbHON MESTeIbHOCTH 110
CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3zaen 1. HAYYHBIA METO/I ITO3HAHUSI ITIPUPO/IBI
. bubnuorexa [JOK
1.1 H
AYFIHBIH METOAL TOSHATIE HPHPO! 0 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica 10 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica 10 https://m.edsoo.ru/7f41bf72
N bu6mmoreka [IOK
23 Cratiica TeEpAOTO Tena > 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1 https://m.edsoo.ru/7fALbF72
Utoro mno pazneny 35
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 https://m.edsoo.ru/7FALbF72
bu6mmoreka [JOK
3.2 T T 20 1
CPMOMHAMHUIA. L CILTOBIC MATIHHb! https://m.edsoo.ru/7f41bf72
3.3 ArperatHble cocTosiHUs BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

MepEeX0 bl https://m.edsoo0.ru/7f41bf72
Wroro mo pazueny 49
Paznea 4. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
4.1 24
IEKTPHIECKOE HoNe https://m.edsoo.ru/7f41bf72
. . bubnuoreka [JOK
4.2 [ToCTOSIHHBIN EKTPUYECKUI TOK 24 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
4. T
3 O B PASIITAHPIX Cpeax 0 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 54
Pazaen 5. PU3NYECKUM MIPAKTUKYM
. bu6mmoreka [IOK
>1 DH3MIECKIH MPAKTHKYM 16 16 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 16
PezepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KVIACC

KoanugecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazaen 1. QJIEKTPOJIMHAMUKA
1.1 MarsuTHoOe moJe 14 bubmiorexa HOK
https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
1.2 1 1
DIIEKTPOMATHHTHAS HHAYKIHS 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUS 1 BOJIHBI
2.1 MexaHn4ecKkre KoaeOaHus 10 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 bubmorexa [IOK
https://m.edsoo.ru/7f41c97c
MexaHW4ecKUe U JIEKTPOMArHuTHbHIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.4 25 1
Onrika https://m.edsoo.ru/7f41c97c
Utoro no pazneny 60
Pa3gen 3. OCHOBBI CIHELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Octosst CTO https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 5



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
) PIHYCKYJIAp oy https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.2 (6))
H3HKa atoMa 5 https://m.edsoo.ru/7f41c97c
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHIL https://m.edsoo.ru/7f41c97¢
Hroro mo pazmeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/7f4197c
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusirieckuit IPAKTHIYM 16 16 https://m.edsoo.ru/7f41c97¢c
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOLIIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJCPKAHUS U OTbITa 15 bubnnoreka [JOK
' JESATEIBLHOCTH, IPUOOPETEHHOTO MPHU https://m.edsoo.ru/7f41c97c
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
N KosunyecTBo yacos.
°
w/n Tema ypoka. B Konrtpoabubie | IlpakTuueckue duexkTpoHHble (¢ poBbIE)
cero
padoTsbI padoThI o0pa3oBaTe/ibHbIE peCypChl
bubmmoreka [{OK
®usuka — GyHIaMEHTAIbHASA HAyKa O MPUPOJIE 1 https://m.edsoo.ru/7f41bf72
HayuHbIil METOJ1 TO3HAHKS U METOIbI 1 bubmmorexa IIOK
UCCIEeIOBaHUS PU3NYECKUX SBJICHUN https://m.eds00.ru/ 71410772
OKCHEPUMEHT U TEOPHS B MPOLECCE MO3HAHUS bubnuoreka [JOK
npupoiel. Habmoienne u SKCIiepuMeHT B 1 https://m.edsoo.ru/7f41bf72
¢busuke
bu6moreka [IOK

CriocoObl n3MepeHust GU3NYECKUX BETUUHH. 1 https://m.eds00.ru/7f410f72
AGCOIOTHAS M OTHOCUTEJIbHAS MOTPEIIHOCTH 1 brbmiorexa [IOK
W3MEpEHHT DU3IICCKHX BETHHIHH https://m.edsoo.ru/7f41bf72
MopenupoBanue B ¢pusuke. Posb u mecto bubnuoreka [JOK
(¢u3ukH B pOpMHUPOBAHUN COBPEMEHHOM 1 https://m.edsoo.ru/7f41bf72
Hay4YHOU KapTUHBI MUPA, B TPAKTUYECKON
JEeSITEeNbHOCTH JIIOeH
Mexanuyeckoe nBuxkenue. Cucrema oTcuera. bubnuoreka [JOK
OTHOCUTENBLHOCTh MEXaHHYECKOT'O JIBIKEHHS. 1 https://m.edsoo.ru/7f41bf72
[Ipsimas u oOpaTHas 3a7a4u MEXaHUKH.
Pannyc-BexTop MaTepualbHON TOYKH, €TO 1 bubnuoreka [IOK

MMpOCKOHUU HA OCHU KOOPAUHAT. TpaeKTOpI/IH.
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[Tepemenienue. Cxopocth. X mpoekiuu Ha
OCH KOOPJIMHAT.

https://m.edsoo.ru/7f41bf72

PaBHOMEpPHOE TPAMONIMHENHOE IBUKECHHUE.

bu6mmoreka [{OK

9 I'paduueckoe onrcanue paBHOMEPHOTO https://m.edsoo.ru/7f41bf72
MPSMOJIMHEHHOTO JIBUKCHHSI

10 CroskeHue nepeMelieH it i CKOPOCTEH. bubmorexa LHOK
Pemenne 3a1a4 https://m.edsoo.ru/7f41bf72
HepaBHoMepHOe nBm>xeHHE. MrHOBEHHAs bubnuorexa [JOK

11 CKOpoCTh. Yckopenue. [IpsamoimHeitnoe https://m.edso0.ru/7f41bf72
JIBUKCHHE C TIOCTOSTHHBIM YCKOPEHUEM

12 I'paduueckoe onucanue NpSMOIHHEHHOTO brbmotexa LIOK
JIBUKCHHS C TIOCTOSTHHBIM YCKOPEHUEM https://m.eds00.ru/ 71410772
CBoboaHoOe masienre. Y CKopeHue CBOOOTHOTO bu6mmoreka [IOK

13 nazieHust. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH, https://m.edsoo.ru/7f41bf72
YCKOpPEHUS OT BPEMEHU U UX rpaduku

14 JIBMKEHHUE Tella, OPOLIEHHOTO 10 YIJIOM K bubmorexa [IOK
TOPH30HTY https://m.edsoo.ru/7f41bf72
KpuBonuneiitnoe npuxenue. [[Brxenue mo bu6mmoreka [JOK

15 OKPY)KHOCTH. YTJIOBasi U IMHEWHAs! CKOPOCTb. https://m.edsoo.ru/7f41bf72
[lepuon u yactora. LleHTpocTpeMuTeNnbHOE U
MOJIHOE YCKOPEHUE.

16 KontponbHas padota o teme "Kunemaruka"
IlepsrIif 3akoH HproToHa. MHEepnaibHbIe bubnuoreka [IOK

17 cucteMbl oTcuéta. [[puHIMI OTHOCUTENBHOCTH https://m.edsoo.ru/7f41bf72
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHozelicTByromas cuia. Bropoit bubnuorexa [IOK
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3axkoH Hprorona. Macca

https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
19 B3anmonericteue ten. Tperuit 3akoH HeroToHa https://m.edsoo.ru/7f41bf72
20 [IpUHLKMII CyTIepro3UIMH cull. Pemenue 3amau Bubsmoreka [IOK
Ha pUMeHerHe 3akoHoB HproToHa https://m.edsoo.ru/7f41bf72
3aKOH BCEMHPHOTO TATOTCHHUSI. bubnuotexa [JOK
21 DKBUBAJIEHTHOCTh T'PABUTAIMOHHON U https://m.edsoo.ru/7f41bf72
MHEPTHOM MaccChl
Cuna TSKEeCTH M YCKOPEHHE CBOOOIHOTO brbnmorexa LHOK
22 aIcHUs https://m.edso00.ru/7f41bf72
JIBm>xeHre HeOeCHBIX Te U UX bubnuorexa [JOK
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas https://m.edsoo.ru/7f41bf72
KOCMHUYECKasi CKOpoCTh. 3akoHbl Kertepa
bu6moreka [IOK
24 Cuna ynpyroctu. 3akon I'yka. Bec Tena https://m.edsoo.ru/7f41bf72
Cuna tpenus. [Ipupoaa u BUIbI CUIT TPEHUS. bubnuoreka [JOK
25 JIBIKEHHE B )KUJIKOCTH U Ta3e C YYETOM CHIIBI https://m.edsoo.ru/7f41bf72
COTIPOTHUBIICHHUS CPEIBI
Japnenue. IuapocraTuyeckoe JaBieHue. Bubmmorexa [IOK
26 Crta ApxumMerna https://m.edsoo.ru/7f41bf72
57 A6comoTHO TBepaoe Teno. IlocTynarensHoe u Bubmmorexa [IOK
BpaliaTeIbHOE JBI)KEHHUE TBEPIOTO Tela https://m.eds00.ru/7f41bf72
28 MOMEHT CUIIBI OTHOCHTEILHO OCH BPAILICHHUS. bu6moreka IIOK

IIne4yo cunel.

https://m.edsoo.ru/7f41bf72
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CrnoxeHue cuil, MPUIOKEHHBIX K TBEPJIOMY
teny. LleHTp TsxecTn Tena. YcinoBus

bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72

29 paBHOBeCHS TBEpJOro Tena. Buabl
paBHOBECHS.
bu6mmoreka [{OK
30 Pemenne 3aznay. https:/m.edsoo.ru/7f41bf72
31 KonTponsHas pabora no teme "JluHamuka.
Cratuka TBepnaoro Tena'.
NMnynbc MaTepHabHOW TOYKH, CUCTEMBI bubnuorexa [JOK
32 MaTepuaibHbIX TOUeK. LleHTp Macc cucremsl https://m.edsoo.ru/7f41bf72
MaTepHUaIbHBIX TOUeK. Teopema o IBUKEHUN
LIEHTpa Macc.
NMnynbC crItbl M1 M3MEHEHUE UMITYJIbCA TENA. bubnuoreka [JOK
33 3aKOH COXpaHEeHUsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/7f41bf72
JIBYDKEHUE
MoOMEHT uMIybca MaTepUaTbHON TOUKH. bubnuorexa [JOK
34 [IpencraBneHue o COXpaHEHHH MOMEHTA https://m.edsoo.ru/7f41bf72
HMIIYJIbCa B LEHTPAJIBHBIX MOJIAX
bu6mmoreka [JOK
35 Pemrenne 3anau. https://m.edsoo.ru/7f41bf72
PaGora cuibl Ha MaJlOM M Ha KOHEYHOM bubmuoreka [JOK
36 nepemenieHuu. ['padguueckoe npeacrapieHue https://m.edsoo.ru/7f41bf72
paloThI CUJIbl. MOIIIHOCTD CHUJIBI
Kunernueckas sneprus. Teopema 00 bubnuoreka [IOK
37 U3MEHEHMH KHHETHYECKOW DHEPTUU https://m.edsoo.ru/7f41bf72
MaTepHAIBHON TOUKH
38 [loTeHManpHpIe U HEMOTEHIUAIBHBIE CHUJIBI. bubnuoreka [IOK
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[TorenumanesHas 3Heprus. Bropas
KOCMHUYECKasi CKOPOCTb.

https://m.edsoo.ru/7f41bf72

Tperbsa kocMuyeckasi ckopocTb. CBsi3b pabOTHI
HENOTEHLHUAIbHBIX CUJI C U3MEHEHUEM

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

39 MEXaHUYECKOMN IHEPTUU CUCTEMBI Tell. 3aKOH
COXPAaHEHUS MEXaHWYECKOU SHEPTHH.
Yipyrue u Heylpyrue CTOJIKHOBEHHUS. bubnuorexa [JOK

40 VYpasHenne bepHymm TSt HieaTbHON https://m.edsoo.ru/7f41bf72
KUIKOCTH

41 KonTponbHas pabota no teme "3aKoHbI
COXpaHEHUs B MEXaHUKe"
PasButHe npeacraBiaeHui 0 MpupoIe TEIIOTHI. bubnuoreka [JOK

42 Ocnoguble nonoxenuss MKT. Tuddysus. https://m.edsoo.ru/7f41bf72
BbpoyHoBckoe nBHKEHNE
Ctpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX bubnuorexa [JOK

43 Tes. XapakTep MBHKCHHUS U B3aUMO/ICHCTBHS https://m.edsoo.ru/7f41bf72
YacTHUIl BEIIeCTBa
Macca u pa3Mepbl MOJIEKYJT (AaTOMOB). bubnuoreka [JOK

44 Komuuectso Bemecrsa. I[locrosauas https://m.edsoo.ru/7f41bf72
ABorazapo.

45 Temneparypa. Ternosoe paBHoBecue. Illkana ﬁtTGJ.IHOTeKa LHOK
Lesbcus ps://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
46 Pemenue 3anad. https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
47 W neanbuerii ras. I'a3oBbIe 3aKOHBI.

https://m.edsoo.ru/7f41bf72
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YpaBHenue MeHneneesa-Kiamnelpona.

bubnuoreka [IOK

48 .
Pemenne 3a1a4 https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
49 AOcouroTHast TeMiiepatypa. 3akoH JanproHa. https://m.eds00.ru/7f410f72
50 M30mpoliecchl B HAEATLHOM Ta3e C bubsmorexa LIOK
TMOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA https://m.edso0.ru/741bf72
&1 I'paduueckoe mpecTaBIeHHE H30IPOIECCOB: bu6mmoreka [IOK
W30TEPMA, H30X0Pa, W300apa https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
52 Ocnoeroe ypasaenne MKT. https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
53 Pemrenne 3amaq. https://m.edsoo.ru/7f41bf72
CBs13b a0COTIOTHOM TEMIIEPATYPHI bu6moreka [IOK
54 TEPMOIMHAMUYECKON CUCTEMBI CO CpeaHEN https://m.edsoo.ru/7f41bf72
KHHETHYECKOM dHEprue mocTynaTeaIbHOTo
TEINIOBOIO ABMKEHUS €€ YaCTHII
55 O000111eH1E U cCUCTEMATH3AIMsI 3HAHUH 110 bubmiorexa LHOK
teme "Ocroel MKT" https://m.edsoo.ru/7f41bf72
56 Kountponsnas padora no teme "OcnoBst MKT"
TepMoauHamMuyeckas cucrema. 3ajlanue bu6mmoreka [JOK
BHEIIHUX ycnoBui uist T/ cucreMsl. BHentnue https://m.edsoo.ru/7f41bf72
57 u BHyTpeHHHE napamerpsl. [lapamerpsr T/1

CHUCTCMBI KaK CPCIHUC 3HAYCHHU A BCIINYNH,
OIMCHIBAIOIINX €€ Ha MHUKPOCKOIINYCCKOM
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YpOBHE

HyneBoe Hauano TepMOIUHAMUKH.

bubmnoreka [IOK

58 CamonpowusBosibHas penakcanus T[] cuctemsr k https://m.edsoo.ru/7f41bf72
TEIJIOBOMY PaBHOBECHIO

59 Moienb neanbHOro ra3a B TEPMOAUHAMUKE. bubmorexa [IOK
YcnoBust IpUMEHUMOCTH 3TON MOJECIIH. https://m.eds00.ru/ 71416772

60 Vpasuenne Menneneesa-Knanelipona u bubmorexa [IOK
BEIpAKEHHe 1S BHYTpEHHel SHepruu https://m.edsoo.ru/7f41bf72
BeIpaxkenue 111 BHyTpeHHEN SHEPTrUn bubnuoreka [JOK

61 OJTHOATOMHOT'O HJIeaJIbHOTO Ta3a. https://m.edsoo.ru/7f41bf72
KBa3ucratnueckre u HECTaTUYECKUE TPOLIECCHI.
DneMeHTapHas paboTa B TEPMOJIMHAMUKE. bubnuorexa [JOK

62 Boruncnenue pabotsl no rpaduky mnpoiecca Ha https://m.edsoo.ru/7f41bf72
pV-nuarpamme
Tennonepenada kak croco0® M3MEHEHUS bu6moreka [IOK

63 BHyTpeHHe# 3Heprun T]] cuctemsr 6e3 https://m.edsoo.ru/7f41bf72
COBEPIICHHS pabOTHI

bu6mmoreka [JOK

64 KouBexk1us, TerionpoBoJHOCTh, H3IydeHHUE. https://m.eds00.ru/7f41bf72
KoaunuectBo Temnotsl. TennoéMKOCTh Teaa. bubmuoreka [JOK

65 VY aenpHast U1 MOJISIpHAs TEIUIOEMKOCTH https://m.edsoo.ru/7f41bf72
BEIECTBA. Y IeNIbHAs TEIUIOTa CrTOPaHUs
TOTLIMBA.

66 Pacuér xoanvecTBa TEIIOTHI IPH Bubnmorexa IIOK
Temonepeaye https://m.edsoo.ru/7f41bf72

67 [Tonsitue 06 aguabaraom nporecce. IlepBoiit bubnuoreka [IOK
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3aKOH TCpMOJUHAMHUKN

https://m.edsoo.ru/7f41bf72

KommuectBo TeroTs! 1 paboTa Kak MephI

bu6mmoreka [{OK

68 -
M3MEHEHUs BHyTpeHHeH sHeprun T/1 cuctemsl https://m.edsoo.ru/7 416772
BTopoi1 3aKOH TepMOIMHAMUKY IS bubnuorexa [JOK
69 PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB. https://m.edsoo.ru/7f41bf72
Heo6patumocTh mpUpoIHBIX MPOIIECCOB.
bubmmoreka [{OK
70 [IpuHnune! aevictBus TernoBsix Mamud. KIT https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
71 MakcumansHoe 3Hauenue KII/I. [uxn Kapro https://m.edso0.ru/7f41bf72
bu6moreka [IOK
2 Pemenue 3anay. https://m.edsoo.ru/7f41bf72
OKOJIOTUYECKHE aCIIEKThI UCIIOJIb30BaHUS bu6moreka [IOK
73 TEIJIOBBIX JABUTATENEH. TermoBoe 3arps3HeHne https://m.edsoo.ru/7f41bf72
OKpY’Kalolle Cpeibl.
bu6mmoreka [JOK
74 Pemenue 3anay. https://m.edsoo.ru/7f41bf72
- O6001IeHNEe U CUCTeMAaTH3aIHs 3HAHUI 110 TeMe Bubmmorexa [IOK
"TepmonuHamMuKa. TerioBble MAITHHbI". https://m.edsoo.ru/7f41bf72
76 KonTtponbHas paboTa o teme
"TepmoanHamuka. TenaoBble MallIUHbI".
ITapooGpazoBanue u KoHaeHcaus. Mcnapenue bubnuoreka [IOK
77 U KUIEeHue. Y aelbHas TeIIoTa https://m.edsoo.ru/7f41bf72

napooOpa3oBaHUsl.
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HaCBIH_[eHHBIe 1 HCHACBIIIICHHBIC I1aphbI.
KadecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
AaBJICHUA HACBIMICHHOI'O Iapa OT TEMIICPAaTyphI,

bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72

78
WX HE3aBUCUMOCTB OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIICPATyPhl KUIICHUS OT
JIABJICHUS B KUJAKOCTH.
BnaxxHOCTb BO31yXa. AGCOMIOTHAS 1 bubsmorexa LIOK
79 OTHOCHTCILHAS BIIAKHOCTE https://m.edsoo.ru/7f41bf72
bubmmoreka [IOK
80 Pemenue 3anad. https://m.edsoo.ru/7f41bf72
81 Teépnoe Teno. Kpucrannmuueckue 1 amopdHsie brbmotexa LIOK
Tena. AHU30TPOTIUS CBOMCTB KPUCTAIIIIOB. https://m.eds00.ru/ 71410772
8 [InaBneHue ¥ KpUCTATH3aKA. Y ieabHas Bubmmoreka [OK
TeruioTa massieHms. CyGIHMAII. https://m.edsoo.ru/7f41bf72
Hedbopmaruu TBEpAOTO Tena. PacTskenue u bubnuorexa [JOK
83 cxarue. Cnsur. Moayns FOnra. Ilpenen https://m.edsoo.ru/7f41bf72
ynpyrux aehopmanui
TermmoBoe pacuMpeHue KUAKOCTENH U TBEPABIX bubnuoreka [JOK
84 TeJ1. AHTapMOHHU3M TEILIOBBIX KOJICOaHM I https://m.edsoo.ru/7f41bf72
YacTHI] BEIECTBA
85 IIpeo6pazoBanue SHEPruu B (Pa3oBhIX bubsmorexa [OK
Mepexoax https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
86 YpaBHeHHE TEIIIOBOrO OamaHca. https://m.edsoo.ru/7f41bf72
87 Pemenne 3agau. bu6mmoreka [JOK
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[ToBepxHocTHOE HaTshKeHHe. KanmusipHabie

bu6mmoreka [{OK

88 sBreHus. JlaBneHne no HCKPUBJICHHON https://m.edsoo.ru/7f41bf72
MMOBEPXHOCTHIO KUJKOCTH. Popmyna Jlamnaca.
O06o01IeHne 1 CUCTeMaTH3alns 3HaHUN TI0 TeMe bubnuorexa [JOK

89 "ArperaTHble COCTOSHHS BemecTBa. Da3oBbie https://m.edsoo.ru/7f41bf72
nepexoinr".

90 Kontponsnas pabora o teme "Arperaruobie
cocTosiHuS BelecTBa. Pa3zoBble Mepexopl”.
DIIeKTpU3alus Tl U €€ MPOSBICHUS. bubnuorexa [JOK

o1 DIeKTpUYeCcKHil 3apsa. /IBa Buaa https://m.edsoo0.ru/7f41bf72
ANEKTpUYECKUX 3apsaaoB. [IpoBogHUKY,
JMBJICKTPUKH M TIOTYIPOBOIHHKH.

92 DiieMeHTapHBIH AIeKTPUYECKHil 3aps/l. 3aKOH bubnmorexa LIOK
COXPAHEHHS AEKTPHHUECKOTO 3apsa https://m.edso0.ru/7f41bf72

93 BzaumopeiicTue 3apsan0B. ToueuHbIe 3apsAbL. bubmorexa [IOK
3axon Kynona https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK

94 Pemenne 3ayay. https://m.edsoo.ru/7f41bf72

05 Dnekrpuyeckoe nose. Ero neiicteue Ha bubmorexa [OK
EKTPHYECKHUE 3apsIbI https://m.edsoo.ru/7f41bf72
Hanpsk€HHOCTD 2JIEKTPUYECKOTO MOJIS. bubnuoreka [IOK

96 [Ipo6uelit 3apsa. JIunun HanpsHKEHHOCTH https://m.edsoo.ru/7f41bf72

QJICKTPUYICCKOTO ITOJIA. OI[HOpOI[HO@
QJICKTPUYICCKOC II0JIC
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IloTeHMaIbHOCTD SJICKTPOCTATUYCCKOI'O ITOJIA.

bubnuoreka [IOK

97 :
Pa3HOCTP MOTEHIIMATIOB U HAIIPSDKECHHE https://m.eds00.ru/ 71416772
[loTenumanpHas 3Heprus 3apsia B bubnuorexa [JOK

98 aNIeKTpocTaTudecKkoMm mose. [lorenmnman https://m.edsoo.ru/7f41bf72
AIIEKTPOCTATUYECCKOTO TIOJIS.

99 CBs13b HANPSHKEHHOCTH TIOJISL M PA3HOCTH bubmorexa [IOK
MOTEHIUAJIOB TS DJIEKTPOCTATUYECKOTO TTOJIS https://m.eds00.ru/7141b772

100 TIpUHIMII CYTIEPIO3UIIMHU DIEKTPHIECKUX bu6miorexa [IOK
HoTIeih. https://m.edsoo.ru/7f41bf72

bu6moreka [IOK

101 Pemenne 3aya4. https://m.edsoo.ru/7f41bf72

102 ITone Toueunoro 3apana. [lone paBHOMEPHO bubmoreka [IOK
3apKEHHOM chepht https://m.edso0.ru/7f41bf72
[Tone paBHOMEPHO 3apsKEHHOTO IO 0OBEMY bubnuoreka [IOK

103 mapa. [lone paBHOMEpHO 3apsKEHHOM https://m.edsoo.ru/7f41bf72
0ECKOHEYHOMH TIOCKOCTH

104 [TpOBOIHMKH B DIEKTPOCTATHYECKOM IIOJIE. bubmiorexa LHOK
VCI0BHe PABHOBECHS 3aPAIOB https://m.edso0.ru/7f41bf72

105 JIMDJIEKTPUKY U TIOJTYIPOBOJHUKH B bu6morexa [HOK
YIEKTPOCTATHYECKOM TIOJIE https://m.edso0.ru/7f41bf72

106 Koniencarop. DIeKTpoEMKOCTh KOHIEHCATOPA. bubmuorexa IIOK
DIEeKTPOEMKOCTb IIIOCKOTO KOHACHCATOPA https://m.edso0.ru/7f41b772

107 [TapannenpHO€ cOeTMHEHNE KOH/IEHCATOPOB. bubnmoreka [JOK
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IlocienoBaTenpHOE COETMHEHNE

bu6mmoreka [{OK

108 :
KOHJICHCATOPOB. https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
109 DHeprus 3apsH>KeHHOTO KOHJIEHCATOPA. https://m.eds00.ru/7f410f72
bubmmoreka [{OK
110 | Pemenue 3azad. https://m.edsoo.ru/7f41bf72
11 JIBMIKEHHE 3apSKEHHOM YaCTHUIBI B brbmotexa LIOK
O/THOPOTHOM DIEKTPHIECKOM TOITE https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
112 Pemenue 3anay. https://m.edsoo.ru/7f41bf72
. O60061eHne U CHCTEMATH3AIUs 3HAHUIT 10 TeMe brbmiorexa LIOK
"JeKTpUHecKoe Tole" https://m.edsoo.ru/7f41bf72
114 KonTtponbHas padoTa o teme "DIeKTpuIecKoe
noJie"
Cuna toka. [locTosiHHBIN TOK. Y CI0BHS bu6mmoreka [JOK
115 CYIIECTBOBAHUS MMOCTOSHHOTO 3JIEKTPHUYECKOTO https://m.edsoo.ru/7f41bf72
TOKa
bubmuoreka [JOK
116 | Ucrounuku toka. Hanpsokerne u DJIC https://m.edsoo.ru/7f41bf72
117 3akoH OMa Ui ydacTKa Henu. DJIeKTPUUECKOoe bubmorexa LHOK
CONPOTHBIEHHE. https://m.edsoo.ru/7f41bf72
118 3aBMCHUMOCTD COITPOTUBIIEHUS O JTHOPOIHOTO bubnuorexa [IOK
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IMPOBOAHHKA OT €ro JJIMHbI U IIOIIaan
MIONECPCYHOI0 CCHCHUA

https://m.edsoo.ru/7f41bf72

YaenpHOE COIMPOTUBJICHUEC BCIICCTBA. Pemrenne

bu6mmoreka [{OK

119 :
samau https://m.edsoo.ru/7f41bf72
120 [TocnenoBaTensHOE, MApaALIENEHOE, CMENIAHHOE bubmorexa [IOK
COEIMHEHHE POBO/THHKOB https://m.edso0.ru/7f41bf72
121 Pacuér pasBeTBIEHHBIX DIIEKTPHUECKUX ETIEM. bubmorexa [IOK
Ipasuia Kupxroda https://m.edso0.ru/7f41bf72
bu6moreka [IOK
122 Pemenue 3ayad. https://m.edsoo.ru/7f41bf72
123 PaGoTa 31eKTpuUecKoro Toka. 3akon Jkoysis brbnmorexa LHOK
— Jlenna https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
124 Pemenue 3ayay. https://m.edsoo.ru/7f41bf72
125 MOIIHOCTE JIEKTPUUECKOro ToKa. Termosast bubmuorexa IIOK
MOIITHOCT, BHJIETAEMAS HA PE3HCTOPE https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
126 P .
cHeHie sanad https://m.edsoo.ru/7f41bf72
197 O/1C 1 BHyTpeHHEE CONPOTUBIIEHNE UCTOUHHUKA bubnuoreka [JOK
TOKa https://m.edsoo.ru/7f41bf72
128 3akon OMa 715 IOJTHOM (3aMKHYTOM) bubmuoreka [JOK
JNEKTPUUECKOM LIETH https://m.edsoo.ru/7f41bf72
129 Pemenue 3amau. Eubmiorexa OK

https://m.edsoo.ru/7f41bf72
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bubnuoreka [IOK

130 | MotmrocTs HeTORIKA ToKa. https://m.eds00.ru/7f41bf72
bubnuorexka [JOK
131 Kopotxoe satikaiite. https://m.edsocI)_.[ ru/7f41bf72
bubnuorexa [JOK
132 Konpnencarop B 1ienu NOCTOSTHHOTO TOKa https://m.edsofru/7f41bf72
bubnuorexa [JOK
133 Pemmene saza- https:/ m.edsocIJ_.I ru/7f41bf72
134 Pemenne 3amau o reme "l[locTossHHBIN bubmmoreka [{OK
AIEKTPUYECKUN TOK" https://m.edso0.ru/7f41bf72
135 Pemenne 3agau o teme "IlocTosITHHBIN bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.edso0.ru/7f41bf72
136 Pemenne 3agau o teme "IlocToSITHHBIN bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/7f41bf72
137 O06o01enre U cucTeMaTu3alus 3HaHuH 10 TeMe bubnuorexa [JOK
"IToCTOSTHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/7f41bf72
138 KonTposbHas E)a60Ta o TeMe "IlocTossHHBIH
AJIEKTPUYECKUN TOK"
DJIeKTpUYECKasi IPOBOJUMOCTb PA3TUYHBIX bubnuoreka [JOK
139 BEIIIECTB. DJICKTPUUYECCKUI TOK B METaJIaX. https://m.edsoo.ru/7f41bf72
CBepXIpoBOIUMOCTb.
DIEKTPUYECKUN TOK B paCTBOpaXxX U paciuiaBax bubnuoreka [JOK
140 3JIEKTPOJUTOB. 3akoHbl Dapanes ass https://m.edsoo.ru/7f41bf72
ANIEKTPOJIN3A.
. bubnunoreka [JOK
141 OnexTpuueckuil TOK B raszax. [lnmazma https://m.e dsocI)_.[ru 7841672
142 DneKTpuUecKuil TOK B Bakyyme. BakyymHbIe bubnuorexa [IOK

npubOpHI

https://m.edsoo.ru/7f41bf72
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bubnuoreka [IOK

143 DNEKTpUUECKU TOK B IIOJIYIPOBOIHUKAX.
https://m.edsoo.ru/7f41bf72
144 [TonynpoBoAHUKOBBIE TPUOOPHI. brbmmorexa OK
https://m.edsoo.ru/7f41bf72
®uznyeckuil npakTukym 1o teme "M3mepenue bubnuorexa [JOK

145 CUJIbI TOKA U HAIPSHDKEHHUS B LIEMU TOCTOSHHOTO https://m.edsoo0.ru/7f41bf72
TOKa IIPY MTOMOIIM aHAJIOTOBBIX U IU(POBHIX
M3MEPUTENbHBIX TPHUOOPOB
duznyeckuil npakTukym no teme "M3yuenue bubnuorexa [JOK

146 HEPaBHOMEPHOTO JIBMXKEHUS C LIEJIbIO https://m.edso0.ru/7f41bf72
ONpeEeIeHUsI MTHOBEHHOM CKOpocTH"
®u3N4eCKUi IPAKTUKYM IO TEME bubnuoreka [JOK

147 "HUccnenoBanue 3aBUCUMOCTH ITyTH OT BpEMEHU https://m.edsoo.ru/7f41bf72
MpU PaBHOYCKOPEHHOM JBHKEHUU"

148 ®u3nyecKnil MpakTHUKyM 1o Teme "N3yuenne bubnuorexa [JOK
JBUKEHUS TeJa, OPOIIEHHOTO TOPU30HTaIbHO" https://m.edsoo.ru/7f41bf72
®u3nyecKuil MpakTHUKyM 1o Teme "N3yuenne bubnuorexa [JOK

149 JBIDKECHUSI TeJIa TI0 OKPYKHOCTH C TTOCTOSTHHOM https://m.edsoo.ru/7f41bf72
10 MOJIYJII0 CKOPOCTBIO
du3nyecKkui mpakTukyM 1o teme "M3mepenne bubnuoreka [JOK

150 PaBHOACHUCTBYIOIIEH CHIIBI TTPU JBUKCHHUH https://m.edsoo.ru/7f41bf72
Opycka 1Mo HaKJIOHHOM MIOCKOCTU" WU
®u3NUecKuil IPAKTUKYM IO TEME bubnuorexa [IOK

151 "HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, https://m.edsoo.ru/7f41bf72
BO3HMKAIOIINX B MPYKUHE U PE3UHOBOM
oOpasie, ot ux nepopmaryu”

152 ®uznyeckuil NpakTukyM 1o teme "M3mepenue bubnuorexa [IOK

KOB(I)(I)I/II_[I/IGHTa TPCHUS 11O BEJIIMYUHC YI'TIOBOT'O

https://m.edsoo.ru/7f41bf72
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ko3 durmenta 3aBucumoctu Frp(N)"

DuU3NYEeCKUH IIPAKTUKYM 110 TEME

bubmnoreka [IOK

153 "HccnenoBanue ycinoBHil paBHOBECHS TBEPAOTO https://m.edsoo.ru/7f41bf72
TeJa, UMEIOIIEro OCh BpamieHus"
®u3nyecKuil NPakTUKyM 10 TeME bubnuorexa [JOK

154 "HccnenoBanue COXpaHeHUs: UMITyJIbca IpU https://m.edsoo.ru/7f41bf72
YIPYrOM B3aUMOJICHCTBUU
duznyeckuil NpakTUKyM 1o teme M3yuenue bubnuorexa [JOK

155 M30X0pHOTO Mportiecca” unu "N3yuenue https://m.edsoo.ru/7f41bf72
n3obapHoro mporecca'

156 ®u3NYeCKUi IPAKTUKYM IO TEME bubnuoreka [IOK
"HccnenoBanue npoluecca OCTbIBaHUS BENIECTBA https://m.edsoo.ru/7f41bf72
®usnueckuil NpakTUKyM 1o teme "M3mepenue bubnuoreka [IOK

157 YAEIbHOW TETUIOTHI TIJIaBJICHUS JIbaa" https://m.edsoo.ru/7f41bf72
"N3mepenne abCOMOTHON BIIAXKHOCTH BO3/yXa
Y OLIEHKa MAacchl MapoB B MOMEIIEHUN
DU3NYECKUH TPAKTUKYM 10 TEME bubmuorexa [JOK

158 "Pacnipenenenue pa3HOCTH MOTEHIIMAJIOB https://m.edsoo.ru/7f41bf72
(HampsKEHUS ) IPH MOCIIE0BATEILHOM
COCJIMHEHUH KOHJIEHCATOPOB"
®u3NUecKuil IPAKTUKYM IO TEME bubnuoreka [IOK

159 "HccenoBanue 3aBUCUMOCTH CHJIBI TOKA OT https://m.edsoo.ru/7f41bf72
HaMPSLKEHUS U1 JIaMIIbl HaKaauBaHUs"

160 ®u3NUecKuil IPAKTUKYM IO TEME bubnuoreka [IOK
"Habmronenue anexktponuza’ miu https://m.edsoo.ru/7f41bf72

161 HTorosas KOHTpoJIbHAs padoTa.

162 O060011eHNe U cUCTeMaTH3aIMsl 3HaHUH 110 TeMe bubnuorexa [IOK

"lmnamuka"

https://m.edsoo.ru/7f41bf72
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163 O06o01IeHe U CUCTEMAaTH3allus 3HaHHUH 110 TeMe 1 bubmuoreka [JOK
"Cratuka TBEpJ0TO Tena" https://m.edsoo.ru/7f41bf72
164 O06o01IeHre U CHCTeMaTH3alns 3HaHUN TI0 TeMe 1 bubnuorexa [JOK
"3aKOHBI COXpaHEHUsI B MEXaHUKe" https://m.edso0.ru/7f41bf72
OO6o01IeHne 1 CHCTeMaTH3alus 3HaHUN TI0 TeMe bubnuorexa [JOK
165 y 1
"OCHOBBI MOJIEKYJSIPHO-KUHETUYECKOU Teopun" https://m.edsoo.ru/7f41bf72
166 O06o01enre U cucTeMaTu3alus 3HaHui 1Mo TeMe 1 bubnuotexa [JOK
"TepmoaumHamuka. TenaoBbIe MAIIUHbI". https://m.edsoo.ru/7f41bf72
O06o01eHre U cucTeMaTu3alus 3HaHUM 1Mo bubnuotexa [JOK
167 TeMme "ArperaTHble COCTOSIHHS BEILIECTBA. 1 https://m.edsoo0.ru/7f41bf72
®dazoBbIe TIEPEXOABI".
168 OO6o01enne u cucTeMaTr3alus 3HaHUH 10 1 bubnuorexa [JOK
Teme "DnekTpudeckoe mojie" https://m.edso0.ru/7f41bf72
169 O00011IeHre 1 cUCcTEMAaTU3ALMS 3HAHUI 110 1 bu6moreka [IOK
teMe "[10CTOSIHHBIN NEeKTPUYECKUI TOK" https://m.edsoo.ru/7f41bf72
O06o00meHre 1 cCHCTEMaTH3aIlusl 3HAHUH 110 TeMe bu6moreka [IOK
170 1
"Toku B pa3nuuHbIX cpenax” https://m.edsoo.ru/7f41bf72
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KVIACC

KoandecTBO 9acoB

Ne DJIeKTPOHHBbIE
Tema ypoka KonTposabHubie IIpakTuyeckue
n/n Bcero (uudposwie)
padoThI padoTsbI
o0pa3oBaTejibHbIE
pecypchl
B3anMonelicTBie IOCTOSIHHBIX MAarduTOB U bubmmoreka [{OK
1 IIPOBOJIHUKOB C TOKOM. MarnutHoe noJie. I'nuroresa 1 https://m.edsoo.ru/7f41c97c
Awmriepa.
Bekrop maruutHOM mHAyKIMu. [IpuHImn bubnuoreka [IOK
2 CYNEPHO3UIIMYA MATHUTHBIX TToJIeH. JInnnun 1 https://m.edso0.ru/7f41c97c
MarHUTHOW WHTYKITHH.
3 MaruauTtHoe 1noJje NpoBOJHUKA ¢ TOKOM. OTbIT 1 bubnuoreka [IOK
Opcrena. https://m.edsoo.ru/7f41c97c
N bu6mmoreka [IOK
4 Cuna Amriepa, e€ HanpaBJICHUE H MOTYJIb 1 httos://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
> Pemmerie sajas. L https://m.edso0.ru/7f41c97¢c
6 [Ipumenenue 3akoHa Amriepa. 1 bubmuoreka [JOK
DNeKTpOU3MEpUTENbHbIE TPUOOPHI https://m.edsoo.ru/7f41c97c
Cuna JlopeHua, €€ HanpaBiI€HUE U MOYJIb. bu6mmoreka [JOK
7 JIBr>KeHUe 3apsiKEHHON YaCTUIIb B OJTHOPOJTHOM 1 https://m.edsoo.ru/7f41c97c
MarHuTHOM TOJIe
8 Pemenue 3amauy. 1 Bubmiorexa OK
https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
o Paora cnt Jlopenna. 1 https://m.edsoo.ru/7f41c97c
10 Pemenne 3agauy. 1 bu6mmoreka [JOK
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MarnutHoOE€ noJie B Bemectse. PeppoMarHeTHKH, bubmuoreka [IOK
11
rnapa- v IMaMarHeTuKu https://m.edso0.ru/7f41c97c
12 OcHoOBHBIE CBOMCTBA (PePPOMArHETUKOB. bubnuorexa [JOK
[Tpumenenne heppoMarHeTHKOB https://m.edsoo.ru/7f41c97c
13 Pemenne 3agau o reme "MarautHoe mose" bubmorera [JOK
https://m.edsoo.ru/7f41c97c
14 Pemrenue 3amau no reme "MarautHoe mose" bubnmorexa LOK
https://m.edsoo.ru/7f41c97c
15 SIBneHune aneKTpOMarHuTHOM MHAYKIMH. [loTok bubnuoreka [IOK
BEKTOPA MATHUTHON MHIYKIIMU https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
16 2J1C .
AC unnyxunn https://m.edsoo.ru/7f41c97c
17 3aKOH 3JIEKTPOMArHUTHON WUH nu dapanes bubmorera [IOK
P AR pase. https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
18 Buxpesoe anexrpudeckoe noje. Toku dyko httos://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
19 2J1C
JIC MHIYKIMH B JBIDKYIMXCS IPOBOJIHHKAX https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
20 P .
cHieHHe saaad https://m.edso0.ru/7f41c97c
bubnuoreka [JOK
21 I1 JI .
PABHIIO Slentia https://m.edso0.ru/7f41c97c
99 WNunykrusHocTh. KaTylika MHAYKTUBHOCTH B IIETIN bu6mmoreka [JOK
MOCTOSHHOTO TOKa https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 h| . .
BIICHHE CaMOMHAYKIHH. S]IC caMOMH 1K1K https://m.edsoo.ru/7f41c97c
24 DHeprusi MarHuTHOTO MOJIsI KATYIIKU C TOKOM. bubmuoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

DNEeKTPOMarHUTHOE TOJIE.

https://m.edsoo.ru/7f41c97c

25 Pemrenue 3amau bubmmorexa [JOK
' https://m.edso0.ru/7f41c97c

26 O06o01IeHre 1 cCHCTeMaTH3alus 3HaHUN TI0 TeMe bubnuorexa [JOK
"DnexkTpoauHaMuka" https://m.edsoo.ru/7f41c97c

27 KonTtponbHas paborta no teme "DnexkrpoauHamuka'

28 Konebarenpnas cuctema. CBOOOJHBIEC KOJICOAHMSI. bubmmoreka [{OK
lMapmonnueckue kosiedaHus https://m.edso0.ru/7f41c97c
KunemaTnyeckoe 1 TMHAMHUYECKOE OIMCAaHUE bubmmoreka [{OK

29 .

KoJIeOaTeIIbHBIX JBMKCHUI https://m.edsoo.ru/7f41c97c
DHepreTu4ecKoe onrucanue. BoIBo1 TMHAMUYECKOTO bu6moreka [IOK
30 OTIMCAaHUS TAPMOHUYECKHUX KOJICOAaHUH U3 MX https://m.edsoo.ru/7f41c97c
SHEPTETUYECKOTO ¥ KHHEMATHYECKOTO OTIMCAHUS
bu6mmoreka [IOK
31 Amruutyna u ¢asza koaeOaHui.
yRa ¥ https://m.edso0.ru/7f41c97c
[Tepuon u yactota kosiebanuid. [leprom Mambix bu6mmoreka [IOK

32 CBOOOIHBIX KOJIEOAHNN MaTEMATUYECKOTO https://m.edsoo.ru/7f41c97c
MasTHUKA. [leprnoa cBOOO HBIX KoJIeOaHU
MPY>KUHHOTO MasTHUKA.

33 3aryxaromiye KojieoaHus. BeIHyKIeHHbBIE bubmuoreka [JOK
koJiebanus. Pe3onanc https://m.edso0.ru/7f41c97c

bub6 K

34 ABTOKOJICOAHUS. uommoreka IO
https://m.edso0.ru/7f41c97c
bu6 K

35 Pemenue 3amauy. nommorexa O

https://m.edsoo.ru/7f41c97c

36 Ypok-koHpepenmus "Mexanndeckue KoieOaHus B bubnunoreka [JOK
MY3BIKQJIbHBIX HHCTPYMEHTAX" https://m.edsoo.ru/7f41c97c

37 OO6o01eHre U cucTeMaTu3alus 3HaHUH 110 TeMe bubmuoreka [JOK
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"Mexanudeckue kojaeoanus"

https://m.edsoo.ru/7f41c97c

38 DnexTpoMarHuTHeIe Kosiebanus. KonebaTenbHbII bubnmoreka [JOK
KOHTYD. https://m.edsoo.ru/7f41c97c
®opmyna Tomcona. CBsi3b aMIUIMTYIBI 3apsiia bubnuorexa [JOK

39 KOHJ/ICHCATOPa C AMILIUTYI0W CHIIBI TOKA B https://m.edsoo.ru/7f41c97c
KoJ1e0aTeIbHOM KOHTYpE

40 3aKoH COXpaHEHUs SHEPTHH B UI€aTbHOM bubnuorexa [JOK
KoJie0aTeIbHOM KOHTYpE https://m.edsoo.ru/7f41c97c

41 3aTyxarolue IeKTPOMarHuTHbIE KOJIeOaHusl. bubnuorexa [JOK
BoinyXIeHHbBIE 3JIEKTPOMarHUTHbIE KOJIeOaHUs https://m.edsoo.ru/7f41c97c

42 [IepemeHnHsbI# TOK. Pe3nctop u KOHAEHCATOP B LIENH bubnuoreka [JOK
MEPEMEHHOTO TOKa https://m.edso0.ru/7f41c97c

43 Karynika HHIyKTUBHOCTH B LN IEPEMEHHOTO bubnuoreka [IOK
TOKa https://m.edsoo.ru/7f41c97c

m 3akoH OMa 1l SJIEKTPUUYECKOM 1IENU MEPEMEHHOTO bubmuorexa [JOK
TOKa https://m.edsoo.ru/7f41c97c

45 MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U bubmuoreka [JOK
JEUCTBYIOLIEE 3HAUYECHUE CUJIbI TOKA U HATIPSIKEHUS https://m.edsoo.ru/7f41c97c

. bu6mmoreka [JOK
46 Pe3onaHC B 25IeKTpUUYECKOM IIETIH.
https://m.edsoo.ru/7f41c97c

47 Pemenue 3agau. bubmotera [JOK

https://m.edsoo.ru/7f41c97c

48 Nneansubiif Tpancdopmarop. [IponsBoacTso, bubnnoreka [JOK
nepenava v NoTpedieHue MEKTPUUECKONH dIHEPTUH https://m.edsoo.ru/7f41c97c
DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE bubnuoreka [IOK

49 NeKTpo3Heprun. KynpTypa UCob30BaHus https://m.edsoo.ru/7f41c97c
JIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU

50 Pemenne 3agay. bu6mmoreka [JOK
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bubmuoreka [JOK
o1 Pemrenne 3anau.
https://m.edsoo.ru/7f41c97c
52 O06o01IeHre U cCHCTeMaTU3alus 3HaHUN TI0 TeMe bubnuoreka [JOK
"JJeKTpOMarHuTHbIE KosieOanus" https://m.edsoo.ru/7f41c97c
53 Mexanudeckue BOJIHbI. XapaKTepUCTUKH bubnuorexa [JOK
MEXaHHYECKHUX BOJIH https://m.edso0.ru/7f41c97c
. bubnuoreka [JOK
54 CBoiicTBa MEXaHUYECKUX BOJIH.
https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
55 3Byk. XapakTepuc 3BYKa.
BYK. A4PAKTCPHCTHIH BYK https://m.edsoo.ru/7f41c97c
56 Nnudpas3syk u ynapTpassyk. LllymoBoe 3arpsznenue bubnuoreka [IOK
OKpYXKarollenl cpeibl https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
S7 Pemenue 3anau.
8 https://m.edsoo.ru/7f41c97c
DJIEKTPOMAarHuTHbHIE BOJIHBI. 3myyeHue bubmuorexa [JOK
58
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/7f41c97c
59 DHeprus AMeKTPOMarHuTHbIX BOJIH. CBoiCTBa bubmuoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/7f41c97c
60 [IIxana »neKTpoMarHUTHBIX BOJIH. [IpumeneHue bubmuoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY https://m.edsoo.ru/7f41c97c
[IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS. bubnnoreka [JOK
61 Paaunonokanus. 371eKTpOMarHuTHOE 3arpsi3HEHUE https://m.edsoo.ru/7f41c97c
OKPY>KaIoIllel CpeIbl.
62 KonTtposneHas padota no teme "Konebanus u
BOJIHBI"
63 Caert. 3aKOH NMPSMOIMHEHHOTO PACTIPOCTPAHECHUS bubnunoreka [JOK

CBCTa

https://m.edsoo.ru/7f41c97c
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64 Pemenue 3aga4u Ha NpUMEHEHHUE 3aKOHA bubmmoreka [JOK
MPSIMOJIMHENHOTO PACIIPOCTPAHECHMS CBETA https://m.edsoo.ru/7f41c97c
Otpaxenue ceta. [Tnockoe 3epkano. Cheprueckoe bubnuorexa [JOK

65
3€pKajo https://m.edso0.ru/7f41c97c
[Ipenmomnenue cBeta. AGCOTIOTHBIN U bubnuorexa [JOK

66 OTHOCHTEJIbHBIN NIOKa3arelb npesnomienus. [lonnoe https://m.edsoo.ru/7f41c97c
BHYTpeHHee oTpaxkeHue. [IpenenbHblit yrou
MOJTHOTO BHYTPEHHET0 OTPKCHHUS.

67 Pemrenue 3agau Ha mMpuMEHEHNE 3aKOHOB bubnuorexa [JOK
OTpaXE€HUS U MPEIIOMJICHHS CBETA https://m.edso0.ru/7f41c97c
Xon nydeit B mpusMme. Jucnepenst ceeta. ClOXKHBIA bubnuoreka [IOK

68
cocraB Oenoro cera. L[Ber https://m.edsoo.ru/7f41c97c

69 JIun3bl. DOKyCHOE pacCTOSIHUE U ONITUYECKas CHIIa bubmuorexa [JOK
JINH3BI https://m.edsoo.ru/7f41c97c

70 [TocTpoenne n3o0pakeHUH B TMH3aX U UX bubmuorexa [JOK
CUCTEMAaXx. YBEJIMYEHHE JTUH3HI. https://m.edsoo.ru/7f41c97c

71 Pemenne 3agau Ha mocTpoeHNE N300PAKECHUH, bubmuorexa [JOK
MOJIy4aeMbIX C MIOMOILBIO JIMH3 https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK

72 ['1a3 xak ontuyeckas cuctema.

https://m.edsoo.ru/7f41c97c
Pemenne 3amnau. [Ipeaens npuMeHUMOCTH bu6mmoreka [JOK

73 .
reoOMEeTpUYECKON ONITUKHI https://m.edsoo.ru/7f41c97c

74 CkopocTb cBeTa M METO/IbI €€ U3MEPEHUs bubmorexa HOK

P P https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK

75 WCIIEpCUsl CBETA.

A P https://m.edsoo.ru/7f41c97c
b K
76 WnTepdepeniys ceera. nomorexa LO

https://m.edsoo.ru/7f41c97c
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77 KorepeHTHble HCTOUHUKU. Y CTI0BUS HAOIIOAEHUS bubmuoreka [IOK
MaKCUMyMOB U MUHUMYMOB https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
7 P .
8 crietie sajat https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
79 I1 .
PHMEHCHHE HHTCPpeperL https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
80 .
Jludpaicits cheta https://m.edsoo.ru/7f41c97c
81 JudpakuroHHas pemeéTka. Y cioBie Hamo1eHus bubnnorexa [JOK
TJIaBHBIX MAKCUMYMOB https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
82 P .
CHICHHE Sa1ad https://m.edsoo.ru/7f41c97c
83 [TortepeunocTts cBeTOBBIX BOJH. [lomspusanus bubnuoreka [IOK
CBETA. https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
84 P .
cHieHHe sajad https://m.edsoo.ru/7f41c97c
85 CBeTOBBIC SIBJICHUS B IPUPOJIC Bubmmorexa [JOK
prpole. https://m.edsoo.ru/7f41c97¢
86 O00011eHre U cUCcTEMATU3ALMS 3HAHUN 110 TEME bu6mmoreka [JOK
"Onruxka" https://m.edsoo.ru/7f41c97c
87 KontponbHas padoTa nmo teme «OnTuka»
['panu1pl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. bubnunoreka [JOK
88 3aKOHBI AIEKTPOIMHAMUKHI U TIPUHIIUIT https://m.edsoo.ru/7f41c97c
OTHOCHUTEIIbHOCTH
89 ITocTynaTel cienuanbHON TEOPUU bubnuoreka [IOK
OTHOCHUTEIILHOCTH. https://m.edsoo.ru/7f41c97c
90 IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL. bubnuorexa [IOK

[Ipeo6pazoBanust JlopeHa. YcnoBrue mpuIuHHOCTH.

https://m.edsoo.ru/7f41c97c
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OTHOCHTENBHOCTh OJHOBPEMCHHOCTH. 33.M€I[JI€HI/I€
BPCMCHHU U COKpAICHUC AJIMHbI

91 DHEPrusa ¥ UMIYILC PEIITUBUCTCKON YaCTUIIBI bubmmorexa [TOK
p YR D . https.//m.edsoo.ru/7f41c97c
CBs13b MacChl ¢ SHEPTUEH U UMITYJIbCOM bubnuorexa [JOK
92 N
PENATUBUCTCKON YacTULIbl. DHEPIHsl TOKOSI. https://m.edsoo.ru/7f41c97c
93 PaBHOBECHOE TEIIOBOE U3IYUEHHUE bubmmorexa [TOK
yi ' https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4 Buna.
9 3axon cmemernm Brxa https://m.edsoo0.ru/7f41c97¢c
95 I'mnotesa M. Ilimanka o kBanrax. ®OTOHEL. bubmmorexa [OK
https://m.edsoo0.ru/7f41c97c
bu6moreka [IOK
96 9 .
HEPIHs H HMIYBC OTOHa https://m.edsoo.ru/7f41c97c
97 dotorpdext. OnbiTel A. I'. CroneToBa. 3aKoHbBI bubmuorexa [JOK
dhoTtorddexra. https://m.edsoo.ru/7f41c97c
08 VYpasuenue DitHmTeitHa 115 GoTodPdekra. bubmuorexa [JOK
"Kpacnas rpanuna" ¢potoaddekra https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
99 .0 I1. H. JIe6
flapsietine caeta. ObITh! cbeena https://m.edsoo.ru/7f41c97c
100 BoHOBEIE CBOMCTBA YaCTHIL. Eubmorexa HOK
https://m.edsoo.ru/7f41c97c
Bounnsl ne bpoitns. Jlmuna Bosiabl ae bpoiins u bu6mmoreka [JOK
101 pa3Mepsl 006JaCTH JOKAIM3AIUY JBIKYILEHCs https://m.edsoo.ru/7f41c97c
YaCTHUIIBI
102 KopnyckynsapHo-BOJIHOBOH AyalIn3M bubmiorexa LIOK
PHYCKYAP a4 ' https://m.edsoo.ru/7f41c97c
103 Judpaxiys 37eKTPOHOB Ha KpUCTAJIIaX. bubnuoreka [IOK
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104 Crnenuduka u3MepeHuii B MUKPOMHPE. bubmuoreka [IOK
CootHouieHnus HeonpeaenénHocrel I'elizendepra https://m.edsoo.ru/7f41c97c
bubnuorexa [JOK
105 Pemenne rpagurecix saza. https://m.edsocI)_.[ ru/7f41c97c
" bubnuorexa [JOK
106 Pemmertiie pact€ribx 3azat. https:// m.edsocl)_.[ ru/7f41c97c
107 Kontponsnas pabora o temam: "OcHoBel CTO",
"KopnyckynspHO-BOJHOBON Ayayin3m"
108 OnBbITHI MO UCCIIEOBAHUIO CTPOCHHUS aTOMA. bubnuoreka [IOK
[1nanerapnas moaens aroma Pesepdopna. https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
109 Hoctynarer bopa. https:// m.edso;I ru/7f41c97c
110 Bunel cnektpoB. CrieKTp YpOBHEHM 3HEPTUU aToMa bubmuorexa [JOK
BOJZIOpOIa https://m.edsoo.ru/7f41c97c
111 CroHTaHHOE W BBIHYXCHHOE M3TydeHUE CBETa bubmorexa IOK
https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
112 Jasep. https://m.edsogru/7f4lc970
Hyxnonnas mozens siipa I'eizenOepra-lBaneHko. bubmuoreka [JOK
113 3aps 1 MaccoBoe YKUCIIO sapa. M30Tomel. https://m.edsoo.ru/7f41c97c
PannoakTHBHOCTS.
3aKkoH paJMoakTUBHOro pacnana. CBoiicTBa bu6mmoreka [JOK
114 MOHU3UPYIOUIEro U3iIydeHus. BinusHue https://m.edsoo.ru/7f41c97c
PaMOAaKTUBHOCTH HA KUBBIE OPTaHU3MBI.
Jo3umerpus.
115 DHeprus CBS3U HYKJIOHOB B sifjpe. SnepHbIe CUITBL. bubnunoreka [JOK

Hedekt maccsl spa. SnepHble peakiuu. SaepHsle

https://m.edsoo.ru/7f41c97c
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peaktopsl. [IpoGieMbl yrpaBiseMoro
TEPMOSIJICPHOTO CUHTE3a. DKOJIOTUUECKHE aCTICKThI
pa3BUTHUSA AIEPHON SJHEPIETUKH.

Merto1bl perucTpauyu U UCCIICI0BaHUS
37eMEHTapHbIX yacTull. OyH1aMeHTaIbHbIE

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

116 B3aMMOJECHCTBUS. baproHbI, ME30HBI U JIEITOHBI.
[Ipencrasnenune o CrangaptHoit moaenu. Kpapk-
TJTFOOHHAs! MOJIEITb aJPOHOB.
®usuka 3a npeaeinamu CTaHIapTHON MOJIEIH. bubnnorexa [JOK

117 TémHuasa marepus u TEMHas dHeprus. EnnHCcTBO https://m.edsoo.ru/7f41c97c
(buznueckoil KapTUHBI MUpA.

118 Otansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE bubnuoreka [IOK
aCTPOHOMUU https://m.edso0.ru/7f41c97c
[IpuMeHUMOCTD 3aKOHOB (DUBHKH IJI OOBSICHEHUS bubmuorexa [JOK

119 MIPUPOJIBI KOCMUYECKUX 00BEKTOB. MeTO b https://m.edsoo.ru/7f41c97c
ACTPOHOMUYECKUX UCCIIETIOBAHUI.

120 CoBpeMeHHbIE ONITUYECKUE TEJIECKOTTBI, bubmuorexa [JOK
PpaZnoTENeCKOIbl, BHEATMOCGHEPHAs aCTPOHOMMUS https://m.edsoo.ru/7f41c97c

121 Bun 3Bé31H0T0 HeOa. Co3Be3nus, SpKUe 3BE3 DI, bu6mmoreka [JOK
IUIAHETHI, KX BUAUMOC JBHIKCHIE https://m.edsoo.ru/7f41c97¢c

192 Coinneuynas cucrtema. ComHaite. CoaHeuHas bu6mmoreka [JOK
aKTUBHOCTb. MicTounuk sneprun CostHIA U 3BE3] https://m.edsoo.ru/7f41c97c

123 3BE3/1bI, UX OCHOBHBIE XapaKTepUCTUKU. Jlnarpamma bubnnoreka [JOK
"CreKTpaJbHbIA KJIACC — CBETUMOCTB" https://m.edsoo.ru/7f41c97c

124 3Be3/bI TJIaBHOM HNOCIIEN0BATEIHLHOCTH. bubmiorexa LOK

https://m.edsoo.ru/7f41c97c

125 Buytpennee crpoenue 38é31. CoBpeMeEHHBIE bubnuorexa [IOK

NpEACTaBJIICHUA O MPOUCXOKACHHUU U 5BOJIIOLIUA

https://m.edsoo.ru/7f41c97c
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CouHiia u 386311, DTanbl JKU3HHA 3BE3I.

126 Mnineunsiii [1yrs — nama [Nanaktuka. Tunst bubnmoreka [JOK
rajakTuk. YEpHbIE ABIPHI B s1Ipax rajlakTUK https://m.edsoo.ru/7f41c97c
Bcenennas. Pacimpenne Beenennoit. 3akon bubnuorexa [JOK

127 Xab6mna. Teopus bonbimoro B3peiBa. PennkroBoe https://m.edsoo.ru/7f41c97c
U3JIy4yeHue

128 Macmrabnas ctpykrypa BeenenHoii. bubnuorexa [JOK
MeraraiakTuka https://m.edsoo.ru/7f41c97c

N bubnuorexa [JOK

129 Hepemwénneie npoOieMbl acTpOHOMUU httos://m.edso0.ru/7f41c97c

130 ®usndeckuil NpakTUKyM 1o teme "HccnenoBanue bubnuoreka [JOK
JENCTBHS MOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM" https://m.edsoo.ru/7f41c97c
®usnueckuil NpakTUKyM 1o teme "M3yuenne bubnuoreka [IOK

131
3aBUCHMOCTH CUJIBI AMIIEpa OT CHJIbI TOKA" https://m.edsoo.ru/7f41c97c

132 ®dusznyeckui mpakTukyM mno teme "MccnenoBanue bubmuorexa [JOK
SABJICHUS DJIEKTPOMArHUTHOM WHIYKLIIMHU https://m.edsoo.ru/7f41c97c

133 ®dusnyeckuit mpakTukyM mno teme "HccienoBanue bubmuoreka [JOK
SIBJICHUS] CAMOMHTYKLIMM" https://m.edsoo.ru/7f41c97¢c
du3nyecKkui mpakTukyM 1o teme "M3mepenne bubmuoreka [JOK

134 nepuoaa cBOOOAHBIX KOJICOAHUI HUTSHOTO https://m.edsoo.ru/7f41c97¢c
MPYKUHHOTO MasiTHUKOB"

135 Ouznyeckuil npaktukym 1o teme "[IpeoOpazoBanue bubnnoreka [JOK
SHEPIrUH B IPY>KUHHOM MasiTHUKe" https://m.edsoo.ru/7f41c97c
®usnueckuil npakTukym no reme "HccnenoBanue bu6mmoreka [JOK
IIEPEMEHHOT0 TOKA Yepe3 MOCIEA0BATEIBHO https://m.edsoo.ru/7f41c97c

136 COEIMHEHHBIE KOHAECHCATOP, KaTYyIKy U pe3ucTop”

win "HccnenoBanue paboThl HICTOYHUKOB CBETA B
LIETIH IEPEMEHHOT0 TOKa"
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®uznyeckuil npakTukym o teme "M3ydenue

bubmuoreka [JOK

187 rapamMeTpoB 3BYKOBOU BOJIHBI" https://m.edso0.ru/7f41c97c
®uznyeckuil npaktukym no teme "[lonyuenue bubnuorexa [JOK

138 M300paKeHMs B CUCTEME U3 TNIOCKOTO 3epKaja 1 https://m.edsoo.ru/7f41c97c
JTUH3BI"

139 duznyeckuil npakTukym o teme "M3mepenue bubnuorexa [JOK
(hOKYCHOTO PacCTOSIHUS pacCeUBAIONTUX JIMH3" https://m.edsoo.ru/7f41c97c
®uznyeckuil npakTukyMm 1o teme "Habmronenue bubnuorexa [JOK

140 mudpakiuun, HTEpPEpEeHIINH U TTOJISIPU3AIUN https://m.edso0.ru/7f41c97c
ceera"
®u3nueckuil NpakTUKyM 1o teme "Onpenenenne bubnuoreka [IOK

141 MMITYJIbCA M SHEPTUU PENIATUBUCTCKUX YacTHI] (T10 https://m.edsoo.ru/7f41c97c
(dhoTorpadusiM TPEKOB 3apsHKCHHBIX YaCTHII B
MarHuTHOM TmoJe)"
®dusznueckui mpakTukyM no teme "MccnenoBanue bubmuorexa [JOK

142 3aBUCHUMOCTH CHJIBI TOKA Yepe3 CBETOANOT OT https://m.edsoo.ru/7f41c97c
HanpsHKeHus"
®dusnyeckuit mpakTukyM mno teme "Hccienopanue bubmuoreka [JOK

143 CIIEKTpa pa3pekKeHHOTO aTOMAPHOTO BOJIOPOA U https://m.edsoo.ru/7f41c97c
U3MEpeHHue MocTossHHOM Pundepra"
®usnueckuil npakTUKym 1o reme "HccnenoBanue bu6mmoreka [JOK

144 PaaroaKTUBHOTO JOHA C UCIIOIH30BAHUEM https://m.edsoo.ru/7f41c97c
no3umerpa"
duznyeckuil mpakTukym no teme "HabmoneHus bu6mmoreka [JOK
3BE3IHOTO HEOA HEBOOPYKEHHBIM TJIa30M C https://m.edsoo.ru/7f41c97c

145 HCIOJIb30BaHNEM KOMIBIOTEPHBIX MPHIOKEHUN AJIs

OTIpe/ieNIeHus TO0JI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE co3Be3usi CeBEepHOro
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MOJIyILIApHs U sIpKHE 3BE3bI"

O0001IeHME U cUcTEMATU3ALMS 3HAaHU. PoJib
(DM3HKYU ¥ aCTPOHOMHH B SKOHOMHYECKOH,

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

146 TEXHOJIOTHISCKOM, COIHATbHON M ATUYCCKOM
cdepax IesaTeIbHOCTH YeIOBEKa
O06o0uIeHne 1 cucTeMarnu3anus 3HaHuid. Poib bubnuorexa [JOK
147 MecCTO (PU3MKU M aCTPOHOMHUU B COBPEMEHHOM https://m.edsoo.ru/7f41c97c
Hay4YHOU KapTHHE MHUpa
O06o0menue U cucteMaru3aius 3Hanuii. Posis bubnuorexa [JOK
¢uznueckoit Teopun B GopMHUpPOBaAHUH https://m.edsoo.ru/7f41c97c
148 Mpe/icTaBIeHUH 0 (U3NYECKOM KapTUHE MUpa,
MecTo (pU3MUecKOi KapTHUHBI MHpa B OOIIEM pSAAY
COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEJICTaBICHUN O IPUPOJIE
149 O06o00meHre 1 CHCTEMAaTH3aIlusI 3HAHUH 110 TeMe bu6mmoreka [IOK
"Kunemaruka" https://m.edsoo.ru/7f41c97c
150 O06o00meHe 1 cCHCTEMaTH3aIlusl 3HAHUH 110 TeMe bu6mmoreka [IOK
"Kunemaruka" https://m.edsoo.ru/7f41c97c
151 O06o00meHNe U CHCTEMAaTH3allUsl 3HAHUH 110 TEMe bu6mmoreka [JOK
"Iunamuka" https://m.edsoo.ru/7f41c97c
152 O000111eHNE U CUCTEMATHU3ALMS 3HAHUH 10 TEME bu6mmoreka [JOK
"Craruka TBEpaoro Tena" https://m.edsoo.ru/7f41c97c
153 O0600111eH1E U cUCTEMATU3aIUs 3HAHUN 10 TEME bu6mmoreka [JOK
"3aKOHbI COXpaHEHUs1 B MEXaHUKe" https://m.edsoo.ru/7f41c97c
154 O06o01eHne u cucTeMaTu3alus 3HaHu| TI0 TeEMe bubnuoreka [JOK
"OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON TEOPUH" https://m.edsoo.ru/7f41c97c
155 O06o0meHne 1 cucTeMaTu3alus 3HaHu| TI0 TeMe bubnunoreka [JOK

"TepmoanHamuka. TenaoBsle MalliuHbI"

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

O0001IeHHE U CUCTEMATU3ALIMS 3HAHUN 10 TEME

bubmuoreka [JOK

156 "ArperatHbie cOCTOSIHUS BemiecTBa. Da3oBbie https://m.edso0.ru/7f41c97c
nepexopl"
157 O06o01IeHre U cCHCTeMaTU3alus 3HaHUN TI0 TeMe bubnuoreka [JOK
"DnexTpuueckoe moje" https://m.edsoo.ru/7f41c97c
158 O06o01IeHre U CHCTeMAaTH3alns 3HAHUN TI0 TeMe bubnuorexa [JOK
"IToCTOSIHHBIN 37eKTpUYECKU TOK" https://m.edsoo.ru/7f41c97c
159 O06o01enre U cucTeMaTu3allus 3HaHui 1Mo TeMe bubnuorexa [JOK
"Toku B pa3nu4HbIX cpeaax” https://m.edsoo.ru/7f41c97c
160 OO6o01enre u cucTeMaTu3alis 3HaHuH 10 TeMe bubmuorexa [JOK
"MaruauTtHOE€ 1oJje" https://m.edsoo0.ru/7f41c97¢c
161 Wrorosas koHTposbHas paboTa bubmmorexa [JOK
https://m.edsoo0.ru/7f41c97c
162 . O0001IeHEe 1 cucTeMaTH3aus 3HaHUH 110 TEME bu6mmoreka [IOK
"Mexanndeckue kojeoanus" https://m.edsoo.ru/7f41c97c
O0001IeHne 1 cucTeMaTH3alis 3HAHNUH 110 TEME bu6mmoreka [IOK
163 " n
DNeKTPOMarHuTHBIE KOJICOaHUs https://m.edsoo.ru/7f41c97c
O00011eHNEe U CUCTEMATU3ALIMS 3HAHUHN 110 TEME bu6mmoreka [JOK
164 "
MexaHW4eCKHEe U AJIEKTPOMArHUTHbIE BOJIHBI" https://m.edsoo.ru/7f41c97c
165 O06001IeHre 1 cucTeMaTh3alus 3HaHUH 110 TEME bu6mmoreka [JOK
"OnTuka" https://m.edsoo.ru/7f41c97c
166 O000111eH1E U cUCTEMATU3aIIUs 3HAHUN 10 TEME bu6mmoreka [JOK
"OcnoBrel CTO" https://m.edsoo.ru/7f41c97c
167 . O0001IEHNE U cUCTEMATU3AlMS 3HAHUI 110 TEME bu6mmoreka [JOK
"KopnyckynsipHO-BOJHOBOW Ayain3m" https://m.edsoo.ru/7f41c97c
168 O0o001Ienre U cucTeMaTH3alys 3HAaHUH 110 TEME bu6mmoreka [JOK
"dus3uka aroma" https://m.edsoo.ru/7f41c97c
169 OO6oO1eHre U cucTeMaTu3alus 3HaHUH 110 TeMe bubmuoreka [JOK
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"®u3nKa aTOMHOTO sJIpa U JIEMEHTapHbIX yacTul'"

https://m.edsoo.ru/7f41c97c

170

O000111eHNE U cUCTEMATH3AaLMs 3HAaHUH 110 TEME
"DneMeHThI acTpoPu3nKu"

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakimueit [lapdentreBoit H.A., AkiimonepHoe o0I111eCTBO
«M3parenscTBO «IIpocBemienue»

3amaunuk 10-11 kmace A.I1.PeiMkeBruY

» ®usuka, 11 kinace/ Msxumes I'.J1., Byxosues b.b., YUapyrun B.M. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obmiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

10 KJIACC IIOK mo temam 10xi1. Buaeoypoku

11 KJIACC IIOK mo temam 11xi1. Bugeoypoku

JIeMOHCTPAIIMOHHBIN YKCIIEPUMEHT 110 (U3UKE B CTAPIIMX KIACCAX CPeaHEMH
kKOsl ABT. bypos B.A. u np. Yacts 1. Mexanuka. Temora. [Tocooue pis
yautens. «IIpocsemenney, 1967t - 4,47 Mb - popmar DjVu - Yurarts:
/Yandex.ru

JIeMOHCTPAIIMOHHBIN SKCIIEPUMEHT 110 (DU3UKE B CTAPIIMX KIACCAX CPETHEN
mkoibl. Yactes 2. ABt. Bypos B.A. u ap. [Toco6ue qis yunurens. DneKkTpPu4ecTso.
Ontuka. ®usuka aroma. «lIpocsemenue» , Mocksa, 1968 - 19,46 Mb - hopmar

PDF - Yurarts: /Yandex.ru



®uzuka. KouTponbHbie PadoTel B HOBOM dopmare. 10 knacc. Ast. ['onosa U.B.
KouTponbHbIE PAO0TH B BUjIE TECTOB. «MHTEINEKT-1{enTp», Mocksa, 2011 - 1,89
MB - popmar PDF - Yutars: /Yandex.ru

®duzuka. KouTponbHbIE Pa00TH B HOBOM dopmare. 11 knacc. Ast. ['onosa U.B.
KouTpOnbHBIE PAO0TH! B BUE TECTOB. «MaTEmnekT-1lentp», Mockea, 2011 - 1,58

MB - ¢popmar PDF - Hutars: /Yandex.ru

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
MHTEPHET
S cnam EI'D. ®usunka.

Tpenaxep "O6nako 3nanuii". duszuka

http://ens.tpu.ru 3anumaTenbHas Gpu3MKa B BOPOCAaX M OTBETax: calT B.
Enpkuna

http://edu.ioffe.ru/edu OGyuaromniue TpeXypoBHEBBIE TECTHI 1O Gu3nke: cait B..

Perenpmana
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