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[Iporpamma 1o ¢u3nke Ha ypOBHE cpeaHero ooOmero o0pa3oBaHHS



pa3zpaboTaHa Ha OCHOBE IIOJIOKEHUH W TpeOOBaHUN K pe3ysibTaTaM OCBOCHMS
OCHOBHOHM o0Opa3zoBaTeabHON mporpaMmbl, mpeactaBieHHbIx B OI'OC COO, a
Takxke ¢ yuétoM (enepaiibHOM paboueil mporpammbl BocnutaHus U KoHnenuuu
npenoaaBanus yaeoHoro mpeamera «Pu3nka» B 00pa30BaTEIbHBIX OPraHU3AIHIX
Poccuiickoii ~ ®depepanuu, — peaqu3yIOIMMX  OCHOBHBIE  O0Opa3oBaTEIbHBIC
IPOrPAMMBI.

[Iporpamma no ¢usuke onpenensieT 00s13aTeIbHOE MPEIMETHOE COACPIKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIE0BATENbHOCTh U3YUYEHHSI TEM U Pa3/esioB
y4eOHOTO mpeaMera ¢ y4ETOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKH y4eOHOTO TpOIecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaroIIMXCA.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBleHHE O IENAX, COACpXKaHUHU, OOIIen
CTpareruu OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOyYalOLIUXCS CpEeACTBAMU
ydueOHOoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

Nzydyenne kypca ¢usuku yriayOnEHHOTO YPOBHS MO3BOJISIET pEaln30BaTh
3ajau Npo¢eCcCUOHATbHON OPUEHTAIlMH, HApPaBJIE€HO HA CO3JIaHUE YCJIOBUH AJis
IPOSBJIICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH Ka)IbIM
oOydJaronumcsi, KOTOpble HEOOXOAUMBl JUIsl MPOAOKEHUS O0Opa3oBaHMS B
opranm3anusx MNpodecCHOHATBHOTO OOpa3oBaHHs MO Pa3IMYHBIM  (HU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUATIbHOCTSIM.

B nporpamme mo (¢u3MKe ONpeAeNsiOTCs IJIaHUPYEMbIE Pe3yibTaThl
OCBOEHHMS Kypca (PU3MKU Ha YPOBHE CpPEJHEro o01ero oopa3oBaHusi: JINYHOCTHBIE,
METanpeiIMeTHble, NpeaMeTHble (Ha  yrayOonéHHom  ypoBHe).  HayuHo-
METOJIOJIOTMYECKON OCHOBOWM il pa3padOTKUM TpeOOBAHMI K JIMYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroluXcsl, OCBOMBLIMX
nporpaMmy 1o (QU3MKE HAa YpOBHE CpeAHero o0mero oOpa3oBaHus Ha
yIriyOJn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESTEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o gpu3uKe BKIIOYAET:

IUTAaHUPYEMbIE pe3yJbTaThl OCBOCHHUS Kypca (U3MKH Ha yriyOaéHHOM
YPOBHE, B TOM UYHCJI€ MPEAMETHBIE PE3YJIbTATHI 10 roj1aM 00y4EHUs;

cozepxanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o @u3uke HMeeT NPUMEPHBIA XapakTep W MOXKET ObITh
UCIOJIb30BaHA YUUTENSIMU (DPU3UKHU JUIsI COCTABIIEHUSI CBOUMX pabOYUX MPOrPAMM.

[IporpamMma 1o ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY yUUTENIEH U
MPENIOCTaBISET BO3MOXHOCTH [UISl peau3allMi  Pa3IMYHBIX METOJUYECKHUX
NOJIXO/IOB K TMpernojiaBaHuio (U3MKku Ha YriayOJn€HHOM YpPOBHE MpH YCIOBUU
coXpaHeHus 00s13aTeNbHOM YaCTH COJIep KaHUs Kypca.

dusznka kak Hayka O HamOojee OOIIMX 3aKOHAaxX MPHUPOAbI, BBICTYNas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIal B CUCTEMY
3HaHui 00 okpy:xaroriem Mupe. [IIkonbHbIN Kypc (HU3UMKHA — CUCTEMOOOPa3YIOIINA



JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJBKY (PU3NYeCcCKre 3aKOHbBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, H3y4aeMbIX XHUMHEH, OMOJIOTHEH,
dbusznyeckoir reorpadueir u actpoHomued. HMcmosb3oBaHME UM AKTUBHOE
npuMeHeHHEe (U3UYECKUX 3HAHUN OMPENETIIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTEpUAJIOB C 3aJaHHBIMH CBOWCTBaMuU. M3ydyeHue
GU3UKM BHOCHUT OCHOBHOM BKJaJ B (OPMUpPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydaroimierocsi, B popMHUpOBaHUE yMEHUM MPUMEHSATH HAyUHbBIN
METOJ] TO3HAHUS TP BHIMOJHEHUU UMH YYEOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca ¢u3uKH Ha YPOBHE CpeIHEr0 0011ero oopa3oBaHus MOJ0KEH
P Maeh, KOTOPbIE MOYKHO PacCMaTpyBaTh KaK MPUHLIUIBI €T0 OCTPOEHHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUHM C HEW KypC SBISETCS JIOTMYECKHU
3aBEpIIEHHBIM, OH COAEPXKUT MaTepuasl U3 BCEX pa3leioB (GU3UKH, BKIIOUAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (DH3HUKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBMM C HEW MaTepuayl Kypca (Qu3uku
o0beMHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
oJIE.

Hoea cymanumapuzayuu. EE peanuzanusi NnpeanosaracT HCHOJIb30BAHUE
TYMAaHUTAPHOTO TOTEHIMaNIa (PU3NYECKON HAYKH, OCMBICICHUE CBSI3M Pa3BUTHUS
bu3uKK C  pa3BUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PECHUYECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoea npuxnaonoii nanpagnennocmu. Kypc puznku yriayOoa€HHOTO ypOBHS
MpEANoJiaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX U TEXHOJOTMYECKHUX
NPUIOKEHUIN M3YUYEHHBIX TEOPUM MU 3aKOHOB. IIpm 3TOM paccMmarpuBaroTcsi Ha
YpPOBHE OOIIMX MPEACTABICHUNA M COBPEMEHHBIE TEXHUYECKHUE YCTPOICTBA, U
TEXHOJIOTHUHU.

Hoea »3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEJCHHS DJIEMEHTOB
colepKaHMs, TOCBSIIEHHBIX OSKOJOTUYECKUM IMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a Takke OOCYKIEHUs
po0JieM paluoOHaATLHOTO MPUPOIOTOIB30BAHUS U DKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHnue coziep>kanusi MPOTPaMMBI IO (GU3HUKE JTOHKHO OBITH TOCTPOSHO Ha
MPUHITMIIAX CUCTEMHO-AESATEIHbHOCTHOTO moaxoaa. Jns dusuku peanmzanus 3TUX
MPUHITMIIOB 0a3UPYyeTCsl HAa UCTOIB30BAHUH CAMOCTOATENLHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBYyoero ¢akropa ydeOHoro mporecca. [ yrmyOGna€HHoro
YPOBHSI — O3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,
BKJIFOYAIOMIETO (PPOHTATBHBIC YYCHUUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuaia, JjabopaTopHbie paboThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanuzanuu (GU3MUECKOro TMpakTUKyma. B mepBom ciyuae



MPAKTUKYM MpoBoAuTCs 160 B KoHie 10 u 11 kmaccoB, b0 mocie mepBoro u
BTOPOrO TOJYTOAUM B KaXJIOM M3 3THUX KjiaccoB. Brtopoil cmocod — 310
uHTerpanus paboT MNpakTUKymMa B CHCTEMY JaboOpaTOpHBIX paboOT, KOTOpbIE
MIPOBOJIATCSA B TpoIlecce u3ydeHus paszaena (temsl). [Ipm stom mom paboramu
MPAKTUKyMa TTOHHUMAETCSl CaMOCTOSITEIbHOE MCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/a O€3 MOIIaroBO MHCTPYKIIUH.

B mporpamme mo (Qu3MKe CcHCTEeMa YYEHHYECKOTO DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MPaKTHKyMa MPEACTaBIICHa €IMHBIM TepedyHeM. Bwioop
TEMATUKH JJII 3TUX BHUJIOB YUCHHUYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa30oBaTEIBHOTO MPOoIecca UCXO0II U3 OCOOEHHOCTEH MOYypOYHOTO
IUTAHUPOBAHUS W OCHaleHusi kabuHeta Qusuku. [Ipu sTom obecneunBaeTcs
OBJIAJICHHE OOYYAIOIIMMHCS yMEHUSMH TPOBOAWTH TNPSIMbIE M KOCBECHHBIC
WU3MEPCHUS, WCCICAOBAHMS 3aBHCHUMOCTEH (DU3WYCCKUX BEJIMYHH W TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEAT0KEHHBIX THITOTE3.

bonbiioe BHUMaHWE yAENSETCS PEHICHUI0 PacYETHBIX W KaueCTBEHHBIX
3anay. Ilpu »ToM JUIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCA 33/ladyd C SBHO
3aIaHHOM U HESBHO 3aJIaHHOM (DU3UUYECKOW MOJIEIbI0, TTO3BOJISIONINE MPUMEHSITh
M3YUYCHHbIC 3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszjeia Kypca, Tak U
WHTETPUPYs MPUMEHEHUE 3HAHUI U3 pa3HBIX pa3aenioB. J[Jis KaueCTBEHHBIX 3a1a4
IPUOPUTETOM SABIISIIOTCS 3aJaHUsI Ha OOBSICHEHUE/TIPeJCKa3aHue MPOTEKaHUs
(bu3HYeCKUX SBJICHUN M MPOIECCOB B OKPYXKAIOUIEH KU3HH, TpeOyrOIIue BBIOOpa
(bU3HIECKON MOJICIH VISl CUTYAIMH MMPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeboBanmsiMu DPI'OC COO k MarepHalbHO-
TEXHUYECKOMY OOECIICUCHHIO YYEOHOTo Iporiecca Kypc (U3HKHA YIrIyOJaE€HHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHUs JOJKEH U3Y4YaThCs B YCIOBUSIX
npeaMeTHOro kabuHera. B kabuHere (U3MKM JOMKHO OBITh HEOOXOJIUMOE
nabopatopHoe 00OpYyAOBaHUE I BBIMOJHEHHS YKa3aHHBIX B Mporpamme Mo
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX pabOT W paboOT MpakTHKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHcTpaninonHoe oOopyaoBaHue (opmupyercs B COOTBETCTBHUU C
MPUHITMTIOM MHUHUMAJIBHOW JOCTaTOYHOCTH M OOECMEYMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (U3UKE KITIOYEBBIX JACMOHCTpAIUNA IS
UCCJICIOBAHUSI  WM3Y4YaeMbIX  SIBIEHUA W  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpyIOBaHHE [JIs YYCHUYECKUX MPAKTHUYECKUX pabdoT
dbopMupyeTCsS B BUAE TEMAaTUYECKUX KOMIUICKTOB M O0ECIIEUMBACTCS B pacyeTe
OTHOTO KOMIUJIEKTa Ha JABYyX oOOydJarommxcs. TeMaTHudecKne KOMILUICKTHI
Ja00paTOpHOTO OOOPYIOBAHHUS JOKHBI OBITH TOCTPOSHBI Ha KOMIUICKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX



U3MEPUTEIBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMHU 1IEJISIMU U3y4€HUS] PU3UKHU B 0011eM 00pa30BAHUU SIBIISIFOTCS:

dbopMHupOBaHWE WHTEpPECa M CTPEMJICHUS OOyYaroluXxcsi K HAy4YHOMY
U3YYCHUIO TPUPOJABI, PA3BUTHE WX HMHTCIUICKTyAIbHBIX H  TBOPUYECKHX
CIIOCOOHOCTEI];

pa3BUTHE TPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOPMHUPOBAHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBJICHUSIM;

dbopMHUpOBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa M3y4YeHHs] OCHOB
CTpOEHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHrUe YMEHUN OOBSCHSITH SBICHUS C UCIIOJIB30BaHUEM (DU3NUSCKUX
3HAHUM ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TIPEACTABICHUA O pONM (PU3MKK JJI PAa3BUTHS JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE IIPEJACTABICHUN 0 BO3MOKHBIX chepax Oynyuieit
npo(ecCHOHanbHON ACSITENBHOCTH, CBSI3aHHBIX C (U3UKOM, TMOJArOTOBKA K
nanbHeieMy 00y4eH!I0 B 3TOM HalpaBJICHUH.

JlocTiwkeHne ATUX Telield 00ecTieunBacTCsl PEIICHUeM CIASAYIOIMMNX 3a1ad B
mporiecce n3yueHus Kypca GU3NKA Ha YPOBHE CPEIHETO O0IeTo 00pa30BaHMUS:

NpUOOPETEHNE CUCTEMBbI 3HAHUN 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpUSX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIPHYIO buzuky,
ANEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(DU3UKH;

dbopMHUpOBaHNE YMEHHH TPUMEHATh TCOPETUUCCKUE 3HAHUS I O0BSICHCHUS
bu3HUecKuX SIBICHUN B MPUPOJE W JUISI TPUHITHS TPAKTUYCCKUX DPEIICHUNA B
MMOBCEIHEBHOM KM3HH;

OCBOCHHME CIOCOOOB pEIICHHs] pa3IWYHBIX 3aJad C $BHO 3aJlaHHOMN
dbu3udyeckol MOJENbI0, 3a/1ad, MOAPa3yMEBAIOIIUX CAaMOCTOSTEIBLHOE CO3JaHue
Gbu3NYeCKO MOJENH, aaeKBaTHOW YCJIOBHSM 3a/Jadyd, B TOM YHCIE 3aj1a4
WHKCHEPHOTO XapaKTepa;

noHUMaHue (U3HUYECKMX OCHOB M TMPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOILIYIO CPEy;

OBJIAJICHUEC METOJIaMHd CaMOCTOSITEIPHOTO TUIAHUPOBAHMSI W TPOBEACHUS
Gu3HUeCKNX OKCMEPUMEHTOB, aHAIW3a W HWHTEpPIpEeTanuu  uHpopMmaimy,
OTIpeIeTICHHS JOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

CO37laHUE YCJIOBUHM JJIsl pa3BUTHUS yYMEHUH MNPOEKTHO-UCCIEI0BATEIbCKOMH,
TBOPYECKOM JIEATEILHOCTH,

pa3BuTHE UHTEpeca kK chepam MpodheCcCUOHATIBHON AESTETbHOCTH, CBA3aHHON
¢ pU3UKOH.

B cootBerctBuu ¢ tpeboBanusmu PI'OC COO yriayOn€HHBIN YpOBEHb
u3ydeHus: yueOHoro mnpeamera «®Dus3uKa» Ha YpPOBHE CpEAHETro OOIIETro



oOpa3zoBaHMsi BbIOMpaeTcs OOYYaIOIIMMUCS, IUIAHUPYIOMIMMHU TPOJOJDKEHNE
00pa30BaHwMsI 1O CIEIHATBLHOCTAM (PU3UKO-TEXHHUECKOTO TIPOGHIISL.

Ha uzyuenne pusuku (yriayOaéHHBIA ypOBEHb) Ha YPOBHE CPEAHETO OOIIEro
obpazoBanus orBoauTcst 340 yacos: B 10 kmacce — 170 yacoB (5 4yacoB B HENENIO),
B 11 kiacce — 170 yacoB (5 4acoB B HE/AEIIO).

[IpennaraeMerii B mporpamMMe TO0 (U3HKE IEepeUYeHb JIA0OpaTOPHBIX W
MPAKTUYCCKUX pabOT SBISICTCS PEKOMEHJIOBAaHHBIM, YYHUTCNIb JEIacT BBIOOP
POBENCHUS JTA0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHAWBHUAYaTbHBIX
0COOEHHOCTEH 00yUJarOIIMXCH.



COJEPXXAHME OBYUYEHUA
10 KITACC

Pasznes 1. Hay4nblili MeTOA O3HAHUS IPUPOABI.

®duszuka — pyHIaMeHTanbHas HayKa o npupoje. Hayunsiii MeTo mo3HaHus U
METO/IbI UCCIIETOBAHUS (PU3NUECKUX SBJICHUM.

DKCIIEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npuponsl. Habmonenue u
SKCIIEPUMEHT B (pU3HKeE.

Cnoco0Obl  u3MepeHusi (U3MYECKUX BEIMYMH (AHAJIOTOBbIE W LU(POBHIE
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[TorpemHocTrt  w3MepeHuit  Qu3nyeckux  BenwuuH  (aOCOMIOTHAS U
OTHOCHTEJIbHASA).

MopenupoBanue (pU3NYECKUX SBJICHUNM M MPOLIECCOB (MaTepuaibHasi TOYKA,
aOCOJIFOTHO TBEpPJIOE TENO, HJiealibHAsl KUJKOCThb, HWJICAIbHBIA Ta3, TOYECUHBIN
3apsan). ['unore3a. @U3nyeCcKuil 3aKOH, TPaHULBI €ro NpuMeHUMocTr. Pusnueckas
TEOpHH.

Ponp u mecro ¢usuku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI
MHUpa, B MPAKTUYECKOU JIEATETbHOCTH JIFOJIEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomuol, npaKkmukKym.

W3mepeHre cwibl TOKAa W HalpsDKEHUsS B IENU NOCTOSHHOIO TOKa MpHU
MIOMOIIIM aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMCTBO ¢ Lu(poBoi naboparopueit no ¢usuke. [Ipumepsl usmepenus
(U3MYECKUX BEIIMYUH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBrkeHUE. OTHOCHTEIBHOCTh MEXAaHUYECKOTO JBHKEHUS.
Cucrema otcuéra.

[Ipsimas u oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BekTop MaTepHaqbHOM TOUYKHM, €ro MIPOEKIMH Ha OCH CHCTEMBI
KoopauHart. Tpaekropus.

[lepemerienue, CKOpPOCTh (CpelHssE CKOPOCTb, MIHOBEHHAsi CKOpPOCTb) U
YCKOpPEHHE MaTepUalbHOW TOYKH, UX MPOEKIMU HA OCH CUCTEMbl KOOPAMHAT.
CrioxeHne nepeMenieHnui U CI10KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSIMOJIMHEWMHOE JBUKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U IIyTH MaT€pUalbHON TOUYKM OT BPEMEHU U MX
rpaduKu.

CBobOoHOe majzeHue. YCKOpeHHue CBOOOAHOro majaeHus. J[BuxkeHue Tena,
OpOILLIEHHOI0 MOJA YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOpPJIMHAT, CKOPOCTU U
YCKOpPEHUSI MaTepualbHON TOYKU OT BPEMEHH U UX TPaPUKH.



KpuBonuuennoe  aBuxkeHue. JIBMKEHME  MaTrepualbHOM TOYKM 11O
OKPY>KHOCTH. YTJjoBas W JHUHeHas ckopocTh. [lepmon u yactora oOpaieHus.
[lenTpocTpeMuTenbHOE (HOPMaIbHOE), KacaTelbHOE (TAHM€HUUAJIBLHOE) U IMOJHOE
YCKOPEHUE MATEPUATIbHON TOUKHU.

TexHu4yeckre yCTpPOIICTBA W TEXHOJOTMYECKHE MPOUECCH: CIUIOMETD,
JNBWKEHUE CHApsAOB, LIEMHbIE, MIECTEpEHYATBIE U PpEMEHHBIE NEepenayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mogenb cucteMbl OTCUETA, WILTIOCTpAIUsl KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

CniocoObl uccie10BaHusl IBHXKCHHM.

WnnmrocTpanus npeaenbHoro nepexo/ia i \3MepeHne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHye ABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGnronenue nBuxkeHusi Tena, OpPOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

Hanpasnenue ckopocTu mpu ABUKEHUU 1O OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUEe TyTel, TPACKTOPUH, CKOPOCTEHl NBUKEHUS OJHOTO U TOTO K€
TE€Ja B PA3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydenune HEpaBHOMEPHOTO JBMXKECHHS C IIE€JIbIO OMPEIEeIEHUs] MTHOBEHHOM
CKOPOCTH.

N3Mepenue yckopeHus Mpu NPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHUU
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBI>KCHUU.

N3mepenue YCKOpPEHUSA CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue ITU(PPOBOI Ta0OPATOPUN).

N3yuenne paBwkeHUs Tenla, OpOIIEHHOro Tropu3oHTaidbHO. [IpoBepka
TUIIOTE3bl O TMPSMOW MPOMOPLUHUOHATILHOM 3aBUCHUMOCTH MEXIY JaIbHOCTHIO
MOJIETAa U HAYAIIbHOM CKOPOCTBIO TENA.

N3ydenune IBHXKEHUS Tela MO OKPYXHOCTH C IIOCTOSSHHOM MO MOMYJIO
CKOPOCTBIO.

WccnepoBanue 3aBUCMMOCTH Tepuojaa oOpaiieHusi KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

[IepBpii 3akoH Hprorona. MHepumanbHble cuctembl oTcyéra. [IpuHIMD
otHocutTenbHOCTH ["anmunesi. HeunepuumanbHbie cucTteMbl OoTcuéra (OmpenaeneHue,



IPUMEPBHI).

Macca tena. Cuna. [IpyHIumn cynepno3uimu Cuil.

Bropoii 3akoH HeroToHa 111 MatepuaibHON TOYKH.

Tpertuit 3axkoH HproTOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOrO TATOTEHUSA. OKBHUBAJIECHTHOCTh T'PABUTAIMOHHON W
WHEPTHON MaccChl.

Cwita TskecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO TMaJIeHUs] OT BBICOTHI
HaJT TIOBEPXHOCTBHIO IUIAHETHI W OT Teorpaduyeckol MmMUPOTHL. JIBUXKeHUE
HEOECHBIX TeNl U UX CIyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, aBmxkymerocs c
YCKOPEHHUEM.

Cuna tpenns. Cyxoe TtpeHue. Cuiia TpEHUSA CKOJBXKEHUA M CUJIa TPEHUA
nokos. Koaddurument tpenus. Cusia CONpPOTUBICHUS TPU JBIKCHUU Tela B
AKUJKOCTH WIIH Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBLHOTO JBUKEHHSL.

Hasnenue. ['mapocrarndeckoe napiaenue. Cuiia Apxumena.

TexHu4Yeckre yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: MOAIIMITHUKH,
JBI)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBM>KeHUS TENT B MHEPIUATBHBIX M HEMHEPIIUATBHBIX CHCTEMaxX
OoTCU€Ta.

[TpuHIIMT OTHOCUTEIIBHOCTH.

Kauenue nByX NIMIMHAPOB WM IIApOB Pa3HONM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHHE  pPaBHOJCHCTBYIOUIEH  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLIMAIIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHMKAIOIIUX B PE3yJIbTATE B3aUMOJICUCTBUS TEIL.

N3mepenune macc 1o B3anMoAeiCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOJIBEME U MaJICHUU.

LenTpoOekHbIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS MOKOS, KAUEHUSI U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

N3mepenne paBHONEHCTBYIOMIEH CHJI MPHU JIBMKEHUU OpycKa MO HAKJIOHHOU
IJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHUMOCTH BPEMEHM [IBIXKCHHUSI Opycka IIo
HaKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MacCHhl.

Uccnenoanue 3aBUCUMOCTH CUJI yIPYTOCTH, BO3HUKAIOIIUX B NPY>KUHE U
pPE3MHOBOM 00pa3siie, OT uX JedopMaruu.

N3ydenune NBUKEHUS CUCTEMBI TE€Jl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON 4Yepe3



JETKui OJIOK.

N3mepenne ko3dduiimenta TpeHUs MO BEJIWYMHE YIIOBOro kKoddduiumeHra
3aBucUMOCTH Fp(N).

WccnenoBanue nBmkeHus: OpycKa 1Mo HAKJIOHHOW MIIOCKOCTH C MEPEMEHHBIM
KO2(ppUIIUEHTOM TpEHHUSI.

W3ydeHne nBUKEHNA IPy3a HA BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpHOE Teno. IlocTymarenbHOE M BpaIIaTelIbHOE JIBIIKCHHE
TBEpOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpauleHus. [lnedo cuisl.
CroxeHune cuil, IPUIIOKEHHBIX K TBEPAOMY Teny. LleHTp TsxkecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOWMYNBOE, OE3pa3TUIHOC PABHOBECHE.

TexHnueckne yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLIECCH: KPOHIITEHH,
CTPOMTENBHBIN KpaH, PEMIETYATHIE KOHCTPYKIUU.

Jemoncmpayuu.

Y ci1oBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

UccnenoBanne ycioBuil paBHOBECHS TBEPIOrO Telld, MMEIOLIETO OCh
BpALLCHHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3ydenune ycTOMd4NBOCTH TBEPAOTO TENA, UMEIOIIETO IUIOIIAIb OIIOPBI.

Tema 4. 3akonvl coxpanenus 6 Mexanuke.

Nmnynbe MaTeprualibHOM TOYKH, CUCTEMBI MaTEpPUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBMKEHUU LIEHTPa Macc.

Nmmynbee criibl 1 N'3MEHEHUE UMITYJIBCA TENA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE IBMXKEHNE.

MomMeHT umIilyabca MarepuaabHOUW TOUYKH. lIpencraBieHue o coxpaHEeHHU
MOMEHTa UMITYJIbCA B IEHTPAIBHBIX MOJISIX.

Pabora cuiapl Ha MajgoM M HAa KOHEYHOM IepeMelneHuu. [ padudueckoe
IpeICTaBlIeHUE PAOOTHI CHIIBI.

MomHOCTb CHUIIBI.

Kunernueckass sHeprusi MarepualbHOW TOYku. Teopema 00 H3MEHEHUHU
KMHETUYECKOW JHEPTUU MAaTEPUATBHOW TOYKH.

[loreHunanbHple W HENOTEHIMANbHbIE CUibl. lloTeHIManbHas >Heprus.
[ToTennumanbHas >HEeprusi ynpyro nepopmupoBaHHON MpykuHbl. [loTeHnMambHas
SHEprusl Tena B OJHOPOJHOM IpaBUTALMOHHOM mnoJie. lloTeHuunanbHass sHeprus
Teda B TPABUTALIMOHHOM I0JI€ OJIHOPOJHOTO Iiapa (BHYTpH U BHeE miapa). Bropas



KOCMHUYECKas CKOPOCTh. TpeThss KOCMUUECKAS] CKOPOCTb.

Csizb pabOThl HENMOTEHUHUAIBHBIX CHJI C M3MEHEHHEM MEXaHU4YEeCKOM
SHEPTUM CUCTEMBI TEJ. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPTUM.

Ynpyrue u Heynpyrue CTOJIKHOBEHUSL.

YpaBHenne bepHyn WIS WMIealbHOM KUJKOCTH KakK CJEJICTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKON YHEPTHH.

TexHuueckne yCTpOMCTBA U TEXHOJOTMYECKHUE MPOLIECCHI: IBUKEHUE PAKET,
BOJIOMET, KOMEp, MPY>KUHHBIA THUCTONET, THPOCKOMN, (PUIYpHOE KaTaHUE Ha
KOHbKaXx.

Hemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBM)KEHHUE.

N3mepeHne MOIIHOCTH CHJTBI.

W3menenune 3HEprum Tena Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpalieHHs KMHETUYECKOW W ITOTCHIMAJIbHOW JHEPTUM IPHU
JNENCTBUM HA TEJO CHJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Mpu CBOOOTHOM MaJCHUMU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

N3mepenue nmirynpca tena no TOpMO3HOMY MYyTH.

N3mepenne cuibl TATH, CKOPOCTH MOJENH 3JIEKTPOMOOMIS W MOIIHOCTHU
CHUJIBI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUMU.

N3mepenre KNHETHYECKON SHEPTUHU Tela 10 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUSI MOTEHIIMAIBHONW YHEPTUU MPY>KUHBI ¢ pabOTON CHIIBI
TPEHUSL.

Onpenenenue pabOThl CWJIBI TPEHHS] MPU JBWKCHUU Tela MO HAKIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MousiekyisipHas pu3UKa U TEPMOJANHAMMKA.

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOI MeopUU.

OCHOBHBIE TOJOXKEHUS MOJEKYJIsIpHO-KuHeTnyeckon Teopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddys3us. bpoyHoBckoe mBmkeHHE. Xapaktep
JBW)KEHHUSI W B3aMMOJEHCTBUS 4YacTHUL BellecTBa. MoOJenu CTpPOEHUs Tra3oB,
KUAKOCTEH U TBEPABIX TE€N W OOBSICHEHHE CBOWCTB BEIECTBA HA OCHOBE JITHX
mozeneid. Macca u  pasmepsl Mojekyn (aromoB). KommuecTBo BelecTsa.
[Toctostnaas ABoranapo.

TermoBoe paBHOBecwe. TemmepaTypa u cmocoObl e€ m3mepenus. [llkama
temneparyp Llenbcusi.

Mopenps uaealbHOroO ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHUIIbI



rasa ABWKYTCSl XaOTUYECKU U HE B3aUMOJIEUCTBYIOT IPYT C IPYTOM.

l'azoBble 3akoHBl. YpaBHeHue MenneneeBa—Kmaneiipona. AOcomoTHas
temrneparypa (mkaia temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiiecchl B
UJeaTbHOM Tra3e C IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MPEICTaBIICHUE U30TPOIIECCOB: N30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIy JaBIE€HUEM M  CpPEAHEH  KUHETUYECKOW  HSHeprueu
MOCTYNAaTEILHOTO TEIJIOBOTO JBHXKEHUS MOJEKYJ HJICAIbHOrO raza (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH UJICATIBHOTO Ta3a).

CBs13b a0COFOTHOM TeMIEepaTypbl TEPMOIMHAMUYECKONU CUCTEMBI CO CpeTHEN
KUHETHUYECKOU SHEPTUEN MOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUSA €€ YaCTHIL.

TexHu4Yeckre YyCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHI: TEPMOMETD,
OapomeTp, MoIyYeHue HaHOMaTepUasoB.

Jemoncmpayuu.

Mojenu 1BUKEHUS YaCTHI] BEIIECTBA.

Monens OpOyHOBCKOTO ABHKCHHS.

Buneopomnuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUXKEHUS.

Juddy3us :KUIKOCTEN.

Mopens onbita lTepHa.

[IputsxeHne MOIEKYJIL.

Mopenu KpucTaIn4ecKuX pemeToK.

HabGnronenue u rcciieqoBaHue U30MPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomuol, npaKmuKym.

HccnegoBanue mporecca yCTAHOBJIEHUS TEIUIOBOTO PABHOBECHS MPHU
TEMI000MEHE MEXKTY TOPSUYEH 1 XOJIOAHOU BOJIOM.

N3ydenne H30TEPMUYECKOro IMpouecca (peKOMEHIOBAHO MCIOJIb30BAHUE
dpoBoii 1abopatopun).

N3yuyenne n30xopHOTo npoiecca.

N3yuenune nzobapHOToO Mporecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJNHAMHUYECKON CUCTEMBI. BHEIIHNE 1 BHYTpeHHHE mapaMmeTpsl. [lapamerpsr
TEPMOJIMHAMHYECKOW CUCTEMBI KAK CPEIHUE 3HAYCHHS BEJIMYHUH, ONMUCBIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauao TtepmoauHamuku. (CaMonpou3BOJIbHAS — pelaKcalus
TEPMOJIMHAMHUYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.

Mogens uWIEATbHOTO Ta3a B TEPMOJMHAMHKE — CHUCTEMa YPaBHEHHI:
ypaBHeHHe MenaeneeBa—KiianelipoHa U BbIpaKEHUE [JI1 BHYTPEHHEW JHEPTUM.
VYcnoBusi NpUMEHUMOCTH 3TOM MOJIENU: HU3Kasi KOHIIEHTpaUuUs YacTHLl, BBICOKHE



TeMIeparypel. BeipaxkeHue Juisi BHyTpEHHEW SHEpTrur OJHOATOMHOTO MEaJIbHOIO
rasa.

KBa3zucratnyeckne u HECTaTUYECKUE ITPOLIECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMUKe. Bbranciaenne padoTsl o rpaduxy
mpouecca Ha pV-auarpamme.

Teronepenaya  kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMUYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KonBekuus,
TEIJIONPOBOHOCTD, U3TyUYCHHE.

KomnuectBo Ttemnorsl.  TemmoéMkocTe Tenma. YaenpHas HW - MOJISIpHAs
TEIUIOEMKOCTH BeEIIECTBA. YpaBHeHHe Mailepa. YenbHas TEIIOTa CrOpPaHUs
toruiuBa. Pacu€r konmMuecTBa TEIUOTHI mpu Temnonepenaye. [lonsrue o0
aauabaTHOM IIpoIiecce.

IlepBblii 3aKOH TEepMOAWMHAMMKH. BHyTpeHHsAs odHeprusa. Kommdectso
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHHS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMUKH IS PABHOBECHBIX IPOLECCOB: Yepe3
3aJIJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOJUAT
€AMHCTBEHHAs aguadaTta. AOCONIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOAWMHAMMKHM Ui HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOYKHO TIEpe/IaTh TEIIOTY OT 0oJiee XOJIOHOTO Teja K Oojee HarpeTomy 6e3
komreHcauuu (Knaysuyc). HeoGpaTtumMocTh NpUPOIHBIX MPOIIECCOB.

[Tpunuune! neictus TeroBbix MamuH. KII/I.

Maxkcumanenoe 3nauenue KIIJI. Lukn Kapho.

OKOJIOTHYECKHE aCIIEKThl UCIOJIb30BaHUS TEIUIOBBIX ABUraresieid. TemioBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEbl.

TexHu4yeckre yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: XOJIOAUIbHUK,
KOHJUIMOHED, NHU3ENIbHBIA W KapOIOpAaTOpPHBIA ABUTATENd, MHapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIIEpATyp, YTUIM3AlUs «TEIJIOBBIX» OTXOJIOB C
UCIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIIM3AIMs OMOOPraHUYECKOTO TOIJIMBA AJIs
BBIPAOOTKHU «TETIOBON» U JIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3menenue TemmnepaTypsl IpU ainadaTHueCKOM PaCIINpPEHUH.

Bo3znymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CniocoObl U3BMEHEHHs] BHYTPEHHEHN SHEPIHH.

HccnenoBanue annabaTHOTO mpoLecca.

KomrmbrorepHbie MOAEIN TEIUIOBBIX JBUTATEICH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HN3mepenne yaenbHON TEMITOEMKOCTH.



Hccnenosanue mpouecca OCTHIBaHUS BELIECTBA.

UccnenoBanue annadbaTHOTO Ipoliecca.

N3ydyeHrne B3aMMOCBSI3M DHEPrUU MEXKMOJEKYJSIPHOTO B3aUMOACHCTBUSA U
TEMIEPATyPbl KUIIEHUS KUJIKOCTEN.

Tema 3. Acpecammnivie cocmoanus eewyecmea. Pazosvie nepexoowvl.

[TapooGpazoBanue u KoHaeHcanus. Mcmapenue u KureHue. Y aenbHas
TeIJI0Ta mapooOpa3oBaHUsI.

Haceimiennsle u  HeHachllleHHblE mnapbl. KauecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH W JABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATYPbl, KX HE3aBUCUMOCTD
0T 00bEMa HACKIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPaTyphbl KUTICHUS OT JaBICHUS
B KUJKOCTH.

Brnaxxnocth Bo3yxa. AOGCOMIOTHAS 1 OTHOCUTEbHAS BJIAXKHOCTb.

TBépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPONHS CBOWMCTB
kpuctayioB. [lmaBienne W KpucTaumMzauus. YAelbHas TEIUIOTa IUIABJICHUS.
CyOaumarnus.

Hedopmanuu tBEPOrO Tena. Pactskenue u cxarue. Casur. Moayns FOnra.
[Tpenen ynpyrux aedopmarmii.

TemnoBoe pacliupeHue KUIKOCTEH M TBEPABIX Tel, 00bEMHOE U JIMHEHWHOE
pacmpenre. AHTapPMOHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYUHA
TEIJIOBOTO paCUIUPEHHUs Tell (Ha KaYeCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEpPrUM B (pa30BbIX MEPEX0OIAX.

YpaBHEeHUE TEIJIOBOTrO OajaHca.

[ToBepxrocTHOE HaTsHKeHHE. KO3(p(GUIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kamapasie sBnenus. JlaBieHue noa UCKPUBIEHHOW MOBEPXHOCTHIO KUIAKOCTH.
®opmyJia Jlamaca.

TexHuueckne yCTpOMCTBA M TEXHOJIOTUYECKHWE TMPOLECCHI:  KUIKUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Jemoncmpayuu.

TeruoBoe pacmmpeHue.

CBOIICTBA HACBHILLICHHBIX MTAPOB.

Kunenne. Kunenue npu noHM>XEHHOM JIaBJICHUM.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSXKEHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanunnsapusie siBeHus..

Mojienin HEHBIOTOHOBCKOM KUIKOCTH.

CnocoObl u3MEpEeHUs BIaKHOCTH.

Uccnenosanne HarpeBaHus U IMIABJIEHUSI KPUCTAIUIMYECKOTO BEILIECTBA.

Buasr nepopmaruii.



Habmronenune mansix nedopMarimii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3y4yeHne 3aKOHOMEPHOCTEN UCIIAPEHUS JKUIAKOCTEU.

N3mepenue yaenbHOM TENIOTHI TUIABICHUS JIbJIA.

N3yyeHne CBOKCTB HACBIILIEHHBIX TAPOB.

N3mepennie aOCOMOTHOM BIAXKHOCTH BO3AyXa M OIIEHKAa MacChl MapoB B
NIOMEUIEHUH.

N3mepenne ko3P puimeHTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenne Moy FOnra.

UccnenoBanne 3aBUCMMOCTH  Jnedopmanuu  pe3suHOBOro  oOpasma  oT
MPUJIOKEHHOU K HEMY CHUJIBI.

Paznen 4. JaekTpoguHaMHKa.

Tema 1. dnekmpuueckoe none.

DneKkTpu3anus Tean U €€ MpOosIBICHHS. JJeKTpuueckui 3apsia. JIBa Buaa
NEKTPUYECKUX 3apsfaoB. [IpOBOAHWKHM, JUAJIEKTPUKU U MOJYIIPOBOJHUKH.
DJIEeMEHTapHbIM JJIEKTPUYECKUA 3apsi[l. 3aKOH COXPAHEHHUs DIEKTPUYECKOTO
3apsaa.

B3aumoperictBue 3apanoB. Toueunsie 3apsiasl. 3akoH Kynona.

DnekTpudeckoe nose. Ero aeiictBue Ha 3JI€KTPUYECKUE 3aPSIbl.

Hanpsok€anocts  anekTpudeckoro  mons.  [IpoOubeiii  3apsa.  JIuaum
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO 1MoJs. OJHOPOIHOE 3IEKTPUUYECKOE MOJIE.

[ToTeHIMaNBbHOCTh JJIEKTPOCTATUYECKOIO MOJA. Pa3HOCTh NMOTEHIMATIOB M
HanpspbkeHne. [loteHnumanpHas SHeprus 3apsga B IJIEKTPOCTATUYECKOM IOJIE.
[Torenuman snexkrpocraruyeckoro nossi. CBsi3b HANPSHKEHHOCTH MOJIL U PA3HOCTH
MOTEHIIMAJIOB ISl  AJIEKTPOCTATUYECKOrO TMojis (Kak OJHOPOJHOTO, TaK U
HEOJHOPOHOTO).

[IpuHUMN Cynepno3uimy MEKTPUUECKUX TTOJIEH.

[Tone toueunoro 3apsga. [lome paBHOMEepHO 3apspkeHHOU cdepol. [lome
PaBHOMEPHO 3apsHKEHHOTo 1o 00bEéMy 1mapa. Ilome paBHOMEpPHO 3apsiKEHHOM
OeCKOHEUHON TIIOCKOCTH. KapTuHbl JWUHUA HanpsHDKEHHOCTH JTUX TMOJed U
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEH.

[IpoBOJHMKM B DIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3aPSI0B.

JvnanexTpuku B AIEKTPOCTATUYECKOM ToJje. JuanekTpuyeckas
IPOHUIIAEMOCTD BEIIECTBA.

Konpencatop. DnekTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH ILIOCKOTO
KOHJICHCATOpa.

[TapannensHOE coenrHeHne KOHAEeHCaTOpoB. [locmenoBarenbHOE COEIMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.



JIBr>KeHue 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHu4yeckre YCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: 3JIEKTPOCKOI,
AJIEKTPOMETP, OAJICKTPOCTATHYECKash 3allluTa, 3a3eMJICHHUE DJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Hemoncmpayuu.

YCTpOUCTBO U MPUHLUI IEUCTBUSA AJIEKTPOMETPA.

DJIEKTPUUECKOE T10JI€ 3aPSKEHHBIX IIIaPUKOB.

DIIEKTPUYECKOE T0JIE JIBYX 3aPSKEHHBIX TUIACTHH.

Mogens anekTpoctaTudeckoro reneparopa (Ban e ['paada).

[IpOBOIHUKH B 3IIEKTPUUYECKOM IIOJIE.

DJIEKTpPOCTaTUYECKAs 3aLIUTA.

YCTpONCTBO U AEUCTBUE KOHACHCATOPA MOCTOAHHOW U ITIEPEMEHHOM EMKOCTH.

3aBUCUMOCTbh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT  IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUJIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUUECKOTO MO 3apsHKEHHOTO KOHJIEeH caTopa.

3apsiiKa U pa3psiKa KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomuol, npaKkmukKym.

OueHka cuil B3aUMOACHCTBUSA 3aPSKEHHBIX TE.

HaGnronenue npeBpaiieHust JHEPruu 3apsKEHHOTO KOHJEHCATOpa B SHEPTHIO
W3IIyYEHUSI CBETOINO/IA.

N3yyeHnue npoTekaHus TOKa B IEINU, COJICPIKAIICH KOHIEHCATOP.

Pacnipenenenue pa3HoOCTH MOTEHIMAIOB (HampsiKEHUS ) npu
MOCJIEIOBATEILHOM CO€IMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiaa KOHIEHCATOPA Yepe3 PE3UCTOP.

Tema 2. ITocmosanublil I1eKmpudecKuilt mok.

Cuna Toxka. [TocTOsSIHHBIN TOK.

VYclioBusL CyIIECTBOBAHUSA TMOCTOSIHHOTO JJIEKTPUYECKOro TokKa. McTouHMKM
toka. Hanpspokenue U u DJ1C &.

3axkoH OMa JJ1g ydacTKa LeHu.

DIIEKTPUUECKOE CONIPOTHUBJIEHUE. 3aBUCHUMOCTh CONPOTHUBJICHUS
OJHOPOJHOTO TPOBOJHMKA OT €ro JUIMHBI U IUIOIAAXA IONEPEYHOrO CEUYECHHS.
VY 1e51bHOE COMTPOTUBIIEHNE BENIECTBA.

[TocnenoBaTenbHOE, MapajuIeIbHOE, CMEUIAHHOE COEIUHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBi¢HHBIX dekTpuueckux 1enei. [IpaBmia Kupxroda.

Pabota snexrpuyeckoro Toka. 3akon [xoyns—JIenua.

MOIIHOCTh 3NEKTPUYECKOTO TOKA. TernoBas MOIIHOCTb, BbIIEIsEMas Ha
pe3ucrope.

OJIC U BHYTpPEHHEE COMNPOTHUBJICHHE MCTOYHHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) DJIGKTPUYECKOM Ienu. MOITHOCTh HMCTOYHHMKA TOKA.



KopoTtkoe 3aMbikaHue.

KonnencaTop B ienu NOCTOSTHHOTO TOKA.

TexHuueckrue YCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: aMIIEPMETD,
BOJITMETP, PEOCTAT, CYETUUK IIIEKTPUUECKON IHEPTUU.

Hemoncmpayuu.

N3MepeHune cuiibl TOKa U HAPSHKEHUSL.

HccnepoBanure 3aBUCUMOCTH CHJIBI TOKA OT HANpsDKEHUs IS PE3UCTOpa,
JamMIbl HAKaJIMBaHUS U CBETOAMO/IA.

3aBUCUMOCTh COIMPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IUTOLIAAM MONIEPEYHOr0 CEYEHUS U MaTepHaIa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT CONIPOTHUBIIEHUS MPU OCTOSTHHOM
HaIPSHKEHUH.

[Ipsamoe m3mepenue 3/1C. KopoTkoe 3amMbIkaHHE TaIbBAHUYECKOTO JJIEMEHTA
Y OLICHKA BHYTPEHHETO COIPOTHBIICHHUS.

Crioco6bl coenuHeHnsI ICTOYHUKOB Toka, DJ]C b6arapei.

HccnenoBanne pa3HOCTH MOTEHIMATIOB MEXKIY IMOJKOCAMH MCTOYHMKA TOKa
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, npaKmuKym.

HccnenoBanue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenune yaenbHOro COpOTUBIEHUS IIPOBOHUKOB.

WccnegoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANpSDKEHUs U1 JIAMIIbI
HaKaJIMBAHMUSL.

YBenuuenue npejesna u3MepeHus ammnepMerpa (BoabTMETpa).

N3mepenue /1C v BHyTpEHHETO COMPOTUBIIECHUSI ICTOYHHUKA TOKA.

Uccnenosanne 3aucumoctu IJIC raapBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
IPU KOPOTKOM 3aMbIKAHHH.

HccnenoBanue pa3HOCTH MOTEHLMAJIOB MEXKAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEIH.

HccnenoBanue 3aBUCHMOCTH TOJE€3HONM MOIIHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paziuuHsix cpeoax.

DOnekTpuyeckas MOPOBOJUMOCTb  PA3IMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIIOB. 3aBUCHUMOCTbH CONPOTUBIICHUS METAIOB OT
Temrneparypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCKUuid TOK B Bakyyme. CBOICTBA AJIEKTPOHHBIX ITyYKOB.

[TomynpoBOTHUKH. CoOcTBeHHass M NpHUMECHass  MPOBOJUMOCTH
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoia. [1oynpoBoJHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akoHsl Dapajes s AAEKTPOIN3a.



DJIEKTpUYECKU TOK B razax. CaMOCTOSITEIbHBIA W HECAMOCTOSTEIbHBIN
paspsia. PaznuuHble TUIIBI CAMOCTOSTENBHOTO pa3psaa. Monnus. [lnasma.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: Tra3opaspsiiHble
JaMIIbl, 3JIEKTPOHHO-Ty4deBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: TUOJ,
TpaH3ucTop, (HOTOAMOMA, CBETONMOMA, TallbBaHWKA, padUHUPOBAHWUE MEJH,
BBITIJIABKA ATIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

3akoHsblI anekTposinza Papajes.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

CpaBHEeHUE MPOBOAMMOCTH METAJJIOB U MOJYIPOBOIHUKOB.

OIHOCTOPOHHSISI MPOBOJAUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKyM.

Habmronenue amekTpoiusa.

N3mepeHnune 3apsaa OTHOBAIECHTHOTO HOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHUSI ~ TEPMOPE3UCTOpA  OT
TEMIIEPaTypHl.

CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU TUOJA.

DuU3NYeCKUI TPAKTUKYM.

CnocoObl u3mMepeHus: PU3NUecKux BEJIUYUH C MCIOJIB30BAaHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTENIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIC U OTHOCUTENIHHBIC TTOTPEITHOCTA U3MEPECHUN (DU3UIECKUX BEITHYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX  M3MEPEHUM, WCCICAOBAHUM  3aBUCUMOCTEU
(bu3MuecKUX BEIUYHMH, MPOBEpKa MPEAJIOKEHHBIX TUnoTe3 (BpIOOp U3 padoT,
ONMCAHHBIX B  TEMATHYECKUX  pa3fieslax «YUYEHUYECKUHW  DKCIIEPUMEHT,
1abopaTopHbIe padOTHI, MPAKTUKYM).

Me:xnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayoméHHoro ypoBHs B 10 kiacce
OCYIIECTBIISIETCS C YYETOM COJEPHKATEIBHBIX MEKIIPEIMETHBIX CBS3€H C KypcaMu
MaTEeMaTHUKH, ONOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie nOHAMUA, CEA3AHHDBIE C U3YYEHUEM MEMO008 HAYUHO20
nO3HaHuA: SIBJICHUE, HAYYHBIM (akT, rumotesa, (u3nvecKkas BEIWYWHA, 3aKOH,
TeOpHsi, HAOJIOJICHUE, OHKCIEPUMEHT, MOJIETUPOBAHUE, MOJIENIb, H3MEPCHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUdpoBast 1abopaTopus.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneitHas QyHKUuS,
napabosa, runepbosna, ux rpaduku u cBoicTBa. TpuroHoMmerpudeckue (QpyHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.



BekTopsl 1 MX MPOEKIMU HA OCU KOOPJAUHAT, CIIOKEHHE BEKTOPOB.

Buonozua: mexanndeckoe IBIXKEHHE B KUBOM mpupone, nuddysus, ocmoc,
TEMJI000MEH JKHUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKaroUleH Cpensbl,
yTUIu3alus OMOOPraHMYECKOrO TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
AJIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KANIWJUISIPHBIE SIBJICHUS B IPUPOJIE,
AJIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumun: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE ATOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IMOJIYyYEHUE HaHOMATEpHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPJBIX TEJ, KUJIKOCTEH U Ta30B, KUJIKUE KPUCTAIIIBI, IEKTPUUECKUE
CBOIMCTBA METAJIOB, SJIEKTPOJIUTUYECKAS TUCCOLIMAIINUS, TaJlbBAaHUKA, JJIIEKTPOHHAs
MUKPOCKOTUSI.

TI'eocpagpua: BnaxuocTb BO3Ayxa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JBUKEHUU C UCIOJIB30BAHUEM MEXaHU3MOB,
y4€T CYXOro U IKHUJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKIHUH
(KpOHIITEIH, pemeéryaTble KOHCTPYKUMHU), HCIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKA B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYTrue), JBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObITOBOWM XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUU
NOJIyYEHHUs] COBPEMEHHBIX MAaTepHaJoB, B TOM YHCJIE€ HAHOMATepUajoB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3eMJICHUE BJIEKTPONPHUOOPOB,
ra3opa3psIHbIE JIAMITbI, TTOTYTIPOBOJHUKOBBIE TPUOOPHI, TaIbBAHUKA.

11 KIIACC

Pa3znen 4. JaekTrpoguHaMuKa.

Tema 4. Maznummnoe none.

BzanmopaencTBue TOCTOSIHHBIX MAarHUTOB UM NIPOBOJHUKOB C TOKOM.
MarautHoe mnoje. Bektop MarHUTHOW WMHAYKUMH. [IpuHIMI cCyneprno3uuuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOU MHIYKIIUU.

MaruutHoe 1oJjie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKUA U
KpyroBoro Butka). OnsIT Jpcreaa.

Cunia Amniepa, e€ HanpaBJIEHHE U MOJYJIb.

Cuna Jlopenuia, e€ HanpaBIe€HUE U MOJYJIb. J[BUKEHHUE 3apsSKEHHON YaCTUIIbI
B OJJTHOPOJTHOM MarHuTHOM MoJje. PaGoTa cumisl Jlopenna.

MarnautHOoe nose B BemectBe. DeppoMarHeTuky, napa- i IMaMarHeTUKH.

TexHuueckne yCTPOMCTBA M TEXHOJOTHMYECKHE IMPOLECCHl: MPUMEHEHHE

ITOCTOSIHHBIX MAarHMTOB, AJIEKTPOMArHUTOB, TE€CTEP-MYJIBTUMETD,
ANEKTPOJBUTATEND SIKOOU, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna nuHMM  WMHOIYKOMM ~ MAarHUTHOTO  IOJSA  MOJIOCOBOTO M
IIOJIKOBOOOPA3HOT0 OCTOSIHHBIX MArHUTOB.



KapTrHa MM MarHMTHOW UHAYKIUY TI0JIS JIMHHOTO MPSIMOT0 NPOBOJAHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumozenicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cuibl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

HaGnronenue ABm>xXeHUs Mydyka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JEUCTBUSA BIIEKTPOU3MEPUTEIIBHOTO npudopa
MAarHUTOAIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, npaKmMUKym.

HccnenoBanre MarHuTHOTO I10JIS IIOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB heppOMarHEeTHKOB.

HccnenoBanne NeMCTBUS MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

Nsmepenne cuitbl AMmepa.

N3yueHune 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIBI TOKA.

OnpeneneHre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUJIbl AMIIepa.

Tema 5. InekmpomazcHumnan UHOYKYUAL.

SIBiieHME DJIEKTPOMAarHUTHOM MHAYKUMH. IlOTOK BekTOpa MAarHUTHOM
naaykuun. JDJIC wHOyKnuu. 3aKOH 3IEKTpOMarHuTHOW uHaykuuu Dapajnes.
Buxpesoe anekrpuueckoe nosue. Toku Dyko.

OJIC MHOyKIMM B MPOBOAHUKE, IBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuio Jlenua.

NunyktuBHOCTh. Karymika WHAYKTMBHOCTM B ILENM ITOCTOSIHHOI'O TOKA.
Asnenne camonnaykuuu. IJ{C caMOMHIYKIUU.

DHeprust MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCH: MHAYKIMOHHAA
1IeYb, COJICHOMUJ, 3aIlMTa OT JIEKTPU3ALHUH TEJ NPU ABUKEHUHA B MAarHUTHOM I10JIE
3eMIIH.

Jemoncmpayuu.

HaGntonenue siBneHust 31€KTPOMAarHUTHOM MHAYKIIMH.

Uccnenoanne 3aBucumocty I/JC MHAYKIMHA OT CKOPOCTH W3MEHEHMS
MAarHuTHOIO MOTOKA.

[IpaBuno Jlenna.

[Tanenurie marauTa B aJllOMUHHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHAYKIUU.

UccnenoBanue 3aBucumoctd J/]C caMOMHIAYKIMK OT CKOPOCTH HW3MEHEHUS
CHUJIBI TOKA B LIETIN.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.



HccnenoBanue sBiIEHUS 2JIEKTPOMArHUTHONW UHAYKIIMH.

Onpenenenrne UHAYKIMU BUXPEBOTO MAarHUTHOTO TTOJIS.

HccnenoBanue siBIEHUSI CAMOUHYKIIUH.

COopka MoJienu 31eKTPOMarHuTHOTO TeHeparopa.

Pa3nen 5. KosiebaHnusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarennHas cuctema. CBoOOHbBIE KOI€OaHUS.

lMapmonunueckue konedbanusi. Kunemarndeckoe U TUHAMUYECKOE OIHCAHUE.
DHepreTuueckoe OnucaHue (3aKOH COXPAaHEHUsS MEXaHWYeCKOoW sHepruu). BoiBon
JTUHAMHYECKOTO OMHMCAHUS FapMOHUYCECKUX KOJICOAHUN M3 UX DHEPTETHUYECKOTO H
KHMHEMaTHYSCKOT'O OIMMCaHUS.

Ammumutyna u (daza kosjebanuid. CBs3b aMIUTUTYAbl KOJIEOAHUM HMCXOIHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHUM €€ CKOPOCTH U YCKOPEHUSI.

[Tepuon m wacrtora komebanuii. I[lepmom manblx CBOOOTHBIX KOJIEOAHUN
MaTeMaTH4YeCcKoro MmasTHHUKA. Ilepnos CBOOOMHBIX KOJEOAHWUW MPYKUHHOTO
MasiITHUKA.

[TonsaTue o 3aryxarwmux kKojaedanusx. BeiHyxneHHble Konebanus. Pe3oHaHc.
Pe3onancHass kpuBas. BnusHue 3aTyxaHuss Ha BHUJ PE30HAHCHOM KPHBOM.
ABTOKOIC0aHUS.

TexHuuecKkre yCTpONCTBA M TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
Kauely, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck K0ae0aTeIbHOTO IBMKCHUS.

Habmronerne HE3aBUCUMOCTH MEPHOJIa MaJIbIX KoJIeOaHHWM rpy3a Ha HUTH OT
aAMIUIUTY JIbI.

HccnenoBanue 3aTyXaromux KojaeOaHui U 3aBUCUMOCTH TIEPHOo1a CBOOOTHBIX
KOJI€OaHHUI OT COMPOTUBIICHUS.

Uccnenoanne konebaHuid rpy3a Ha MACCUBHOM TNIPYKHHE C LEJbIO
dbopMupOBaHUS MPEICTABICHUN 00 HICATBHOM MOJICTH MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS SHEPTUU MPHU KOJeOaHUAX T'py3a Ha MPYKHUHE.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUM.

Habnronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopmusvie padbomul, nPAKMUKYM.

N3mepenne mnepuoma CBOOOMHBIX KOJICOAHMM HUTSHOTO U TPYKUHHOTO
MasITHUKOB.

N3ydenune 3aKk0HOB ABMKEHHUS Tejla B X0JI¢ KoJIeOaHUM Ha YIIPYTroM MOJIBECE.

N3ydenune ABMKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue YHEPTUH B IPY>KUHHOM MasTHHUKE.

UccnenoBanue yObIBaHUS aMILTATYIbI 3aTyXalOMIUX KOJICOAHUH.



UccnenoBanue BRIHYKICHHBIX KOJICOAHMIM.

Tema 2. InekmpomazcHummubsle KoaedAHUA.

KonebarenpHbiii kKOHTYp. CBOOOJHBIE DJIEKTPOMAarHUTHbIC KOJieOaHUS B
uaealbHOM KosieOaTenbHOM KOHType. ®opmyna Tomcona. CBA3b aMIUIATYAbI
3apsifia KOHJEHcaTopa ¢ aMIUIMTYAO0N CHIIBI TOKa B KOJ1e0aTeIbHOM KOHTYpE.

3aK0H COXpaHEHHS PHEPTUU B UACATHHOM KOJIeOaTeIIbHOM KOHTYDE.

3aTtyxaronme AIEKTPOMArHUTHBIE KOJIeOaHMUsI. BriHyX)1eHHBIE
AJIEKTPOMArHUTHBIE KOJIEOAHUS.

IlepemeHHBI TOK. MOIIHOCTE MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JecTByIOlee 3HAUYE€HUWE CHUJIBI TOKAa W HANpsDKEHWs] MpH pa3iuyHou (dopme
3aBUCHUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHMU.

CunyconanbHbld MEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp M KaTyllka
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOrO TOKAa. PEe30HAHC TOKOB.
Pe3onanc HanpsixeHui.

Wneansbubiii  Tpancpopmarop. IlpousBoactBo, mepenaya u moTpebieHue
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PHUCKU MPH MPOU3BOJACTBE dJIEKTpodHepruu. KynbTypa
VCIIOJIb30BAHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M TEXHOJOTHUYECKHUE IPOLIECCHL: SIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUHU DJIEKTpOIepeay.

Jemoncmpayuu.

CB0OOAHBIE ANEKTPOMArHUTHBIE KOJIEOAHUS.

3aBHCHUMOCTh 4aCTOTHI CBOOOJHBIX KOJICOAHHUH OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AIEKTPOMAarHUTHBIX KOJICOAHHIA.

['eHepaTop HE3aTYXaIOIIUX JIEKTPOMArHUTHBIX KOJIEOAHUIA.

Monenb 3JIEeKTPOMarHuTHOTO FeHepaTopa.

BrinykeHHbIe CHHYCOMIaTbHBIE KOJIEOaHMsI.

Pesucrop, Karymka WHAYKTUBHOCTH M KOHJIEHCATOP B LENH IIEPEMEHHOIO
TOKA.

Pe3onanc mnpu 1moOCIIENOBATENIBHOM COEAWHEHWH PE3UCTOPa, KATYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiiCcTBO U IPUHITUTT ACUCTBUS TpaHCchopMaTopa.

Mogenb TUHUYU IEKTPONEpEaauH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

N3ydenue tpanchopmaropa.

HccnenoBanne IMepeMEHHOTO TOKA 4Yepe3 IOCIENOBATEIbHO COCIMHEHHBIE
KOHJIEHCATOP, KaTyLIKY U PE3UCTOP.

HaGnronenue 351eKTpoMarHiTHOTO pe30HaHca.



HccnenoBanue paboThl HCTOUHUKOB CBETA B IIEMH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoOMAZHUMHbBIE GOTIHbL.

MexaHnuueckue BOJIHBI, YCIOBUSI HUX pacnpoctpaHeHus. Ilonepeunbie u
IPONOJBHBIE BOJHBL. llepuon, CKOpOCTh pacnpocTpaHEeHWs W JUIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeoMJIeHUuE, MHTepdepeHIus u
nudpaxius.

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

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIOBHS M3IYyUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJH:  OTPAXKEHHE,  IPEIOMIICHUE,
noJigspu3anus, uHTepdepeHuns u qudpakius.

[IIkana 371€eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3JIEeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMITBI paguOCBA3H U TeNeBUAEHUS. Paguonokanms.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CpEeJIbl.

TexHuueckre yCTpONCTBA M MNPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, pajap, paaguonpuéMHHUK, TEIEBU30p, aHTEHHA, Tene@oH, CBY-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTPAHEHUE MMONEPEUHBIX U MPOJAO0IbHBIX BOJH.

Konebmromeecs Teno kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

Habntoienue orpakeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Habumtonenue nnrepdepeHuny u AMPpakiiuy MEXaHUUECKHUX BOJIH.

AKYCTUYECKHI pE30OHAHC.

CBoiucTBa yABTpa3ByKa U €ro IPUMEHEHHE.

HaGmtonenue cBSI3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOW H
4acTOTOW KoseOaHuM.

HccnenoBanne  CBOWMCTB — DJIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHUE,
pesioMJIeHUe, Modspu3anus, Audpakuus, UHTephepeHIus.

Oo6nHapyxeHue nHHPAKPACHOTO U YIALTPAPHUOICTOBOTO U3ITyICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3yuenune napamMeTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacnpocTpaHeH s 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonuHEHOE pacIpOCTpPaHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4deuHbIl HCTOYHHK CBETA.

OtpaxxeHue cBera. 3aKOHbI OTpaxkeHMs cBeTa. IlocTpoeHne n3obOpakeHuil B



iockoM 3epkaie. Cepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN TTOKa3aTeb
npenomieHusi. OTHOCUTENIbHBIN MOKAa3aTelb MpeaoMiieHus. [IoCTOSHCTBO 4acTOThI
CBETA U COOTHOIIEHWE JJIMH BOJH MNPHU MEPEX0JE MOHOXPOMATHYECKOTO CBETA
yepes TpaHully paszelnna AByX ONTUYECKUX CPEL.

Xon nydeit B mpusme. [ucrnepcusi cBera. CIOXHBIM cocTaB O€loro CBETa.
[Ber.

[TomHoe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroia moJIHOTO BHYTPEHHETO
OTpaXCHUSI.

ColOuparomuie © paccewBaromue JHUH3BL. ToHkas JuH3a. DokycHoe
paccTosiHUE W ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTh (POKYCHOIO
paccTosiHUSI TOHKOM cepuuecKo JIMH3bI OT €€ T'€OMETPUM M OTHOCUTEIBHOIO
IIOKA3aTeNs MPEIOMIICHUS.

dopMysia TOHKOM JUH3BL. Y BEJIMYCHUE, 1ABAEMOE JIMH30M.

XoJ dyda, MPOLIECANIETO JUH3Y I0J MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOMU
ontudyecko ocu. IloctpoeHne wu300pakeHHM TOUKM W OTpe3ka NpsSIMOH B
coOMparoLIMX U paCCEUBAIOIINX JUH3AX U UX CUCTEMAX.

OnTrueckue mpubopsl. Pazpemaromas cnocoOHocTs. a3 xkak onrtuueckas
cucTema.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenunuss cera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOJEHUS MAaKCUMyMOB U MHHUMYMOB B HWHTEp(EpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HCTOYHHMKOB. lIpumepsl Kinaccrmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakus cBera. JudpakimonHas pemérTka. YciaoBuUe HaOIIOISHUS
IJIaBHBIX ~MAaKCUMYMOB TIpH TAJCHUM MOHOXPOMAaTHMYECKOrO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHnueckre YCTpPOWCTBA M TEXHOJOIMYECKHE IIPOLECChl: OYKH, JIyIIa,
nepuckomn, ¢oTtoarnmnapaT, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
ONTUKH, BOJIOKOHHAS ONTHKA, TU(PPaAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue nmpeaoMIIeHUs CBETA.

Halnronenue nosHoro BHyTpeHHEro oTpaxkeHusi. Mojienb CBETOBOIA.

HccnenoBanne xoaa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKONAPAJUICIBHYIO
IJIACTHHY U IPU3MY.

UccnenoBanne CBOMCTB N300pakeHUH B JTMH3AX.

Mojenn MUKpPOCKOIIA, TEJIECKOIIA.



Habmronenune narepdepeHnu cBera.

Habaronenne 1BETOB TOHKUX TUIEHOK.

Habnronenue nudpakiuu ceera.

N3yuenue nuppakinOHHON PEIETKH.

HaGnronenue nudpakiimoHHOTO CIEKTpa.

HaGnronenue aucnepcuu cBera.

HaGntonenue nosnsipusanuu cBeTa.

[IpumeHeHue NoaApOUIOB ISl U3YUCHUSI MEXAHUYECKUX HAMPSIAKECHUM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npAKMUKyMm.

N3mepenue nokasaresns NpeioMIIEHUs CTEKIIA.

UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSL OT BemiecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne PoKyCHOrO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tonyuenue n300pa’keHUs B CHCTEME U3 TUIOCKOTO 3€pKajia v JTUH3HI.

[Tonmyuyenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CHCTEM.

Habnronenue audpaxkuuu, tHTEpPEPEHIIMH U MOISPU3ALUN CBETA.

N3ydenue nossipusanny cBeTa, OTPAKEHHOTO OT MOBEPXHOCTH JUAJIEKTPHKA.

Nzyuenune nnTepdepeHInm JIa3epHOTo N3IIyYCHHS Ha IBYX IIEISX.

HaGnronenue aucnepcunu.

HaGnronenue u vccnenoBanue AUGPaKMOHHOTO CIEKTpa.

HN3mepenune IMHbI CBETOBOU BOJIHBI.

[Tonydenue crnekTpa U3IYYEHHs] CBETOJIMOJA MPU MOMOIIH AUDPAKIIMOHHOMN
PELIETKH.

Paznen 6. OcHOBBI cCIeNUAIBbHON TEOPUH OTHOCUTEIHLHOCTH.

['pannnel  NPUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  llocrynarel
CIIEIMAJIBHOW TEOPUN OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpa3zoBanusi  Jlopenna.
YcnoBue nDPUUUMHHOCTH. (OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAIICHUE JJINHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUILIBI.

CBsI3p MacChl C DHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbL. DHEPTHUS
IIOKOS.

TexHu4yeckre YCTpOHCTBA M TEXHOJOTHYECKHE MPOLECCHI: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YACTHII.

Y4yeHnueckuil IKCepUMEHT, 1a00paTOpHbIe padOThI, MPAKTUKYM.

Onpenenenue UMIMyJbca W SHEPrUU  PEJSITUBUCTCKUX  YacTull (1O
dboTorpadgusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBanTtoBasi pusuka.



Tema 1. Kopnyckyaapno-601n060ii oyaausm.

PaBHOBecHOE TerioBoe M3Iy4YeHUE (M3IyueHUE aOCOJIOTHO YEPHOTO Tela).
3akon cmernenna Buna. ' unore3a [nnanka o kBaHTax.

@OoTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®oroaddext. OmbiTel A. I'. CroneroBa. 3akonsl dotodddexra. YpaBHEeHHE
Oiinmrerina s pororddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenne cBera (B YaCTHOCTHM, JIaBJICHHME CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONIYI0 W a0COJIOTHO OTpakarolryto moBepxHocTh). OmbiTel 1. H.
Jlebenena.

BonnoBble cBolicTBa yactul. Bonnsl ne bpouna. [{nuna Bomusl ae bpoins u
pasMepbl 00JacTH JIOKaIM3alMU JBWXKYyIeWcs dactuibl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. J{udpakius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka nsmepeHuii B MUKpoMupe. COOTHOILIEHHUSI HEONpeaAeTEHHOCTEN
I'efizentepra.

TexHu4yeckre YCTPONCTBA M TEXHOJOTMYECKHE IMPOLIECCHl: CIIEKTPOMETD,
dboTosnemMeHT, (PoToAaTUMK, TYHHEIbHBIH MHKPOCKOMN, COJIHeYHasi Oarapes,
CBETOIUO/.

Jemoncmpayuu.

®otod(pdeKT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeMIHET0 (hoTodddeKTa.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBIIEHUSI  TOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauop.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosuHoi [lnanka Ha ocHoBe uccienoBanust Gpororddexra.

UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA YEPE3 CBETOAMO]T OT HAMIPSKEHUS.

Tema 2. @uzuxka amoma.

OnbITel MO HCCIENOBAHUIO CTpoeHusa aroMa. [lmanerapHas mozaenb aroma
Pezepdopna.

[Tocrynatet bopa. N3nyuenue u nornomieHrue (HOTOHOB MPHU MEPEXOJIe aToMa
C OHOTO YPOBHS DHEPIYHU HA APYTOM.

Buapl ciektpoB. CiekTp ypOBHEN 3HEPTUH aTOMa BOJAOPOAA.

CnoHTaHHOE M BBIHYKJIEHHOE M3JIyuyeHue ceta. Jlazep.

TexHu4yeckre YCTpOHCTBA M TEXHOJOTHYECKUE MPOIECCHl: CIEKTPATbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpayuu.

Mogens onbita Pezepdopna.



Habmronenune nuHeHYaThIX CIIEKTPOB.

YCTpOUCTBO U ACUCTBUE CUETUMKA MOHUZUPYIOIIUX YACTHII.

Onpenenenue JIMHBI BOJHBI JA36PHOTO U3TyYECHUS.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, npaKmMUKym.

HaGnronenue nuHeituaToro cnekTpa.

HccnenoBanue criekTpa pa3pekeHHOT0 aTOMapHOI0 BOAOPOAA U U3MEPEHHUE
noctosiHHoM Punbepra.

Tema 3. Du3uka amomMHo20 A0pa U INEMEHMAPHBIX YACMUY.

Hyxnonnas monens siapa ['eitzenbepra—lBanenko. 3apsia sapa. MaccoBoe
yucio sapa. U3oronsl.

PanuoaktuBHOCTh. Aunbda-pacnan. DNEKTPOHHBIM M TMO3UTPOHHBIA OeTa-
pacnan. ['amma-u3nydeHue.

3aKOH paJMOAKTUBHOIO pacrajaa. PaauoakTUBHBIE HW30TONBI B MPUPOE.
CBoiicTBa MOHM3UPYIOLIETO0 HU3Ty4YeHUs. BiusHUE pagMOaKTUBHOCTH Ha KUBbIC
opranusmbl. EctrecTBeHHbIN QoH n3nydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. JledexT macchl siapa.

SAnepublie peakuuu. [enenuie u cuntes saep. Anepusie peaktopsl. [Ipobnemsl
YIPaBIAEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKHE ACHEKTHl Pa3BUTHSA
SIIEPHOM YHEPIETUKMU.

Mertoapl perucTpaliiy U UCCIEI0BaHUs 3JIEMEHTAPHBIX YaCTHL.

OyHIaMEHTaJIbHbIE B3aUMOJICUCTBUS. bapuoHbBI, ME30HBI W JICTITOHBI.
[IpencraBnenune o CtanmapTHON Moaenu. KBapk-TirooHHas MOJENb apPOHOB.

®uzuka 3a npenenamu CrangaptHol Mojenu. TéMHas Martepus U TEMHas
DHEPrus.

EnuncTBO pu3nueckoi KapTUHBI MUpA.

TexHu4yeckre yCTpOMCTBAa U TEXHOJOTHYECKUE TIPOLIECCHI: JO3UMETP, Kamepa
BunibcoHa, saepHbIi  peakTop, TEPMOSACPHBIA peakTop, aromMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnenoBanne TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (hOHA C UCTIOJIB30BAHUEM JI03UMETPA.

N3yuenune mornomenus 0eTa-9acTUIl aTFOMHUHUEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHoMuUU. [IpukinagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKUA JJIi OOBSICHEHHUS MPUPOJIbI
KOCMHYECKUX OOBEKTOB.

Metoapl aCTpOHOMHYECKUX HcclieoBaHuil. COBpEMEHHBIE ONTUYECKHE
TEJIECKOTbI, PAJAMOTEIECKOIBI, BHEATMOC(EepHass aCTPOHOMHSI.

Bun 3Bé3gHoro Heba. Co3Be3ausi, sipkue 3BE3IbI, TUIAHETHI, WX BHUIAUMOE



JIBUKEHHUE.

ConHeuHas cucrema.

Counnne. CosiHeuHasi akTUBHOCTD. McTounuk sHeprun ConHua U 3BE3I.

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CEKTpaIbHbINA KIacc —
CBETUMOCTB». 3BE31bl TJABHOM ITOCIIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTBY» IUIsl 3BE3] TJIABHOW MOCIEN0BATENbHOCTU. BHyTpeHHee cTpoeHue
3BE31. COBpEMEHHBIE TMPEICTABICHUS O MPOUCXOKAECHUN U ABoonuu ConHIa u
3BE3/. DTambl )KU3HU 3BE3].

Mneunsiii [Tyt — Hama [Mamaktuka. [lonoxenue u nBwxenue CoaHua B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u xBasapsl. YEpHBIE OBIPBI B sSiApax
TTAKTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06sma. Paz0eranue rajgakTuk.
Teopus bonpmoro B3psiBa. PEnTuKTOBOE M3ITydYEeHHE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepewénnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naonooenus.

Habnronenus: 3B€3nHOr0 HebGa HEBOOPYKEHHBIM TJ1A30M C HMCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIOKEHUH ISl ONpeeTICHHs MOJ0XKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3usg (CeBEepHOro mnosiymiapus WU SpKue
3BE3/bI.

HaGntonenuss B Teneckon JIyHbI, IUIaHET, TyMaHHOCTEM U 3BE3THBIX
CKOILUICHHM.

DuU3uYeCKU NPAKTUKYM.

Crioco0b1 n3MepeHus: GU3NYECKUX BEJIMYMH C HUCIOJIb30BAHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIHYHUH.
O1neHKa rpaHull MOTPEUIHOCTEM.

[IpoBeneHne  KOCBEHHBIX M3MEPEHHM, MCCICAOBAHUN  3aBUCUMOCTEUN
bu3nuecKuX BETUYHMH, MPOBEpKa MPEAJIOKEHHBIX TUIOTE3 (BBIOOp U3 pPadoT,
OMMCAaHHBIX B  TEMAaTHYECKUX  pa3fenax  «YUYEHHYEeCKUH  DKCIEPHMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

O06o01maroiiee NOBTOPEHNE.

O06001eHne U cucTeMaTu3alus CoAepKaHus pa3fesioB Kypca «MexaHHuKay,
«MonekynspHas ¢pu3MKa U TEPMOJMHAMUKAY, «DIEeKTpoarnHamMuKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUM OTHOCUTENBHOCTH», «KBaHTOBas
buznkay, « JIEMEHTbl ACTPOHOMUH U ACTPOPUZUKIY.

Ponr ¢usuku u acTpoHOMHMM B JKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIbHOW M ATHYECKOM cepax AesITeNIbHOCTH YEJI0BEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOM HAay4YHOW KapTMHE MUpa, 3HAYEHUE ONUCATEIbHOM,



CUCTEMATU3UPYIOIIEH, OOBSICHUTENBHOW W  MPOTHOCTUYECKONM  (yHKIUN
dusnueckoil Teopuu, poiib GU3NYECKOM Teoprur B POPMUPOBAHUU MPEACTABICHUIMI
0 (U3MYECKOW KapTHHE MUPA, MECTO (PU3NYECKOM KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MesknpeaMeTHbIe CBSI3H.

N3yuenne «kypca ¢usuku yrayoménHoro ypoBHs B 11 kiacce
OCYLIECTBJISIETCSL ¢ YUETOM COJIEpPKATEIbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTMH, XUMUHU, TE€Orpapuu U TEXHOJIOTUH.

Meosicnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYUHO20
no3HanuA: SIBICHUE, Hay4yHbId (akT, runores3a, (usnyueckas BeIWYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, OHKCIIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUdpOBast 1adbopaTopus.

Mamemamuxka: pelieHHWE CHUCTEMbl YpaBHEHUW. TpHUroHOMETpUYECKHe
(GYHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpPBI M HMX NMPOEKUMH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHbIX GyHKUMA. [Ipu3Haku MOAOOUS TPEyroJbHUKOB,
OTpeiesIeHHEe TUIOMAIU TIIOCKUX (GUryp u o0bEMa Tel.

buonocun: >nekTpuyeckue SBICHUS B JKUBOW MpPUpOJE, KoJieOaTelabHbIE
JBIDKEHUS B JKMBOM MNPUPOJE, SKOJOTMYECKHE PHUCKH TMPHU IPOU3BOJCTBE
AJEKTPO’HEPTHH,  DJIEKTPOMArHUTHOE  3arpsi3HEHUE  OKpYXKalollled  Cpenpl,
yJIbTPa3BYKOBasi JMAarHOCTHMKAa B MEJWIMHE, OINTUYECKHUE SIBJICHUS B >KUBOU
pUpoze.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl OO0pa30BaHUA KPHUCTALUIMYECKOM PpEHIETKH, CHEKTPaJbHbIN
aHamu3.

I'eocpaghusa: marHuTHBIE TMTOJMOCAa 3€MIIM, 3K MAarHUTHBIX  PYI,
dboTochEMKA 3eMHOU MOBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3NIEKTpoJIBUraTeNb SIkoOM, reHepaTtop MEepeMEHHOro TOKA, MHIYKIUOHHAs IEub,
JIMHUW 3JEKTponepeaay, 3JEKTPOABUraTeb, paaap, paaAuoONpUEMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBY-meub, yabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKIMOHHBIN amnmapar, BOJIOKOHHAsl ONTHKA, COJIHEYHasi OaTapesi, CITyTHUKOBbBIE
NPUEMHUKH, SIAEPHAS SJHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



IINTAHUPYEMBIE PE3VYJIBTATBIOCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIBTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4YHOCTHBIE pe3yJbTaThl OCBOCHHA yueOHoro mnpeamera «Duzukan
JOJDKHBI OTPaXkaTh TOTOBHOCTH U CIIOCOOHOCTh 00YYaroIIMXCsl PyKOBOACTBOBATHCS
c(OpMHUPOBAHHON BHYTPEHHEW MO3UIIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHHI, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOIrO O0IIEeCTBa, PACIIMPEHUE KUZHEHHOIO
ONbITa M ONBITA ACSATEIBHOCTH B MPOLECCE peaanu3alid OCHOBHBIX HAINPABICHUN
BOCIIUTATENIBHOW JI€SITENIBHOCTH, B TOM YHCIIE B YACTH:

rPaXKJAAHCKOT0 BOCIIUTAHMSA:

e C(OPMUPOBAHHOCTh  TIPaXXJAHCKOW  MO3UIMM  OOY4YAIOIIErocs  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUICKOT0 OOIIECTBA;

e IMPUHATHE TPAJAULMOHHBIX OOIIEYEIOBEYECKUX TyMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO J€ATEIBLHOCTh B UHTEPECAX TPAXKITAHCKOTO
oOmiecTBa, Yy4yacTBOBaTb B CaMOYINpaBlI€HUH B 00pa3oBaTEIbHON
OpraHu3allNy;

e yMEHHE B3aUMOJCHCTBOBaTH C  COLUMAJIBHBIMM  HWHCTUTYTaAMH B
COOTBETCTBHUH C UX (DYHKIHSIMU U HA3HAYECHUEM;

e TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOU IESATEIBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHMSA:

e chOpPMUPOBAHHOCTH POCCUNCKOU rpakIaHCKOH WUJICHTUYHOCTH,
NaTpUOTU3MA;

e I1IEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, TOCTHXKEHHSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHUS;

e CIIOCOOHOCTH OIIEHUBATh CUTYAallMIO M MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSICh Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTHU, B TOM
YHUCJIE B IEATEIBHOCTH YYEHOT0;

e OCO3HaHHWE JIMYHOTO BKJIaJIa B TOCTPOEHUE YCTOMUMBOTO OYAyIIEro.

3CTETHYECKOr0 BOCIIUTAHMA:

e DOCTETHUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAas JCTETUKY HAy4HOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI0 BOCIIMTAHUS:
e HHTEpEeC K pa3IuuHbIM chepam NpodecCHOHATBLHON JEeSTeIbHOCTH, B TOM



YUCJI€ CBS3aHHBIM C (U3UKONM HW TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BbIOOP Oyymien nmpodeccun U peann3oBbIBaTh COOCTBEHHBIE
YKU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0 W CaMOOOpPa30BaHHUIO B
obnacTu GU3NKK HA TPOTSHKEHUN BCEH JKU3HMU.

IKOJOIrHY€CKOro BOCMMTaHus .

c(hOpMHUPOBAHHOCTh JKOJOTUYECKON KYJBTYpPbl, OCO3HAHUE TI100aTBHOTO
XapaKTepa SKOJOTUYECKHUX MPOoOiIeMm;

IJIAHUPOBAHUE W OCYIIECTBICHUE JICCTBUM B OKPYXKAIOIIECH Cpele Ha
OCHOBE 3HAHUS LIEJIEH YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA;

paclIMpEHnEe OIbITa ACATEIbHOCTU SKOJOTMYECKON HAIPABICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

IHMEHHOCTU HAYYHOI'O MIO3HAHUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHME IIEHHOCTU HAy4YHOM JAESATEIbHOCTH, FOTOBHOCTH B IpOIECCe
U3yUeHUs] (PU3BUKK OCYHIECTBIISITH TMPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NEATEeNIbHOCTh UHANBUIYATbHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jioruyeckue AeicTBHA:

CaMOCTOATENIbHO  (OPMYJIMPOBATh W  aKTyalIM3UupoBaTh Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LEIU ACATEIbHOCTH, 3a1aBaTh IApaMETPbl U KPUTEPUHM HX
JOCTUKEHUS,

BBISIBISITh  3A4KOHOMEPHOCTM UM TPOTUBOPEYUS B PAacCMaTPUBAEMBIX
(U3HYECKUX SABICHUSIX;

pa3pabarbIBaTh IJIaH PELICHMS MPOOJIEMBI ¢ YUETOM aHaIN3a UMEIOIUXCS
MaTEepUAIIHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb, OIIEHUBAaTh COOTBETCTBUE
PEe3yJIbTATOB LIENSIM, OLICHUBATH PUCKHU MOCIEACTBAN IEATENBHOCTH;
KOOPJIMHUPOBaTh M BBINOJIHATH pPabOTy B YCJIOBHUSIX peajbHOrO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX IPOOIIeM.

Bba3oBble uccien0BaTe/IbCKHe J1eCTBUA;

BJIAJIETh HAYYHOW TEPMHUHOJOTHEHN, KIIOUYEBBIMU MOHITUAMU U METOJIAMU
(u3HYECKON HAayKH;
BJIaJCTh HaBbIKAMH  YYCOHO-HMCCIIEIOBATEIIHCKOM u MIPOEKTHOM



NEeSTENbHOCTH B O0OJAcCTH (PU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOATENIbHOMY TOUCKY METOJOB pelleHuss 3anady  (U3HYecKoro
coJiep KaHusl, IPUMEHEHHIO PA3IMYHBIX METOIOB TIO3HAHUS;

BIAJCTh BHUJAAMH JIEATCILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHUS, €Tr0
WHTEPIPETAIUU, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX
CUTyallMsIX, B TOM YHCJI€ MPU CO3JaHUM YYEOHBIX MPOEKTOB B 00OJIACTH
busuky;

BBISIBIISATh TIPUYMHHO-CJIC/ICTBEHHBIE CBS3M W aKTyaJM3WpOBaTh 3ajaady,
BBIIBUTATh THUNOTE3y €€ pelieHus, HaXOAWTh apryMEHTHl IS
JIOKA3aTeNbCTBA CBOMX YTBEP)KIICHUM, 3a/aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJI€ PEIICHUS 3aJadd pPe3yJIbTaThl,
KPUTHYECKU OIEHUBATh UX JTOCTOBEPHOCTD, MPOTHO3UPOBATH H3MEHEHNUE B
HOBBIX yCIIOBUSIX;

CTaBUTh W (GOPMYJIUPOBATh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOMN
NEeSTENBLHOCTH, B TOM YHCIIE TPU U3YYCHUH (PU3UKHU;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH MTPUOOPETEHHBINA OIIBIT;,
yMETh TMEPEHOCUTh 3HAHMA MO0 (U3HKE B MPAKTHYECKYyI0 00JacTh
KU3ZHEICATCITbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;
BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUTHHAIBHBIC TOAXObI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1aUH, AOITYCKAIOIIHNE aIbTePHATUBHBIC PEIICHUS.

Pabora ¢ uHpopmanueii:

BJa/IeTh HAaBbIKAMU MOJydeHUs MH(pOpMaluu (PU3HUECKOTO COJEpKaHus
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IOHUCK,
aHaJM3, CUCTEMATU3alMI0 M HHTEPHpPETALMI0 MH(POPMALUU PA3TUYHBIX
BUJIOB U ()OPM IMPEACTABICHHUS;

OLICHHUBAThH JJOCTOBEPHOCTH HHPOPMAIIHH;

UCIOJb30BaTh CpeICTBa HH(DOPMALMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTMM B  PEIIEHWH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX MU
OpraHU3allMOHHBIX 3aJlad C COOJIOJeHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypCcOoCOEepeKeHus, MPaBOBBIX U
THUYECKUX HOPM, HOpM HH(OPMALIMOHHON O€30MMacHOCTH;

CO3/1aBaTh TEKCTbl (PU3MYECKOT0 COAEPKAHMS B pa3IUYHbIX (hopMarax c
y4€TOM Ha3zHaueHuss uHGPOpMalMM U UEJIeBOM ayAUTOpUU, BBIOMpas
ONTUMAJIbHYIO OPMY MPEICTABICHUS U BU3YAJTU3ALINH.

KOMMYHI/IKZITI/IBHLIG YHuBEpPCaJAbHLIC y‘leﬁHble I[eflCTBHﬂi

OCYIIECTBJISATh OOIIEHHE Ha ypokax (U3MKH W BO BHEYPOUHOU
JeSITeIbHOCTH;



pacro3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyalldd M CMST4aTh
KOH(JIMKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHHS C WCITOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIMBUIYJILHON pabOTHI;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX JICUCTBHM C Y4ETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHA KOJUICKTHBRA,;

NPUHUMATh TETHM COBMECTHOM JIEATEILHOCTH, OPTaHW30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS TI0O €€ JOCTIKEHHUIO: COCTaBIATH IIJIaH
JCUCTBUMA, pacTpeIeNIATh POJIM ¢ YIETOM MHEHUH YYaCTHHKOB, O0CYKIaTh
pe3yabTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4YECTBO CBOETO BKJaJa M KaXKIOTO YJaCTHHMKAa KOMaHIBI B
o0Iuii pe3ysbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIEHUBATh HUACH C TO3UIMHW HOBHU3HBI,
OpPUTHHAILHOCTH, IPAKTHYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETHYCCKOE TOBEICHUE B Pa3TUIHBIX
CUTyalusiX, TMPOSBISATH  TBOPYECTBO W BOOOpakeHHWE,  OBITH
WHUIMATUBHBIM.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIE NeiiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO ~ OCYIIECTBIISITH  IO3HABATENbHYIO  JIEATEIbHOCTh B
obmacti (U3MKA W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopMyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISAITh IJIaH PEUICHUS PACUYETHBIX U KAYECTBEHHBIX
3a/1ay, MJIaH BBINOJIHEHUS MPAKTUYECKOW pabOThl ¢ yUYETOM HMEIOLIUXCS
pECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYalIHsIM;

paciMpsTh paMKd ~ y4eOHOTO  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEATIOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOp, APryMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATH TPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYIUIIMU B 00OJIACTH
(GU3KMKK, TMOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA M KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTpOJIb, 3MOHI/IOH3JILHLIﬁ HHTEJJICKT.

daBaThb OLCHKY HOBBIM CHUTyallUsAM, BHOCHUTH KOPPCKTUBLI B ACATCIILHOCTD,
OIOCHHUBATL COOTBCTCTBUC PC3YJIbTATOB LCIIAM,



BJIaJIETh HAaBBIKAMHM II03HABATEJIbHOW pediekcuM Kak OCO3HAHUS
COBEPIIAEMBIX JECUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHUI;

UCIIONb30BaTh MPUEMBI pedlieKCMU 1Jii OLUEHKUW CHUTyalllud, BbIOOpa
BEPHOT'O PEUICHUS;

YMETh OLICHUBATh PUCKA M CBOCBPEMEHHO NPUHUMATH PEIICHUS II0 HX
CHIDKCHUIO;

IPUHMMATh MOTHUBBI M ApryMEHTHI JNPYTUX IIPU AHAINU3E PE3YJIHTATOB
JIEATEIILHOCTH;

MPUHUMATH CeOs1, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHMMATh MOTHBBI M apryMEHTHI JAPYTHX NPU aHAINU3€ PE3YJIHTATOB
JIEATEIIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO JAPYTHX HA OUITUOKH.

B mpomecce mocTmKeHUs JTHYHOCTHBIX PE3YJIbTATOB OCBOSHHUS MPOTPAMMBI IO
bu3uke IS ypOBHS CpeIHEro oOmero oOpa3oBaHUs Y OOyYarolIuxcs

COBEPIICHCTBYETCS AMOIIMOHAIIbHBIH WUHTEIJICKT, IpeINoJararoIni
c(hOpMUPOBAHHOCT:
e CaMOCO3HaHHWsS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAIILHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHs COOCTBEHHOMN
AMOITMOHATILHOM c(ephl, OBITh YBEPEHHBIM B ceO€;

CaMOpETyJINPOBAHUS, BKIIOUYAIOIIECT0 CAMOKOHTPOJIb, YMEHHUE MPHHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHHUE, CITIOCOOHOCThH aManTHPOBATHCI K
OMOIMOHAIILHBIM W3MEHEHUSIM W TIPOSBIATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUM, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTUXKEHHUIO LU
U yCTeXy, ONTHMHU3M, HHAIIMATUBHOCTh, YMEHUE JIEHCTBOBAThH, UCXOJIS U3
CBOHX BO3MOXKHOCTEIH;

OMIATUU, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHUMATh  HMOIMOHAIEHOE
COCTOSIHME JPYTUX, YYHUTHIBATh €ro IPU OCYIICCTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO U COINEPEKUBAHUIO;

COIMAIBHBIX ~ HAaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBATh
OTHOIIEHUSI C JPYTUMHU JIIOJBMH, 3a00THUTHCS, MPOSBISATH HHTEPEC U
paspemiaTh KOHGIUKTHI.

INPEJIMETHBIE PE3VJIbTATDBI

K xoniy obydenuss B 10 knacce mpenMeTHbIE pe3yibTaThl HA YTIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOITUXCSI YMEHUIA:

IIOHUMAThb POJIb (I)I/I?)I/IKI/I B BKOHOMHHGCKOﬁ, TGXHOHOFH"IGCKOI\/’I,



HKOJIOTHYECKOM, COIMMAIBbHOW M OTHUYECKOM cdepax NeaTelbHOCTH
4esioBeKa, PoJjb U MECTO (M3HKU B COBPEMEHHOM HAy4YHOW KapTHHE MUpA,
3HAYEHUE OINUCATEIbHON, CHUCTEMATU3UPYIOLIEH, OOBSICHUTENBHOU U
MPOTHOCTHYECKOW ~ (PYHKIUN  (QU3UYECKOWM TEOPUHM —  MEXaHUKH,
MOJIEKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, POJib (PU3HMUECKON TEOpUH B
dbopMHUpOBaHUY TTPEACTABICHUN O (U3UUECKON KapTUHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENe (QU3nYeckux Ten u
IpOLIECCOB (SIBJIEHUI): WHEpIHUalbHAas CUCTEMa OTCY€Ta, aOCOIIOTHO
TBEpOE TENO0, MAaTEepHUANIbHAs TOYKA, PAaBHOYCKOPEHHOE JBHUKCHME,
CBOOOJIHOE TajieHWe, a0CONIOTHO yrpyras aedopmarusi, abCOIIOTHO
ynpyroe u abCONIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEINN ra3a, KUIKOCTH
U TBEPAOTO (KPUCTALIMYECKOTO) Tela, UAealbHbII ra3, TOUCUHBIN 3apsj,
OTHOPOZHOE JIEKTPUYECKOE TOJIE;

paznu4ath ycioBUS (TPaHUIBI, OOJACTH) MPUMEHUMOCTH (PHU3NIECKUX
3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBACHIATH MEXAaHUYECKUE IIPOLIECChl U  SIBJICHMS,
UCIOJIb3YsI OCHOBHBIE TIOJIOXKEHUSI U 3aKOHBI MEXAHUKH (OTHOCHUTEIBHOCTb
MEXaHUYECKOTO JBIKEHUS, (OpMYJIbl KUHEMATHKH PaBHOYCKOPEHHOTO
NBYDKEHUs, TpeoOpa3oBanus [anumnes it CKOPOCTH M TepeMelnieHus,
3akoHbl HploTOHa, mnpuHIMO OTHOcUTeNbHOCTH [anumnes, 3aKoH
BCEMHUPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKON
SHEpPTrUH, CBsI3b PabOTHl CHJIBI C M3MEHEHHEM MEXaHMYECKON JHEpruH,
YCIOBHSI pPAaBHOBECUS TBEPAOrO Tena), IPU OSTOM  HCIIOJIB30BATh
MaTeMaTU4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHMS HMIyJbca U
MEXaHUYECKON HEPIUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOIECCH! U SIBICHUS, UCIIOJIb3Ys
ocHoBHble moJoxkeHuss MKT wu 3akoHbl MosekyJsapHON (u3uku u
TEPMOJIMHAMHUKHU (CBSI3b  JIABJIICHHUSI HMJCAIBHOIO Ta3a CO cpeaHel
KUHETHYECKOW SHEPTHUEN TEIUIOBOTO JBHXXEHHUS W KOHUEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CpPEIHEH KUHETUYECKON
DHEPTrUEN TEIIOBOTO ABWKEHHS €r0 YacCTHL, CBSI3b JIaBICHUS MIECAJIBbHOIO
raza ¢ KOHUEHTpalUWEeW MOJIEKYJ M €ro TEMIIEpaTypoil, ypaBHEHUE
MenneneeBa—Knamnepona, TMEpBbIM 3aKOH TEPMOAWHAMMKH, 3aKOH
COXpAHEHUsl SHEPIHH B TEIUIOBBIX MPOLECCaX), MPU 3TOM HMCIHOJb30BaTh
MaTEeMaTUYECKOE BBIPAJKEHUE 3aKOHOB, yKa3bIBaTh yCIOBUS
IPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KnaneipoHa;



aHAJIM3UPOBaTb U OOBACHATH JJIEKTPUUYECKUE SIBICHMS, HCIOJIb3Ys
OCHOBHBIE TOJIOXKEHHSI U 3aKOHBI JIEKTPOJMHAMUKU (3aKOH COXPAaHEHUs
AIEKTPUYECKOTrO 3apsna, 3aKOH Kynona, MOTEHI[MATbHOCTD
AIIEKTPOCTATUYECKOTO TOJIA, MNPUHLMI CYNEPHO3UIUN SIEKTPUUECKUX
IIOJIEW, MPU 3TOM YKa3blBas YCIOBUS NPUMEHHUMOCTH 3akoHa Kysona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa Uil ydacTka
e W JUId 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyis—JIeHna,
npasuia Kupxroda, 3akonsl @apanes g 371€KTpon3a);

OMUCHIBAaTh (PU3UYECKHE MPOLECCHl W SBICHMS, UCIOIB3YS BEIUYUHBL:
NIEPEMEILEHHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEll, CUJIa,
MOMEHT CWJIbI, [JaBJEHWE, [OTCHUUAJIbHAs DJHEPrus, KHHETHYECKAs
SHEPrus, MEXaHWYecKas 3Heprus, padoTa CHIIbI, LEHTPOCTPEMHUTEIbHOE
YCKOpEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIa TPEHUS, MOIIHOCTD,
SHEpPrusl B3aUMOACHCTBHS Tena ¢ 3emiéid BOMM3M €€ TMOBEPXHOCTH,
3HEprus ynpyrod naedopmanuy NOPYKUHBI, KOJMYECTBO TEIUIOTHI,
aOcoIIOTHas TeMIleparypa Teia, paboTa B TEpMOJWHAMUKE, BHYTPEHHSA
SHEPrus WACAIBHOIO0 OJHOATOMHOIO Ta3a, paboTa HIealbHOro Trasa,
OTHOCHUTENBbHASA BIAXHOCTH Bo3ayxa, KIIJ[ wmaeanpHOro TemioBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO MOJI,
HanpspDKEHHOCTh  TTOJIST TOYEYHOrO 3apsija WIM 3apshKeHHOro Iapa B
BaKyyM€ M B JMDJEKTPUKE, MOTEHIHA 3JIEKTPOCTATUYECKOrO IMOJs,
pa3HOCTh  MOTEHUMAJOB, AJNEKTPOJABIKYINAs  Cujia, Cuila  TOKa,
HanpsDKEHUE, MOIIHOCTh TOKa, JJIEKTpUYEecKas EMKOCTh IIJIOCKOrO
KOHJIEHCATOpa, COIPOTHUBIICHHE Yy4YacTKa LENU C IOCIECI0BAaTENbHBIM U
napaJjIeIbHbIM COCIMHEHHEM PE3UCTOPOB, SJHEPIHUS JIEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBACHATH  OCOOEHHOCTH  MPOTEKAaHUAd  (PU3UYECKHX  SBJICHHM:
MEXaHUYECKOE [BUKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBHKeHUE, MU(Py3Hs, UCIIapeHHE,
KHUIICHWE M KOHJEHCAlus, IUIaBJICHUE U KPUCTAJUIM3ALUs, HAIIPABICHHOCTh
TEIUIoNepeaun, IEKTpU3aus Tell, SKBUIIOTEHIIUAIbHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

IPOBOJAUTDH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
OpPYyrol C  UCIHOJIb30BAaHUEM  IPSAMBIX  U3MEPEHHUW, TIIpU  3TOM
KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATH pE3yJbTaThl IOJYyYEHHON
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJE TpapuKOB C Y4ETOM
aOCOIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, Ie1aTh BEIBOBI 10 PE3YJIbTATAM
UCCJIEI0BAHMS;

IPOBO/UTHh KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEJIMYUH, NPU ITOM



BbIOMpaTh ONTUMAJIbHBIA METOJ W3MEpPEHHs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMbBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TMIOTE3bl: IJIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yJibTaThl MU J€JaThb BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3bI;

coOmro/1aTh MpaBuia 0€30MacHOro Tpyaa Mpu NPOBEICHUU HUCCIEAOBaHUMI
B paMKax y4eOHOro »HKCIEpUMEHTa, MpaKTUKymMa U  y4eOHo-
UCCJIEIOBATENbCKOM W IMPOEKTHOM NIE€ATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U J1ab0paTOpHOTO 000PYAOBAHHUS;

pemiath pacy€THbIE 3aJladyd C SBHO 3aJlaHHOM M HESBHO 3a/JlaHHOMU
(¢u3nyuecKoil MOJENbI0: Ha OCHOBAHMM aHANIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3Mueckodl MojenH, OTBedaroled TpeOOBaHUSIM 3a/lauu,
OPUMEHATH  (OPMyJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TMOCTYJAaThl
¢usnyeckux TEOpUMl MNpH MCHOJIb30BAaHUM MATEMaTHUYECKUX METO/I0B
penieHus 3a/1ay, MpoBOJIUTh PacYEThl HA OCHOBAHUM UMEIOIIUXCS TAHHBIX,
aHAJIM3UPOBATH PE3yNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3YJIbTATOB;

pemiath Ka4yeCTBEHHbIE 3a7aud, TPEOyoIIWe INPUMEHEHUs 3HaHUU U3
Pa3HBIX pa3lieloB Kypca GU3MKH, a TAaK)Ke MHTETpalliy 3HAaHUN U3 APYTHX
PEIMETOB €CTECTBEHHO-HAYYHOT'O IMKJA: BBICTPAUBATh JIOTMUECKYIO
LENOYKY pacCy>kKJI€HUI ¢ OOPOI Ha U3YUECHHbIE 3aKOHBI, 3AKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHIIMIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MIPOLIECCOB;

OPUBOJUTH MPUMEPHl BKJIAJa POCCUMCKUX M 3apyOeKHbIX YUYEHBIX-
($U3MKOB B pa3BUTHE HAyKH, B OOBSACHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOM
NEeSATENbHOCTH 4YEJIOBEKa, CBA3AHHOM C (U3MYECKHMMH NPOLEcCaMu, C
MO3UIINI HKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O pallMOHATILHOM
IPUPOAOIIONB30BaHUH, & TAKKE PasyMHOM HCIIOJIb30BAHUM JTOCTUKEHUN
HAyKW W TEXHOJOTUW Ui JajJbHEHIIero pa3BUTHUS YEJIOBEUYECKOTO
0O0IIIECTBA;

OPUMEHSATh pa3iuyHble crocoObl padoThl ¢ MHpoOpMalel (pU3nIecKoro
COJIEp)KaHUSI C HCIIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHM, IIPU ATOM HCHOJIb30BaTh COBPEMEHHbIE HH()OPMAIOHHBIC
TEXHOJIOTUU IS TIOMCKA, TEpepadOTKU M MPEAbSIBICHUS Y4YeOHOU U



HAYYHO-TIOMYJISIPHON WH(MOPMAIUHU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHPOpMAIUU, TONYYEHHOW W3 Ppa3TUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHATM3UPOBATh  TOJIydaeMyr  WH(OpMamuioo W OICHUBaTh e
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWUH, TaK M HA OCHOBE
aHaJM3a UICTOYHUKA HMHPOPMAIIUY;

TIPOSIBIISITH OpTraHHU3AIMOHHBIC 17} MO03HABATEIIbHBIC YMCHHS
CaMOCTOSATEIILHOTO ~ NMPUOOPETEHUS  HOBBIX 3HAHMK B  MPOIECCE
BBITIOJTHEHUS POCKTHBIX U yIeOHO-HCCIISIOBATEIBCKUX padoT;

paboTaTh B TpPyNIEe C HCIOTHEHUEM pPa3IUYHBIX COIUATBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYMIIBI, PAIIMOHATIBLHO PACIIPEACIATh NEATeIbHOCTD
B HECTAHJIAPTHBIX CUTYaIMsIX, aJICKBaTHO OIICHWBATH BKIJIAJl KaXIOTO U3
YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON MPOOJIEMBI;

MIPOSIBJISITH MOTUBAIHAIO K Oyaymied mpodeccnoHaIbHOW AeATETFHOCTH 110
CHENUATBHOCTIM (QU3HKO-TEXHUYECKOTO MPOQUIIS.

K koniy oOyuenus B 11 knacce mnpenMeTHBIE PE3yibTaThl Ha YriayOJIEHHOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMECHHUIA:

MOHUMATh POJb (PU3HKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHOW M 3TUYECKON cepax AedTeIbHOCTH YEJI0BEKa, POJb U MECTO
(Gu3MKM B COBPEMEHHON HAy4yHOW KapTHHE MHUpA, POJb ACTPOHOMHUU B
NPAKTUYECKON JIEATEIbHOCTHM YEJOBEKa W  JaJIbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIBHOM, CUCTEMATU3UPYIOLIEH,
OOBSACHUTENTFHON M TPOTHOCTUYECKOW (YHKIMK (PU3NUECKOW Teopuu —
IEKTPOJUHAMUKHY, CIIELIUAIBHOM TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢bu3uku, poas (usnyeckoil Teopur B (GOPMHUPOBAHUU MPEACTABICHUIN O
(¢u3nYecKoi KapTHHE MHUPA, MECTO (PU3UUECKOM KapTHUHBI MHpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABICHUMN O IPUPOJE;
pa3iauyaTh YCJIOBHMS NPUMEHMMOCTH Mojenell (QU3HMYecKUX Tel W
IPOLECCOB (ABJICHUM): OJHOPOJHOE DJIIEKTPUYECKOE U  OAHOPOJHOE
MarHUTHOE MOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKU MasTHUK,
UJCAIbHBIA TMPYKUHHBIA MASTHUK, FAPMOHUYECKHUE BOJIHBI, HICAJBbHBIN
KoJie0aTeNbHbIN KOHTYp, TOHKas TMH3a, MOJIeJIell aToMa, aTOMHOTO siAjpa U
KBaHTOBOW MOJIEJIH CBETA,

paznuyaTh yCioBHsS (TpaHHULbl, 00JIaCTH) NPUMEHUMOCTH (PUIUUYECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (PyHIAMEHTAJIbHBIX 3aKOHOB U
OrPaHUYEHHOCTD HUCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBSACHATH 3JIEKTPOMArHUTHbIE NMPOLECCHl U SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIC IIOJIOKEHUS M 3aKOHBl DJIEKTPOJUHAMUKH U
CHeuualbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXPaHEHUS
AIEKTPUYECKOrO 3apsana, cuina Awmmnepa, cwia JlopeHua, 3akoH



ANEKTPOMArHuTHOM  mHAyKumu, npaswio Jlenna, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
U3MEHEHUs]  CWJIbl  TOKa,  IOCTYJIaTbl  CHEUUAIbHOM  TEOpUU
OTHOCUTEJILHOCTH DUHIIITEITHA);

aHAJIM3UPOBATH U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SABJICHHSI, UCIIOJIB3Y S
MOJIOKEHUSI ~ KBAaHTOBOM  (us3uku  (ypaBHeHHE  OWHINTEHHA IS
dotorddexra, mnepBbld M BTOpOM mocTydarsl bopa, mOpuHLIMI
COOTHOILIEHUsT HeomnpenenéHHocred ['eiizeHOepra, 3akOHbl COXPaHEHUS
3apsI0BOr0 U MacCOBOT'O YHCEN M DHEPIUU B SIIEPHBIX PEAKUUAX, 3aKOH
PaauoOaKTUBHOIO paclaia);

OMUCHIBATh (PU3UYECKHUE TMPOIECChl U SBJICHUS, HCIOJb3YyS BEJIUYUHBI:
HANpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISL, MOTEHIMAN 3JEKTPOCTATHUYECKOTO
NOJIA, pAa3HOCTh MOTEHLUUAJOB, OAJIEKTPOJABIKYINAS CUIA, WHIYKIHUS
MarHMTHOTO TOJISl, MAarHUTHBIM MOTOK, cuia AmImepa, WUHIYKTUBHOCTb,
ANEKTPOABUAKYIIAS CUJIa CAMOMHAYKUIHUH, SHEPrusi MAarHUTHOrO IOJs
IIPOBOJHUKA C TOKOM, pEIATUBUCTCKUNA HWMIIYJIbC, TIIOJHAs DSHEPrus,
SHEpPrus TNOKOS CBOOOJHOW YACTULIBI, SHEPTUs W HMMIYJIbC (POTOHA,
MacCOBO€ YHCJIO U 3aps]l Apa, SHEPTHsl CBS3H sIpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKaHUSA  (PUBUUECKUX  SBJIICHHM:
AJIEKTPOMArHUTHAsI UHIYKIKS, CAMOUHIYKIIUS, PE30HAHC, HHTEPPEPECHIIUS
BOJIH, Judpakuus, JTUCHEpPCHs, T[OJHOE BHYTPEHHEE OTpa)kKeHHeE,
dbotoanektpuueckuit 3ddext (dhororddekrt), anbda- u Oera-pacmaabl
anep, TaMMa-u3IydeHue sjuep, (u3nuecKkue MPUHIUIBI CHEKTPATbHOTO
aHanu3a u paboThI Jlazepa;

ONPENCNIATh HANPABICHUE WHAYKIWA MArHUTHOTO IIOJISI MPOBOJHHUKA C
TOKOM, CUJIbI AMriepa u cuiibl Jlopenna;

CTPOUTH U300paKeHUe, CO3JaBaeMOe INIOCKUM 3€pKajioM, TOHKOU JTMH301,
Y PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

IPUMEHATh OCHOBOIOJATAIOIIME ACTPOHOMUYECKUE IIOHATHSA, TEOPUH U
3aKOHBI JJIA aHaidu3a M OOBSICHEHUS  (PU3UYECKHX MPOLECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3AHBIX CUCTEMAX, B MEKIaJaKTHUUYECKON
cpeze; ABMKEHUSI HEOECHBIX Tell, IBOJIONNY 3BE3/ U BeeneHnHnoil;
OPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJb30BAaHUEM TMPAMBIX HW3MEPEHUW, MpPU STOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHUPOBAaTh PE3yJibTaTbl MOJYYEHHOW 3aBUCUMOCTH
(¢u3nuecKuX BEIMYMH B BHUAE TIpadukoB ¢ YYETOM aOCOIIOTHBIX
NOTPEIIHOCTE  W3MEPEHWH, JeNaTb  BBIBOABI IO  pe3yibTaTam
VICCJIEIOBAHHSI;

POBOJUTh KOCBEHHbIE HM3MEpPEHUs (U3UYECKUX BEIUYHH, MPU STOM



BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLICHUBATh aOCOJIIOTHBIE U
OTHOCHUTEIIbHBIC MTOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUH;
MIPOBOJIUTH OMBITHI TIO TIPOBEPKE MPEIIOKEHHON THITOTE3bI: INIAHUPOBATH
IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAILHYIO YCTAaHOBKY, aHATM3UPOBATh
MOJIyYCHHBIC PE3yibTaThl U JIeJaTh BBIBOJ O CTaTyce MPEII0KEHHON
THITOTE3HI;

OMKCBIBATh METO/IbI ITOJTYUYEHHUS HAYYHBIX aCTPOHOMHYECKUX 3HAHUI;
cobroaaTh mpaBuiia 0€30MacHOrO TPyJia MPU MPOBEICHUM UCCIIEA0BaHUN

B paMKax y4eOHOTO DKCIIEPUMEHTA, MPaKTUKyMa 51
y4eOHO-HCCIIeIOBATEIHCKOM 51 IIPOEKTHOM NEATEIIbHOCTH c
UCIIOJIb30BAHUEM  M3MEPUTENIbHBIX  YCTPOMCTB U J1abOpaTopHOro
000pyI0BaHUS,

pemaTe pacy€THBIE 3a4a4M C SIBHO 3aJaHHOM M HESIBHO 3aJlaHHOU
dbu3nUecKoil MOJENbI0: HAa OCHOBAaHWM aHalW3a YCJIOBHUS BBIOMPATH
dbusnyuecknue MOJENH, OTBEYarol[ue TpeOOBaHUSM 3aJay, MPUMEHATH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TIOCTYNaThl (PU3UYECKUX TEOPH
MPU HKCHOJIb30BAaHWM MAaTEMAaTHYECKUX METOJIOB pEIICHUs 3ajad,
MPOBOJIUTH PACYETHI HA OCHOBAHWHM MUMEIOIINXCS JAHHBIX, aHAJIM3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pemiaTh Ka4eCTBEHHBIC 3aJayu, TPEeOyOIIMe TPUMEHECHHS 3HAHUW U3
Pa3HBIX pa3eioB Kypca (PU3MKH, a TAKKE UHTErPAIIMU 3HAHUM U3 IPYTHUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IMKJA: BBICTPAUBATH JIOTHYECKYIO
LIETIOUKY PACCY ICHHUM C OIIOPON HAa U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMUS JUIsi OOBSICHEHHUS OCHOBHBIX
MPUHIUIIOB PaObOTHl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTMYECKUX ITPOLECCOB;

OPUBOAUTH  MPUMEPHl  BKJIaJa  POCCHUMCKUX M 3apyOSKHBIX
y4EHBIX-QU3UKOB B pPAa3BUTHE HAyKH, B OOBSICHEHUE IIPOILECCOB
OKPYKAaIOIIEro MUPA, B pa3BUTHUE TEXHUKHU U TEXHOJOTUH;

aHAJIU3UPOBATH U OLICHUBATH MOCJEACTBUS OBITOBOW M MPOU3BOJICTBEHHON
NESTETPHOCTH YEeJOBEKa, CBA3aHHOM C (PU3MYECKHUMH TIPOIECCaMU, C
MO3UIIUNA SKOJIOTUYECKON 0€30MacHOCTH, MPEICTABICHUN O PAIIMOHATEHOM
MPUPOJOTIOIB30BAHUM, & TAKXKE PAa3yMHOM HCIOJIb30BAaHUM JOCTHUKEHUHN
HAayKl M TEXHOJOTHM Uil JaNbHEHIIEr0 Pa3BUTUS YEJIOBEYECKOTO
00IecTBa;

MPUMEHSTh pa3IudHble CIOcOObl paboThl ¢ MHGOpMaIHe (HU3NIEeCKOro
colepKaHUs C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX



TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH()OPMAIOHHBIE
TEXHOJIOTUU IS TIOUCKA, NEpepadOTKU M MPEAbSIBICHUS Y4YeOHOU U
HAy4YHO-TIOMYJISIPHOU MH(OPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIIPETAILIUU
uHbOpMAIUU, TOMYYEHHOW M3 PpaA3TUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpPOBaTh  MOJy4yaeMmMyro  HMHQOpMAIMI0 U  OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEKOILIMXCS 3HAHUW, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA UHPOpMALIUK;

IIPOSIBIIATH OpraHU3alOHHBIE 151 ITO3HABATEIIbHBIE YMEHHUS
CaMOCTOATENIBHOIO ~ NPUOOPETEHUS HOBBIX 3HAHMM B  MpOLECCE
BBITNOJIHEHMSI IPOEKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTth B TpYIIE C HCHOJHEHHWEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYMIbl, PALIMOHAIBLHO PACHPEACTATh NEATEIbHOCTD
B HECTaHAAPTHBIX CHTYalMsX, AJI€KBATHO OLICHWBATH BKJIAJ KaXXJO0TO M3
YYaCTHUKOB TPYIIHI B PELICHUE PACCMATPUBAEMOM MPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyayiied nmpodeccuoHanbHOM AesITeNbHOCTH 1O
CHEIHUATBHOCTIM (QU3HKO-TEXHUYECKOTO MPOQPUIIS.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne HaumeHoBaHUe pa3/iejioB H TeM Kosan4yecTBo 4acoB DJIeKTPOHHbIE
NMPOrpaMMbl (ungposBbie)

o0pa3oBaTe/bHbIE
pecypchl




Bcer

KonTposabu
ble padoThI

IIpakTHuec
KHe padoThbl

Pasnea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPO/IbI

1. | HayuHblil MeTOA MO3HAHUSA IPUPOJIBI 6 bu6nuorexa [IOK
1 https://m.edsoo.ru/f16
b68d7
Uroro no pazaeny 6
Pazpnen 2. MEXAHUKA
2. | Kunemarmka 10 1 bu6mmoreka [JOK
1 https://m.edsoo.ru/f16
b68d7
2. | JHunamuka 10 bubmuorexa [JOK
2 https://m.edsoo.ru/f16
b68d7
2. | Craruka TBEpIOrO TENA 5 1 bubnnorexa [JOK
3 https://m.edsoo.ru/f16
b68d7
2. | 3akoHBI COXpaHEHUs B MEXaHUKE 10 1 bub6nuoreka [LIOK
4 https://m.edsoo.ru/f16
b68d7
Uroro no pazgeny 35

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMHUKA

3. | OCHOBBI MOJIEKYISPHOKMHETHYECKOMN 15 1 bubmuoreka [JOK

1 TEOpUHU https://m.edsoo.ru/f16
b68d7

3. | Tepmoaunamuka.TennoBpie MalIMHbBI 20 | bubnuoreka [JOK
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2 https://m.edsoo.ru/f16
b68d7
3. | ArperaTHble COCTOSIHUS BEILIECTBA. 14 bubnuorexa HOK
3 @Da30BbIe NEPEXOIbI https://m.edsoo.ru/f16
b68d7
Wroro no pazneny 49
Paznen 4. DJIEKTPOAUHAMUKA
4. | DaeKkTpu4ecKoe moje 24 bubmuoreka [JOK
1 https://m.edsoo.ru/f16
b68d7
4. | IIoCTOSIHHBIN TEKTPUYECKUIN TOK 24 bubnuotexa [JOK
2 https://m.edsoo.ru/f16
b68d7
4. | Toxu B pa3IUYHBIX CpeAax 6 bubmuorexa [JOK
3 https://m.edsoo.ru/f16
b68d7
Htoro no paszneny 54
Pa3zaen 5. PU3NYECKUN TIPAKTUKYM
5. | ®usnyeckui NpakKTUKyM 16 16 bubnmorexa [JOK
1 https://m.edsoo.ru/f16
b68d7
Uroro no pazaeny 16
PeszepBHOE Bpemst 10 bubnuorexa [JOK
https://m.edsoo.ru/f16
b68d7
OBULIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 KITACC

Ne| HaumenoBanue pasaesnoB | KoanuecTBo yacos JJIeKTPOHHbIE
U TeM MPOrpaMMbl (undposbie)
oOpa3oBaTeJibHbIE

pecypcsbl




~

Bcero

KonTpoabu
ble padoThbI

IIpakTH4eck
ue padoThbl

Pasnea 1. JIEKTPOJUHAMUKA

1. MarsurtHoe 1mojie 14 Bbu6nuoreka [JOK
1 https://m.edso0.ru/39859¢
f1
1. OneKTpOMarHuTHas 13 1 bub6nuoreka [IOK
2 WHIYKIUS https://m.eds00.ru/39859¢
fl
Uroro no pazaeny 27

Pa3nea 2. KOJIEBAHUSA U BOJIHbBI

2. MexaHn4ecKkne KoaeOaHus 10 but6mmoreka [{OK

1 https://m.eds00.ru/39859¢
f1l

2. DNEeKTpOMarHUTHBIC 15 bubnuorexa [JOK

2 KoJIeOaHust https://m.edso0.ru/39859%¢
f1

2. MexaHn4eckue u 10 1 bubmuoreka [JOK

3 3JIEKTPOMATrHUTHBIC BOIHBI https://m.edsoo.ru/39859¢
fl

2. Onrtuka 25 1 bubmuoreka [JOK

4 https://m.eds00.ru/39859¢
fl

Uroro no pazaeny 60

Pa3zaen 3. OCHOBBI CIIEITMAJIBHOM

TEOPUHU OTHOCHUTEJBHOCTHU

3.

Ocuosel CTO

5

1

but6mmoreka [{OK



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

https://m.eds00.ru/39859¢
fl

Hroro no paszneny 5
Paznen 4. KBAHTOBASI ®U3UKA
4. KopnyckynsipHo-BOTHOBOM 15 bubnmoreka [JOK
1 JIyaJin3M https://m.edsoo.ru/39859¢
fl
4, ®dus3nka aToma 5 bubnuoreka [JOK
2 https://m.eds00.ru/39859¢
f1
4. ®du3uKa aTOMHOTO fA1Ipa U 5 but6mmoreka [{OK
3 3JIEMEHTAPHBIX YACTHUI] https://m.edso0o.1ru/39859¢
f1l
Wroro no pazneny 25

Pasnea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5. DJIeMEHTHI aCTPOHOMUU U 12 bubnuorexa [JOK
1 acTpo(u3uKH https://m.edsoo0.ru/39859¢
fl
Uroro no pazaeny 12

Pazznen 6. PUSHUECKHUIN MPAKTUKYM
6. Du3NUECKU IPAKTUKYM 16 16 bu6numoreka [IOK
1 https://m.edsoo.ru/39859¢
fl
Uroro no pazaeny 16

Paznea 7. OBOBIIIAIOHIEE TIOBTOPEHHUE

7.

Cucrematu3anus 1

15

bu6nmoreka [IOK



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

0000111eHIe TPEAMETHOTO
COJIEpKAHUSA U OIIbITA
NesITeIbHOCTH,
npruoOpeTEHHOrO Npu
U3yUYeHHUH Kypca GU3UKU
10 — 11 kmaccos

https://m.eds00.ru/39859¢
fl

Uroro no pazaeny 15

PeszepBHOe Bpemst 10 bubnmoreka [JOK
https://m.eds00.1ru/39859¢
fl

OBILIEE KOJIMYECTBO 170 16

YACOB IIO ITPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

JNlE Tema ypoka Kosan4yecTBo 4yacoB Hara DIeKTPOHHBI
Be KonTpoa IpakTuye | H3Yy4€ e nudponpIe
ero | bHBIE CKHe HUSA o0pa3oBareb

padoThI padoThI HbI€ pecypChl
®usuka — pyHIaMeHTalbHas HayKa O 1 bubnuoreka
pupoie HOK
https://m.edsoo.
ru/1beef346
Hayunblit MeTO IO3HAHUS U METOABI 1 bubmmoreka
UCCIeTIOBaHNs (PU3UIECKUX SIBICHUI HOK
https://m.edsoo.
ru/3a7fde29
DKCIEPUMEHT U TEOPHsl B MPOIIECCE 1 bubnmnoreka
no3HaHus npupozsl. Habmonenue u HOK
9KCIEPUMEHT B (U3UKE https://m.edsoo.
ru/34c¢49931
CrniocoOsl u3MepeHus: GU3MIECKUX 1 bubnmnoreka
BEJIMYNH 1HOK
https://m.edsoo.
ru/ca2def03
AOGCOmIOTHAS M OTHOCUTEIbHAS 1 bubnnoreka
HOTPEIIHOCTH U3MEpEeHUH pru3nyeckux HOK
BEJIMYUH https://m.edsoo.
ru/7f18fda3
MopenupoBanue B pusuke. Ponb u 1 bubnnoTeka
MecTo GpU3MKH B HOpMUPOBAHUH HOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/7f18fda3

COBPEMEHHOM HAYYHOM KapTHUHBI MHPA,

https://m.edsoo.

B IIPAKTUYECKOM JAEATETLHOCTH JIFOEM ru/eabbded1
Mexanunyeckoe apuxenue. Cucrema bubnmnoreka
orcueTa. OTHOCUTEIBHOCTh 1HOK
MEXaHM4eCKOro apuxeHus. [Ipsamas u https://m.edsoo.
oOpaTHas 3a/1a4 MEXAHUKH ru/e9a52f02
Pannyc-BekTOp MaTepualbHON TOUKH, bubnuoreka
€ro NpOoeKUMH Ha OCH KOOPJIMHAT. HOK
Tpaekropus. I[lepemenienne. CKopocTb. https://m.edsoo.
VX IIpOEKIMU Ha OCH KOOP/MHAT ru/30a108a5
PaBHOMEpHOE NpsAMOSIMHENHOE bubnmnoreka
nBkenue. I'paguueckoe onucanue HOK
PaBHOMEPHOTO MPSAMOJIMHENHOTO https://m.edsoo.
BYDKEHHUS rw/89ba7190
Ciio’)keHre epeMeIeHU U CKOPOCTEH. bubnuoTeka
Pemenue 3anau HOK
https://m.edsoo.
ru/761d18aa
HepaBHomepHOE JBUKEHUE. bubnuoTeka
MrHoBeHHas CKOPOCTh. Y CKOPEHHUE. HOK
[MpssmonHEitHOE IBIKEHNUE C https://m.edsoo.
TIOCTOSSHHBIM YCKOPEHUEM 1uw/a99549a7
I'paduueckoe onucanme bubnuoTeka
MPSMOJIMHEMHOTO JBUKEHUS C HOK
MOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.
ru/b7560bbf
CBoOoaHoe majeHue. Y CKopeHue bubnuoTeka
CcBOOOIHOTO ITaJ€HU. 3aBUCUMOCTD HOK

KOOpAuHAT, CKOPOCTH, YCKOPCHHUA OT

https://m.edsoo.



https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c

BPEMEHHU U UX rpauku

ru/f738109¢

JIBrokeHue Tena, OpoIIeHHOro o/
YTJIOM K TOPU3OHTY

Bubanoreka
1HOK

https://m.edsoo.
ru/71cbb4fs

KpHBOHHHeﬁHOG JABUIKCHUC. [[BI/I)KGHI/IC

10 OKPY>KHOCTH. YTJIOBAs U JIMHEHHAS
ckopocts. [lepuon u yacrora.
LleHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHUE

Bubmanoreka
1HOK

https://m.edsoo.
ru/33196fbe

KonTponbHas pabota mo Teme
"Kunemaruka'"

Bubanoreka
1HOK

https://m.edsoo.
ru/1242132%¢

[TepBriif 3akoH HproTOHA.
HNHepuuanpHble CUCTEMBI OTCUETA.
[Ipuniun oTHOCUTENBHOCTH [ anumes.
HeunepuuanbHubie cCHCTEMBI OTCUETA

BbubGnuoreka
1HOK

https://m.edsoo.
ru/5a9%e4a64

Cuna. PaBHOZI€HCTBYIOIIIAS CHUJIA.
Bropoii 3akon HetoToHa. Macca

Bbubnunoreka
LHOK

https://m.edsoo.
ru/141d3837

Bzaumopeiictue Ten. Tpernii 3akoH
HeroTona

bubmmoreka
[HOK

https://m.edsoo.
ru/57dbas05

[IpuHnunn cynepno3unuu cui. Pemenne

3a/1a4 Ha TPUMEHEHNE 3aKOHOB
Hrrotona

bubnnoreka
IIOK
https://m.edsoo.



https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb

ru/bdf9971b

3aK0H BCEMUPHOTO TATOTCHUS. bubnuoTeka
DKBUBAJICHTHOCTh TPABUTALIMOHHOMN U HOK
MHEPTHOW MacCChI https://m.edsoo.
ru/9aba2b0a
Cuia TSKeCTH U yCKOPEHHE bubnuoteka
CcBOOOIHOTO ITaCHNS HOK
https://m.edsoo.
/22757126
JIBmkeHrne HeOECHBIX TEJ U UX bubnuoreka
MCKYCCTBEHHBIX CITyTHUKOB. [lepBas HOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.
Kenepa ru/11abfa0a
Cuna ynpyrocru. 3akoH ['yka. Bec tena bubnuoreka
HOK
https://m.edsoo.
ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BUAbI cui bubnuoTeka
TpeHus. [|BU>KEHHE B KUIKOCTHU U rase HOK
C Y4€TOM CHUJIBI COIIPOTUBIICHUS CPEbI https://m.edsoo.
ru/1fa86499
https://m.edsoo.
ru/2¢cb29676
Hasnenue. 'mapocraruueckoe bubnnoreka
nasienue. Cuia Apxumena HOK
https://m.edsoo.
ru/a28aa7ad
AOQCOJIFOTHO TBEPJIOE TEIIO. bubnuoTeka
[ToctynarenbHOE M BpamaTeabHOE [HOK
JIBU)KEHUE TBEPJIOTO Tejia bubnroreka



https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/a28aa7ad

HOK
https://m.edsoo.

ru/2b95d57e
MoOMEHT Cuiibl OTHOCUTENBHO OCH bubnmnoreka
BpauieHus. 1lnedo cusl HOK
https://m.edsoo.
ru/653d3459
CnoxxeHue cuil, MPUIOKEHHBIX K bubnmnoreka
TBepAoMy Teny. LleHnTp Tsokectu Tena. HOK
VYcoBus paBHOBECUS TBEPAOTO TeA. https://m.edsoo.
Buibl paBHOBECHS ru/9aa79a7d
Pemenue 3agau bubnmnoreka
HOK
https://m.edsoo.
ru/dclcaac0
KonTponbHas pabota mo teme bubnuoTeka
"Tunamuka. CTaTuka TBeporo Temna" HOK
https://m.edsoo.
ru/9f5a574c
HNmnynbc MaTepuanibHOM TOUYKH, bubnuoTeka
CHUCTEMBbI MaTE€pHUaIbHbIX TOUeK. L{eHTp HOK
Macc CUCTEMbI MAaTEPUAITbHBIX TOUCK. https://m.edsoo.
Teopema O JBHKEHHHU LEHTPA MACC 1u/4bb8294b
Nmnynbe Cuiibl B I3BMEHEHNE UMITYJIbCa bubnuoTeka
Tena. 3aKOH COXPaHEHUs UMITYJIbCA. [HOK
PeakTuBHOE IBUXKEHUE https://m.edsoo.
ru/1310a221
MoMeHT uMItysibca MaTEPUAIBHON bubnuoteka
touku. [IpencraBnenue o coxpaHeHUH [HOK

https://m.edsoo.



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9

MOMCHTAa UMITYJIbCa B ICHTPAJIbHBIX
IMOJIAX

ru/d6532eb9

Pemenue 3amau

Bubanoreka
1HOK

https://m.edsoo.
ru/f7706d63

PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHnn. [ paduyeckoe
npeACcTaBICHNUE PaOOTHI CHIIBL.
MOIIHOCTh CHJIBI

Bubmanoreka
1HOK

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

Kunernueckas sueprus. Teopema 00
U3MEHEHUU KUHETHUYECKOU DHEPIUU
MaTepUaJIbHOU TOUKHU

Bubmanoreka
1HOK

https://m.edsoo.
ru/9a5e2e74

HOTGHHH&J’IBHHC 1 HCIIOTCHIMAJIbHBIC
cunsbl. IloTeHumansHas SHEPTrH-.
BTOpa}I KOCMHUYCCKast CKOPOCTb

BubGnuoreka
1HOK

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

TpeTbsa kocMuueckas cKkopocThb. CBS3b
paboThl HEMOTEHIUATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON YHEPTrun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON SHEPrUun

BubGnunoreka
LHOK

https://m.edsoo.
ru/f57b4e01

Yrpyrue u Heynpyrue CTOIKHOBEHHS.
YpaBHenue bepuyum a1 uneanbHOM
KHUJKOCTH

BbubGnunoreka
LHOK

https://m.edsoo.
ru/f30f43b6

Kontponbras padoTa mo Teme "3aKoHbI
COXpaHEHUs B ME€XaHUKE"

bubmmoreka
IHOK



https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/f30f43b6

https://m.edsoo.

ru/474e7c4a
Passurtue npencrasiaeHui o npupoe bubnuoreka
term1oTel. OcHoBHBIE nonokeHns MKT. 1HOK
Huddyzus. BpoyHOBCKOE ABIKEHHE https://m.edsoo.
ru/b0a4445f
CtpoeHue ra3000pa3HbIX, KUIKHX U bubnmnoreka
TBEPABIX Tel. XapaKTep ABUKECHUS U HOK
B3aUMOJICUCTBUS YaCTHI] BEIISCTBA https://m.edsoo.
ru/c44d02e2
Macca u pa3Mepsl MOJIEKYT (AaTOMOB). bubnuoreka
KomuuectBo BemectBa. [locTosHHas 1HOK
ABoraapo https://m.edsoo.
ru/c5b72ab7
Temneparypa. TermioBoe paBHOBECHE. bubnuoTeka
IlIxana Lenscust HOK
https://m.edsoo.
ru/0070d493
Pemrenue 3amay bubGnunoreka
HOK
https://m.edsoo.
ru/1531abas
Wneanpupiii ras. I'a3oBbie 3aKOHEI bubnnoreka
HOK
https://m.edsoo.
ru/1deb2367
VYpasuenue Menaeneesa-Knaneripona. bubnuoreka
Pemenne 3anau HOK

https://m.edsoo.
ru/8d12¢328



https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
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https://m.edsoo.ru/8d12c328

AGcomtoTHas TemnepaTypa. 3akoH

bubmmoreka

JanpTona HOK
https://m.edsoo.
ru/14e02d1f

H3onponeccel B uaeanbHOM rase ¢ bubnnoreka

ITOCTOSTHHBIM KOJIMYE€CTBOM BEIIICCTBA LHOK
https://m.edsoo.
ru/68878d51

I'paduueckoe npeacraBieHue bubnuoreka

M30MPOLIECCOB: U30TEPMA, U30X0Pa, IHOK

n3zobapa https://m.edsoo.
ru/1344327b

OcHoBHoe ypaBHenre MKT bubnmnoreka
HOK
https://m.edsoo.
ru/c8094721

Pemenue 3anau bubnuoreka
HOK
https://m.edsoo.
ru/10265a05

CBs3b a0COMIOTHOI TeMmepaTypbl https://m.edsoo.

TEPMOIMHAMHYECKON CHCTEMBI CO ru/c38af875

CpEeIHEW KUHETUYECKON SHEpruen

MOCTYIATEIBLHOTO TEIIIOBOIO

JIBYOKCHUSA €€ YaCTHII

O00011IeHIE U CUCTEMATU3aLUs 3HAHUN Bubmanoreka

no teme "OcnoBsl MKT" HOK
https://m.edsoo.
ru/09d12d8

KontponpHas padota o teme "OCHOBBI bubnuoTeka



https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
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MKT"

HOK
https://m.edsoo.

ru/13adad59
TepMoanHaMuyeckas CUCTEMA. bubmuoreka
3ananue BHEMIHUX ycinoBuid st T /1 HOK
cucTeMbl. BHenHue u BHyTpeHHNE https://m.edsoo.
napametpsl. Ilapamerps! TJ] cucteMsl ru/5f8d38a3
KaK Cpe/IHHE 3HAUCHUS BEINYHH,
ONMCHIBAIOUIUX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hauano TepMOgUHAMUKH. bubnuoreka
CamonpousBoJibHas penakcaus T/] [HOK
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO https://m.edsoo.
ru/8ec51210
Mopenb ueanpHOro rasa B bubnnoreka
TEPMOJUHAMHUKE. Y CIIOBUS HOK
MIPUMEHUMOCTH 3TOH MOJEIN https://m.edsoo.
ru/29355001
YpaBuenue Menaeneesa-Knaneripona u bubnmnoreka
BBIPAKECHHE U1l BHYTPEHHEN SHEPIUU HOK
https://m.edsoo.
ru/bal178d0
Beipaxenue 111 BHyTpEHHEN SHEPTUU bubnuoreka
OJITHOATOMHOT'O HJICaJIbHOTO Ta3a. 1HOK
KBazucrarndyeckue U HECTaTUYECKHE https://m.edsoo.
TIPOIIECCHI ru/acScacl5
DnemeHTapHas paboTa B bubnmnoreka
TepMoIMHaMUKe. Beruucnenue paboTel HOK

no rpaduky mporecca Ha pV-

https://m.edsoo.
ru/741d5738
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TuarpaMMe

Tennonepenayua Kak crnoco0 N3MEHEHUS bubnmnoreka
BHYTpeHHel sneprun T/l cucremsr 6e3 HOK
COBEpIIICHHSI paOOTHI https://m.edsoo.
ru/3d734561
KouBek1usi, TermionpoBogHOCTb, bubnuoTeka
U3ITy4eHHE HOK
https://m.edsoo.
ru/157b54cd
KonnuectBo TeninoTel. TemioéMKOCTh bubnuoTeka
Tena. Y IeapHas U MOJIsIpHas HOK
TEIUIOEMKOCTH BEIIECTBA. Y I/IbHAS https://m.edsoo.
TEIUIOTa CTOPaHusl TOILIMBA 1u/7ba67355
Pacu€t xonmyecTBa TEMIOTHI IPU bubnuoTeka
Terionepeaaye HOK
https://m.edsoo.
ru/ldbSad4e
[Tonsatue 06 annabaTHOM TIpoIIEcce. bubnnoreka
[TepBrIil 3aKOH TEPMOAMHAMUKHU [HOK
https://m.edsoo.
ru/d8098824
KomngectBo TernoTs! u paboTa Kak bubnuoreka
Mepbl U3MEHEHHsI BHYTPEHHEN SHEPTUH HOK
T/ cucrtembl https://m.edsoo.
ru/b047alcd
BTopoii 3aK0OH TEpPMOIMHAMUKY IS bubmuoreka
PaBHOBECHBIX U HEPABHOBECHBIX HOK
nporieccoB. HeoGpaTumocTts https://m.edsoo.
ru/c6f4f464

MPUPOJIHBIX MPOLIECCOB
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[TpuHIUITBI AEHCTBUS TEMIOBBIX
maruH. KITJT

bubmmoreka
[HOK

https://m.edsoo.
ru/2e945513

MakcumanbsHoe 3Hauenre KITJ. Hukn
Kapno

bubnmuoreka
HOK

https://m.edsoo.
ru/fe3857b9

Pemenue 3amau

Bubaunoreka
1HOK

https://m.edsoo.
ru/b3efal8b

DKOJIOTHYECKHUE aCTIEKThI
WCIIOJIb30BAHUS TEILJIOBBIX JBUTATEIICH.
TermoBoe 3arpsa3HeHUE OKPYKarOIIEn
cpenbl

Bubanoreka
1HOK

https://m.edsoo.
ru/9867aaa7

Pemenue 3amau

Bubanoreka
1HOK

https://m.edsoo.
ru/c8c70432

O0001IeHrEe U cUCTEMaTU3aLUs 3HAHUM
no teme "Tepmonunamuka. TennoBbie
MaIuHer"

Bubanoreka
1HOK

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

KontponbHas paboTa mo Teme
"Tepmoaunamuka. TernoBbie ManuHb"

BubGnuoreka
1HOK

https://m.edsoo.
ru/1b6e26¢5

[TapooOpa3zoBaHue U KOHICHCAIIHS.
Hcnapenue u kunexnue. Y nenbHas

Bbubnnoreka
LHOK
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TEIUIOTa MapooOpa30BaHUS

https://m.edsoo.

ru/618e6777

HacelieHHbIE 1 HEHACBICHHBIE M1APHI. bubnuoreka

KauecTBenHas 3aBUCHMOCTD IJIOTHOCTH 1HOK

Y JTaBJICHMS HACBIIIEHHOTO MMapa OT https://m.edsoo.

TEMIEPATyPhl, KX HE3aBUCUMOCTD OT rw/f5¢17d02

00BbEMa HACHIIIIECHHOTO TIapa.

3aBUCUMOCTh TEMIIEPATYpPbl KUIIEHUS

OT JIaBJICHUS B KUJIKOCTH

BnaxHocThs Bo3ayxa. AOCOIOTHAS U bubnnoreka

OTHOCHUTEJIbHAS BIAXKHOCTD HOK
https://m.edsoo.
ru/30ebbb79

Pemienue 3anau bubnuoreka
HOK
https://m.edsoo.
ru/18e951f3

TBépnoe teno. Kpucramnmueckue u bubnmnoreka

amop(HbIe Tena. AHU30TPOIHS HOK

CBOWCTB KPHCTAJJIOB https://m.edsoo.
ru/20a88a03

[InaBneHue u KpucTamIU3anusl. bubnmnoreka

VY nenpHas TemoTa M1aBJICHUS. HOK

Cyb6numarnus https://m.edsoo.
ru/6ee91e9f

Hedbopmaruu TBEpAOTO TENA. bubnuoreka

Pacrsxenue u cxarue. Casur. Monyinb HOK

HOwura. [Ipenen ynpyrux nedopmanuis https://m.edsoo.
ru/dalaabl0

TemnnoBoe pacumpeHue KUIKOCTEN 1 bubnuoTeka
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TBEPABIX Te1. AHTAPMOHM3M TEIIOBBIX HOK
KOJIEOAHMH YacCTHI] BEIECTBA https://m.edsoo.
ru/7basSedf?
[IpeoOpazoBanue FHEPTUU B (Pa30BBIX bubnmnoreka
nepexoaax HOK
https://m.edsoo.
1u/97a0672f
YpaBHeH#He TEIIOBOTroO OanaHca bubnmnoreka
HOK
https://m.edsoo.
ru/ab1521fb
Pemenue 3agau bubnmnoreka
HOK
https://m.edsoo.
ru/8ab7{40d
[ToBepxHOCTHOE HATSIKEHHE. bubnunoreka
Kanunnsapueie sinenus. JlaBinenue noa HOK
HWCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.
xuakocty. ®opmyna Jlannaca rw/b42f1197
O00011IeHrEe U cUCTEMaTU3aLUs 3HAHUI BubGnuoreka
1o Teme "ArperatHble COCTOSIHUS HOK
BelecTBa. PazoBble nepexosl” https://m.edsoo.
ru/0b52575¢
KontponbHas padoTa mo Teme bubnuoTeka
"ArperaTHbl€ COCTOSIHUSI BEILIECTBA. HOK
®dazoBkle Iepexoabl"” https://m.edsoo.
ru/7dc2a739
DneKTpu3aIus Tel U €€ MPOosIBJICHUSI. bubnuoTeka
DnekTpuyeckuil 3apsa. [IBa Buaa [HOK

QJICKTPHUYCCKUX 3apA10B. HpOBO,I[HI/IKI/I,

https://m.edsoo.
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AUDJICKTPHUKHU U MMOJYIIPOBOAHUKHA

ru/laff445f

DeMeHTapHbIN SIEKTPUIECKUN 3apsil.
3aKOH COXpaHEHHUs IEKTPUYECKOTO
3apsza

Bubanoreka
1HOK

https://m.edsoo.
ru/f49afd24

Bzaumopencrtaue 3apanoB. Toueunsie
3apsasl. 3akoH Kynona

Bubanoreka
1HOK

https://m.edsoo.
ru/445b7746

Pemenue 3agau

Bbubnuoreka
1HOK

https://m.edsoo.
ru/6b87ecSa

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

Dnektpuyeckoe none. Ero geiictBue Ha
ANEKTPUICCKUE 3aPSIIbI

bubmmoreka
HOK

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

Hanpsk€HHOCTB JIEKTPUYECKOTO MOJIS.
[IpoOGuelii 3apsn. Jlunun
HaIPSKEHHOCTH 2JIEKTPUYECKOTO MOJISL.
OnHOPOIHOE NEKTPUYECKOE TOJIE

Bubauoreka
1IOK

https://m.edsoo.
ru/3dac6957

IloTeHIMaAILHOCTD
3JIEKTPOCTATUYECKOTO MOJIsl. Pa3HOCTH
MOTEHLMAJIOB U HAIIPSIKEHHE

Bubanoreka
1HOK

https://m.edsoo.
ru/80021447

IloTenumnanbHas OHEPTIUs 3apsaia B
OJICKTPOCTATUYCCKOM II0JIC. IToTenmuan
QJICKTPOCTATUYCCKOI'O MOJIA

Bubnnoreka
1HOK
https://m.edsoo.
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ru/af5fa389

CBs13b HANPSHKEHHOCTHU OIS U
Pa3HOCTH MMOTEHIUAIOB IS
3JIEKTPOCTATUYECKOTO MOJIA

bubmmoreka
[HOK

https://m.edsoo.
ru/df7a6838

[IpuHnun cynepno3unun
BJIEKTPUYECKUX MOJIEH

bubmmoreka
HOK

https://m.edsoo.
ru/Ocfedabe

Pemenue 3amau

Bubaunoreka
IIOK

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

ITone Toueunoro 3apsna. [lone
PaBHOMEPHO 3apsKEHHON CephbI

Bubanoreka
1HOK

https://m.edsoo.
rw/b297b5c3

[Tosie paBHOMEPHO 3apsAKEHHOTO IO
00béMy mapa. [lose paBHOMEpHO
3apsHKCHHON OECKOHEYHOU TIIOCKOCTH

Bubanoreka
1HOK

https://m.edsoo.
ru/f7a665ee

HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYICCKOM
rojie. YclIoBue paBHOBECHUA 3apa10B

Bubanoreka
1HOK

https://m.edsoo.
ru/32405eab

I[I/I3J'I€KTpI/IKI/I H IOJIYIIPOBOAHUKH B
QJICKTPOCTATHUYCCKOM II0JIC

BubGnuoreka
1HOK

https://m.edsoo.
ru/060ebab5

Konpaencarop. 21eKTpoEMKOCTb

Bbubnnoreka
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0 KOHJIEHCATOpa. DIIEKTPOEMKOCTD HOK

6 IJIOCKOTO0 KOHJEHCATOpa https://m.edsoo.
ru/845b4f73

1 [TapamiensHOE cCoeMHEHHE bubnuoreka

0 KOHJICHCATOPOB HOK

7 https://m.edsoo.
ru/dl 1e8ce’

1 IlocnenoBaTeabHOE COCAUHEHUE bubnunorexa

0 KOHJICHCATOPOB HOK

8 https://m.edsoo.
ru/1€992920

1 DHeprusi 3aps>KEHHOT0 KOHJIEHCAaTopa bubnuoreka

0 HOK

9 https://m.edsoo.
ru/73a34f18

1 Pemenue 3amau Bubanoreka

1 HOK

0 https://m.edsoo.
ru/5fb2acb5
https://m.edsoo.
/27434040

1 JIBro>keHue 3apsiKEeHHOM YacTHUIIbI B bubnuoteka

1 OJIHOPOJHOM 3JIEKTPUYECKOM I0JIe HOK

1 https://m.edsoo.
ru/8341d6ac

1 Pemienue 3anau

1

2

1 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUIT bubnunorexa

1 1o teMe "DneKkTpuueckoe nose" HOK
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https://m.edsoo.
ru/5752603f

KonrponbHas pabora o Teme
"DnexkTpuueckoe moie"

Bubanoreka
1HOK

https://m.edsoo.
ru/cefe90e9

Cuia toka. [TocTossHHBII TOK. Y CII0BUA
CYLIECTBOBAHUS MOCTOSTHHOTO
3JIEKTPUYECKOTO TOKA

Bubanoreka
1HOK

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

Ucrounuku toka. Hanpsixenue u 3/1C

Bubanoreka
1HOK

https://m.edsoo.
ru/0839al15

3akoHn Oma 15 ydyacTKa LenH.
DIIEKTPUYECKOE COMPOTUBIICHUE

Bubnuoreka
1HOK

https://m.edsoo.
ru/f14£251e

3aBUCHUMOCTh COITPOTUBJICHHUA
OJITHOPOJHOI'O IMMPpOBOAHHKA OT €ro
JJIMHBI U IJIoIIaan IMOonepeuYHoro
CCUCHUA

Bbubnnoreka
LHOK

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

VY nenpHOE CONTPOTHUBIICHHE BEIIECTRA.
Pemenue 3agau

bubmmoreka
[HOK

https://m.edsoo.
ru/437f8300

[MocnenoBarenbHOE, MapaLICIbHOE,
CMEIIaHHOE COCTUHCHHE TIPOBOTHUKOB

bubmmoreka
HOK

https://m.edsoo.
ru/236f7e07
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Pacuér pa3BeTBIEHHBIX IIEKTPUUECKUX
nenei. [Ipasuna Kupxroda

bubmmoreka
[HOK

https://m.edsoo.
ru/1794¢f37

Pemenue 3agau

bubnmmoreka
HOK

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

Pabota snekTpuueckoro Toxka. 3aKoH
Hxoyns —Jlenna

Bubauoreka
IHOK

https://m.edsoo.
ru/a3605c¢5¢

Pemenue 3amau

Bubanoreka
1HOK

https://m.edsoo.
ru/6761bf0f

MOIITHOCTD IEKTPHUUECKOTO TOKA.
TennoBas MOIIHOCTB, BBIACIIICMAaA Ha
pesucrope

Bubanoreka
1HOK

https://m.edsoo.
ru/99750a6f

Pemenue 3amau

Bubanoreka
1HOK

https://m.edsoo.
ru/eb72fc24

OJIC n BHyTpeHHEE COPOTUBIICHUE
UCTOYHHUKA TOKA

BbubGnuoreka
1HOK

https://m.edsoo.
ru/72d453af

3axon Oma aJ1s MOTHOM (3aMKHYTOM)
NEKTPHUYECKON T[eTTH

Bbubnnoreka
LHOK
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https://m.edsoo.
ru/221{40fb

Pemenue 3amau

Bubanoreka
1HOK

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

MOIIHOCTh HCTOYHHUKA TOKA

Bubanoreka
1HOK

https://m.edsoo.
ru/a0ae51d8

KOpOTKOG 3aMbIKaHHEC

Bubanoreka
1HOK

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

KOH,Z[GHC&TOP B OICTIM ITIOCTOSAHHOI'O
TOKa

BbubGnuoreka
1HOK

https://m.edsoo.
ru/35368f3e

Pemenue 3agau

BbubGnunoreka
LHOK

https://m.edsoo.
ru/4410cef0

Pemenne 3amay o treme "IlocTOAHHBII
3JIEKTPUYECKUM TOK"

buobmmoreka
[HOK

https://m.edsoo.
ru/a7340a29

Pemrenue 3amay o treme "IlocTOAHHBII
AEeKTpUYeCcKuil TOK"

bubnmmoreka
HOK

https://m.edsoo.
ru/744261b8
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Pemenne 3amay o treme "IlocTOAHHBII
3JIEKTPUYECKUMA TOK"

buommoreka
[HOK

https://m.edsoo.
ru/eb5d4687

O0600611eHre U cucTeMaTu3alus 3HaHU|
1o TeMe "[1oCTOSHHBIN 2IeKTpUYeCKUuit

"

TOK

bubmuoreka
HOK

https://m.edsoo.
ru/bfd7a050

KonTponbHas padota no teme
"ITocTOSIHHBIN AMEeKTpUYeCKUil TOK"

Bbubaunoreka
1HOK

https://m.edsoo.
ru/1885ddf1

DnexTpuyeckas MpoBOAUMOCTh
Pa3IMYHBIX BEUIECTB. DJIEKTPUUECKUM
TOK B MeTaju1ax. CBEpXIPOBOJUMOCTh

Bubanoreka
1HOK

https://m.edsoo.
ru/da794295

DNEKTPUUECKU TOK B pacTBOPax U
pacIuiaBax 3JI€KTPOJUTOB. 3aKOHbI
@apanes 1A JIEKTPOIU3a

Bubanoreka
1HOK

https://m.edsoo.
ru/4b423491

DNeKTpuYecKuil ToK B razax. [lmazma

Bubanoreka
1HOK

https://m.edsoo.
ru/92d92£76

DJIEKTPUYECKUH TOK B BaKyyMe.
Bakyymubie mprOopbl

BbubGnuoreka
1HOK

https://m.edsoo.
ru/2E+160

DJIEKTPUYECKUHN TOK B
MOJIYTIPOBOTHUKAX

BbubGnunoreka
LHOK



https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/2E+160

https://m.edsoo.

ru/ab61c660
[ToynpoBOoAHUKOBEIE PUOOPHI bubnmnoreka
HOK
https://m.edsoo.
/83622200
DuU3HUECKU IPAKTUKYM I10 TEME bubnuoreka
"M3MepeHue CUiIbl TOKA U HaIIPSHKEHUS HOK
B LIEMU NTOCTOSTHHOT'O TOKA IPY IMTOMOLIU https://m.edsoo.
AHAJIOTOBBIX U IU(POBBIX ru/5643ea56
U3MEPUTENbHBIX TPUOOPOB" UIU
"3HAaKOMCTBO C IIU(POBOI
nabopaTtopueii o ¢usuke. [Ipumepsr
u3MepeHusi PU3NYECKUX BEJTUUUH PU
MOMOILA KOMITbIOTEPHBIX AATUUKOB"
®u3HYeCKUil IPAKTUKYM I10 TEME bubnuoteka
"M3y4yeHne HepaBHOMEPHOTO JIBHKEHUS HOK
C LETIBIO ONPEICIICHUS MTHOBEHHOM https://m.edsoo.
ckopoctu" ru/f629215f
@uU3HYECKUN IPAKTUKYM 110 TEME bubnnoreka
"N3mepenune yCcKopeHus Npu HOK
IPSAMOJIMHEHHOM PaBHOYCKOPEHHOM https://m.edsoo.
NBIDKECHUH 110 HAKJIOHHOM IIOCKOCTH" 1u/6960b6ef
win "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHM IIPU PAaBHOYCKOPEHHOM
IBIOKeHUN"
DU3NYECKUN TPAKTUKYM 110 TEME bubnuoTeka
"N3mepeHune ycKopeHust CBOOOHOTO HOK

nageHus" win "M3yueHue ABUKEHUS

https://m.edsoo.



https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402

Tena, OPOIIEHHOT0 TOPU30HTAIBHO"

ru/dlea2402

DuU3HUECKUN IPAKTUKYM I10 TEME bubnuoreka

"N3yueHue qBUXKEHUS Teja Mo 1HOK

OKPYKHOCTH C ITIOCTOSIHHOW 10 MOJTYJIIO https://m.edsoo.

ckopocThio" unu "Uccnenopanue rw/bef53514

3aBUCHMOCTH Mepuo/ia oOpalieHus

KOHHUYECKOT0 MasiTHUKA OT €ro

napameTpoB"

DuU3NYECKUN IPAKTUKYM I10 TEME bubmuoreka

"N3mepeHne paBHOIEHCTBYIOMIEH CHITBI HOK

MIpH IBHYKEHUH OpycKa 110 HAKJIOHHOM https://m.edsoo.

mnockocTu" unu "TIpoBepka THIOTE3k! ru/0b34db34

0 HE3aBHCHMOCTH BPEMEHHU JBUKCHHUS

OpycKa Mo HaKJIOHHOM IIOCKOCTH Ha

3aJlaHHOE PacCTOSIHUE OT €ro Macchl"”

®u3HYECKU IPAKTUKYM I10 TEME bubnuoteka

"HccneqoBanue 3aBUCUMOCTH CUIT HOK

YIPYTOCTH, BO3HUKAIOIINX B MPYKHHE https://m.edsoo.

¥ PE3UHOBOM 00pas3lie, OT UX ru/b55b81al

nepopmanuu” unu "M3ydyenue

JBUKEHMSI CHCTEMBI TEJ, CBA3aHHBIX

HUTBIO, IEPEKUHYTOH 4epe3 JIETKUU

0s0K"

DuU3NYECKUN TPAKTUKYM I10 TEME bubnmnoreka

"N3mepenue korpuienTa TpeHus no HOK

BEJIMYMHE YTIIOBOTO KO PHIIHEeHTa https://m.edsoo.
ru/b83b1607

3aBucumoctd Frp(N)" nnu
"HUccnenoBaHue IBUKEHUS OpycKa 1o
HAKJIOHHOH TTOCKOCTH C TIEpEMEHHBIM



https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b83b1607

KO3 GUIIUEHTOM TpEeHUA" Hin
"U3y4yeHue IBM>KEHUA rpy3a Ha Baly C
TpeHuem"

DuU3HYECKU IPAKTUKYM 110 TEME bubmuoreka

"HccnenoBaHue ycloBUN paBHOBECHS HOK

TBEPIOTO TENA, UMEOIIETO OCh https://m.edsoo.

spameHns” wim "KoHcTpynpoBanue ru/4a04f4f7

KPOHILUTEIHOB U PacuéT CUi

ynpyroctu" uinu "U3ydenue

YCTOMYMBOCTH TBEPAOIO TeNa,

HMMEIONIETo IUIoaab Onops"

DU3NYECKUN TPAKTUKYM 110 TEME bubnuoTeka

"M3Mepenne uMItyibca Tela 1o HOK

TopMO3HOMY yTH" win "3MepeHune https://m.edsoo.

CHIIBI TSTH, CKOPOCTH MOJIENH 1u/8561b28e

AJIEKTPOMOOMIISL U MOIIIHOCTHU CHJIBI

Tarn" unu "CpaBHEHHE U3MEHEHUS

UMITYJIbCA TeJIa C UMITYJIbCOM CHIIbI"

wiu "VccnenoBanue coxpaHeHUsI

UMITYJIbCA IPU yIIPYTOM

B3aumMojieicTBun" unu "M3mepenue

KUHETUYECKOW SHEPTUU Tela 1Mo

TOPMO3HOMY ITyTH"

®u3HUECKU IPAKTUKYM I10 TEME bubnuoreka

"M3ydyeHue u30TepMUYECKOro mpoiecca HOK

(pekoMeH0BaHO HCIIOIb30BAHHE https://m.edsoo.
ru/e0fe7e07

1 dpoBoii 1aboparopun)" UiIu
"M3y4eHne n30XOpHOro mpouecca” uiu
"HN3yuenue nzobapHoro npouecca’ uim



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/e0fe7e07

"IIpoBepka ypaBHEHUS COCTOSTHUS"

DuU3HUECKU IPAKTUKYM I10 TEME bubnuoreka

"N3mepenue yaenbpHol TennoéMkoctu" HOK

unn "UccnegoBanue nporecca https://m.edsoo.

OCTBHIBAHUS BEIIECTBA" WIIH ru/2f2faa6l

"HUccnenoBanue aqnadbaTHOro

nporecca’ wim "M3yuenue

B3aMMOCBS3H SHEPTUU

MEXXMOJIEKYISPHOTO B3aUMOJCHCTBHS U

TEMIEPATYPbI KUIIEHUS KUJKOCTEH"

@u3HYECKU IPAKTUKYM I10 TEME bubnuoteka

"N3ydyeHue 3akOHOMEPHOCTEM [HOK

WCTIAPEHUS KUJIKOCTER" Wi https://m.edsoo.

"W3MepeHue yIelbHON TemIoThI ru/6bla23b5

riaBieHus abaa’ win "Usyuenue

CBOMCTB HACBIILIEHHBIX NTApOB" WU

"N3mepenue abCOMIOTHOM BIaKHOCTH

BO3/lyXa U OLIEHKA MacChl IapoB B

nomeniernn". 3mepenne

K03 puIeHTa TOBEPXHOCTHOTO

HATSHKCHUS

DU3HYECKUHN IPAKTUKYM 110 TEME bubnuoreka

"HaOnroeHue npeBpamieHus: SHePruu LHOK

3apsKEHHOI0 KOHJEHCATOpa B DQHEPTUI0 https://m.edsoo.
ru/ec424377

M3JIyYEHHS CBETOMOA" WU
"N3y4yeHue npoTekaHus TOKa B LIETIH,
cojeprkalieil KoHjaeHcatop' uiu
"Pacrnipenienenue pazHocTu
MOTEHIIUAJIOB (HATIPSDKEHUS) TIPU



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/ec424377

IMOCJICA0BATCIbHOM COCINHCHUHN

KOHJIEHCAaTOpOB"

DuU3HUECKUN IIPAKTUKYM I10 TEME bubnuoreka

"HccnemoBanue cMEIIaHHOIO 1HOK

COEIMHEHUS PEe3UCTOPOB" MU https://m.edsoo.

"M3MepeHue yenbHOro rw/2b179d98

CONPOTHUBIICHUS TPOBOJHUKOB" HIIH

"UccnenoBanue 3aBUCUMOCTH CHJTbI

TOKA OT HAPSKEHUS /IS JIAMITbI

HakajauBaHus"

@u3HYECKU IPAKTUKYM I10 TEME bubnuoteka

"HaGmronenue anektponuza’ wim [HOK

"N3Mepenue 3apsia 0JJHOBAJICHTHOTO https://m.edsoo.

wona" win "HccenoBanue ru/64b6e901

3aBUCUMOCTH CONPOTUBJICHUS

TEPMOPE3UCTOPA OT TEMIIEpATyphl" WK

"CHsATHE BOJIBT-aMIIEPHOI

XapaKTepUCTHKU auoaa”

PezepBHblit ypok. O0001IEHNE U bubnuoreka

CHCTeMaTHu3alus 3HaHUH 110 TeMe 1HOK

"Kunematuka" https://m.edsoo.
ru/ed017d93

PeseprubIil ypok. O600meHNE 1 bubnuoTeka

cucTeMaTu3alis 3HaHUH 110 TeEME 1HOK

" TuHaMuKa" https://m.edsoo.
ru/3149956b

PeseprubIil ypok. O6001eHNE U bubnuoTeka

CHUCTEMaTU3alis 3HaHUH 110 TEME HOK

"CraTtuka TBEpa0ro Tena”

https://m.edsoo.



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

ru/0f9752ac

PeseprubIil ypok. O60011eHIE U bubnuoTeka
cHUCTEMaTU3als 3HaHUH 10 TEME HOK
"3aKOHBI COXpAaHCHHS B MEXaHHUKe" https://m.edsoo.
ru/6¢0df9cc
PesepBHEIil ypok. O000IICHHE 1 bubnuoteka
CHCTEeMaTH3aIus 3HaHUH 110 TEME HOK
"OCHOBBI MOJIEKYJISIPHOKUHETUIECKOM https://m.edsoo.
Teopun" ru/de148976
PesepBHeIil ypok. O600IeHHE U bubnmoreka
cUCTeMAaTH3aIns 3HaHUH 110 TeMe 1HOK
"TepmoanHaMuka. TerioBble MalIuHbI" https://m.edsoo.
ru/Obcc77¢l
PesepBHelit ypok. O6001IeHHE U bubnmnoreka
cUCTeMaTH3aIns 3HaHUH 110 TeMe 1HOK
"ArperaTHbie COCTOSTHHSI BEIIECTBA. https://m.edsoo.
®da3o0BbIe epexobl"” ru/59ca5c91
PesepBHeiil ypok. O6o01IeHHE U bubnmnoreka
cHUCTeMaTu3alus 3HaHUHN 110 TEME HOK
"JnexkTpuueckoe moie" https://m.edsoo.
ru/f2381c0c
PesepBHelit ypok. O6o01IeHNe U bubnnoreka
CHCTeMaTHu3allus 3HaHUH 110 TeMe 1HOK
"ITocTOSIHHBIN JIEKTpUYECKUIl TOK" https://m.edsoo.
ru/3cae6dal
PesepBubIil ypok. O6001eHNE 1 bubnuoTeka
cucTeMaTu3alis 3HaHuH 110 TeEME 1HOK

"ToKM B pa3Iu4HbIX cpenax”

https://m.edsoo.
ru/cc7681d4



https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/de148976
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/cc7681d4

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

17

16




11 KITACC

Ne Tema ypoka Kouan4yecTBo yacos Hara JJIeKTPOHHbIE
u3ydyeH HUPpoBbIE
us oOpa3oBareJb

HbI€ pecypchl




Bce | Kontpoas | IIpakrnuec
ro HbIE KHe
padoTbl padoThI
B3anmoneiicTBre MOCTOSTHHBIX 1 bubnuoreka
MAarHuTOB ¥ TPOBOJHUKOB C LHOK
TOKOM. MaruurtHoe mozie. https://m.edsoo.r
Iunotesa Ammepa w/487a8593
BexTop MarHUTHOM MHAYKIUU. 1 bubnuoreka
[TpyuHIMD Cyneprno3uLu HOK
MAarHUTHBIX MMoJiek. JInnuu https://m.edsoo.r
MAarHUTHOM MHIyKLHH u/4clabecb
MarsuTtHO€e noJje IPOBOJHUKA C 1 bubnuoreka
TokoM. OnbIT Dpcreaa [HOK
https://m.edsoo.r
1w/d35d5262
Cunia Amriepa, e€ HanpaBJICHUE U 1 bubnmoreka
MOJYJIb [HOK
https://m.edsoo.r
u/26d9cSba
Pewrenue 3anau 1 bubnuoreka
[HOK
https://m.edsoo.r
u/a37a0c21
[Ipumenenue 3akoHa Amrepa. 1 bubnunoreka
ONEKTPOU3MEPUTEIIbHBIE [HOK
npudOpHI https://m.edsoo.r
u/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHHUE U 1 bubnuoreka



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/ad7718d7

MOAYJb. J[BHOKEHHE 3apsKEHHOU
YaCTHULIBI B OJHOPOIHOM

LHOK
https://m.edsoo.r

MAarHUTHOM I10JIe w/c97afaal
Pemenue 3amau bubnuoreka
HOK
https://m.edsoo.r
u/504e98c7
Pa6ora cunsl Jlopenia bubnmoreka
[HOK
https://m.edsoo.r
u/d518be4b
Pemenue 3amau bubnuoreka
[HOK
https://m.edsoo.r
u/93617bd9
MarsuTtHoe 1oJie B BEIIeCTBE. bubnuoreka
deppoMarHeTUky, napa- u I[HOK
JIMaMarHeTUKH https://m.edsoo.r
u/30ff9608
OCHOBHBIE CBOMCTBA bubnuoreka
dbeppomarneTukoB. [I[pumeHeHne HOK
(heppomMarHeTUKOB https://m.edsoo.r
u/0b58190a
Pemenue 3agay mo reme bubanoreka
"MaruurHoe moJje" HOK
https://m.edsoo.r
u/5b55¢307
Pemenne 3amau no teme bubnuoreka
"MaruurHoe moJje" HOK

https://m.edsoo.r



https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a

u/41c4ae8a

SIBneHue ANeKTPOMAarHuTHON
uHaykuy. Ilotok BekTopa
MarHUTHON MHIYKLUU

buoOmmoreka
LHOK

https://m.edsoo.r
u/b3efalcl

OJ1C unayKIMH

buoOmmoreka
LHOK

https://m.edsoo.r
u/48150bd8

3aKOH AJIEKTPOMarHuTHOM
uHaykuun Papanest

bubnuoreka
HOK
https://m.edsoo.r
u/a6dec188

Buxpesoe aekTprudeckoe 1osie.

Toku dyko

bubnnoreka
[HOK
https://m.edsoo.r
u/15abel40

OJ1C MHAYKIMHU B ABUKYIIUXCS
MPOBOJIHUKAX

bubanoreka
LHOK
https://m.edsoo.r
u/0235¢cc02

Pemenue 3amau

bubanoreka
LHOK
https://m.edsoo.r
uw/4dfda618

[TpaBuio Jlenna

bubanoreka
LHOK

https://m.edsoo.r
u/bbc22726

NunyktuBHOCTH. Karyika

Bbubanoreka



https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/bbc22726

HHAYKTUBHOCTHU B LCTIN
IIOCTOAHHOI'O TOKa

LHOK
https://m.edsoo.r

u/621eae9d
SBnenue camounaykuuu. DJ1C bubnuoreka
CaMOUHIYKIUHU HOK
https://m.edsoo.r
u/7ee60cal
DHeprus MarHUTHOTO OIS bubnuoreka
KaTyIIKH C TOKOM. [HOK
DIEKTPOMArHUTHOE TOJIe https://m.edsoo.r
u/b3cOadl1
Pemenue 3amau bubnuoreka
[HOK
https://m.edsoo.r
u/88f69d2b
O000I11IeHNE U CUCTEMATHU3ALUS bubanoreka
3HAHWH 10 TEME LHOK
"OnexkTpoauHaMuka" https://m.edsoo.r
u/76484025
KoHnTponbHas pabora 1o Teme bubnuoreka
"OnexkTpoaguHaMuKa" LHOK
https://m.edsoo.r
1u/8ae09b98
KomebarenbHas cucrema. bubnuoreka
CBo0OoHbIe KOJeOaHus. LHOK
l"apmoHnueckue koeOanus https://m.edsoo.r
u/7¢1db385
Kunematnueckoe u bubnmoreka
IUHAMHYECKOE OIMCAaHUE HOK

KOIe0aTeIbHbIX IBIKEHHI

https://m.edsoo.r



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498

u/87ce9498

DHepreTu4yeckoe OnucaHue. bubnuoreka
BriBo nuHaMHUYeCcKOro OImMcaHus HOK
TapMOHHMYECKHUX KOJIeOAaHUW U3 UX https://m.edsoo.r
SHEPreTHYEecKoro u w/e3¢99692
KHHEMaTHYECKOTO OTMCaHUs
Amiuntyzaa u asa konedaHui bubnuoreka
[HOK
https://m.edsoo.r
u/7a0c439a
[lepron u yactoTa KoIeOAHHA. bubnuoreka
[Teproa manbIx cBOOOTHBIX HOK
KOJIEOAHHMHM MaTeMaTHYSCKOIO https://m.edsoo.r
MasTHHKA. [lepno cBOOGOIHBIX u/e0399319
Kosie0aHuil MPyKUHHOTO
MasiTHUKa
3aryxaromue KojaeoaHus. bubnuoteka
BriHyX)neHHBIE KOJTEOaHUSI. HOK
Pe3onanc https://m.edsoo.r
u/72€93d09
ABTOKONICOAHUS bubnmmoreka
[HOK
https://m.edsoo.r
u/6add2644
Pemenue 3amau bubnuoreka
HOK
https://m.edsoo.r
u/addeec71

https://m.edsoo.r
u/756123c¢c5



https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
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VYpok-koHpepeHHs

buoOmmoreka

"MexaHn4eCKHe KOJacOaH!s B LHOK
MY3bIKaJIbHBIX UHCTPYMEHTaX" https://m.edsoo.r
u/8ef587be
O0600111eHre U cucTeMaTu3alus bubnuoreka
3HaHUH o TeMe "MexaHnJecKue LHOK
KoJieOanus" https://m.edsoo.r
u/eb84182f
DNEKTPOMArHUTHEIE KOJICOAHHUS. bubnmnoreka
KonebatenbHblil KOHTYD HOK
https://m.edsoo.r
u/d4adabde
®opmyna Tomcona. Csi3b bubnmnoreka
aMILTUTYIbI 3apsifia KOHAeHcaTopa HOK
C aMIUIMTYI0OM CWJIBI TOKA B https://m.edsoo.r
K0J1e6aTeNbHOM KOHTYpe w/093f9afl
3aKOH COXpaHEHUsl SHEPTUHU B bubnmnoreka
HJIeaJIbHOM KOJIEOATEIEHOM LHOK
KOHTYypE https://m.edsoo.r
u/d1e2d543
3aTyxarolue 31eKTPOMArHUTHbIE bubnuoreka
KosiebaHus. BeinyXeHHbIE [HOK
ANIEKTPOMarHUTHBIC KoJeOaHus https://m.edsoo.r
u/5e668619
[Tepemennslii Tok. Pe3uctop u bubnuoteka
KOHJIEHCATOP B LIENHU LHOK
IIEPEMEHHOTO TOKa https://m.edsoo.r
u/84836152
Karyiika nHIyKTUBHOCTH B LIEMH bubnuoteka
MEPEMEHHOTO TOKA [HOK



https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/84836152

https://m.edsoo.r

u/cfa307af
3akoH OMma AJi 3JEKTPUUYECKOM bubnmnoreka
LEMU IEPEMEHHOT0 TOKa HOK

https://m.edsoo.r

u/8bae38e6
MomHoCTh NEPEMEHHOT0 TOKA. bubnuoreka
AMIUTUTYAHOE U JEHCTBYIOIIEE LHOK

3HA4YCHUEC CUJIBI TOKA U

https://m.edsoo.r

HATIPSKEHUS w/Icac6ede
Pe3oHaHC B anekTpryecKon 1enu bubnuoreka
[HOK
https://m.edsoo.r
u/087506df
Pemenue 3agau bubanoreka
HOK
https://m.edsoo.r
u/al6836a4
WneanpHbIA TpanchopmaTop. bubnuoteka
[IpousBoAcTBO, epeaaya u LHOK
NOTPeOJICHUE IICKTPUUCCKON https://m.edsoo.r
SHEPruu wi97418ae
DKOJIOTHUYECKHE PUCKU TIPU bubnuoteka
MIPOM3BOJICTBE AJIEKTPOIHEPTUH. [HOK
Kynbrypa ncnonb3oBanus https://m.edsoo.r
5J€KTPOSHEPTUH B IIOBCEIHEBHOM w/a6f74d93
YKU3HU
Pemenne 3amau bubnunoreka

[IOK
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https://m.edsoo.r
u/ee6677ed

Pemenue 3amau

bubanoreka
HOK
https://m.edsoo.r
u/7cab5918

O000I11IeHNE U CUCTEMATHU3ALUS
3HAHUH 110 TEME
"DNeKTpOMAarHUTHEIE KoJieOanus"

bubanoreka
LHOK
https://m.edsoo.r
w/401024a9

MexaHn4deckne BOJIHEL.
XapaKTepI/ICTI/IKI/I MCEXaHNYCCKHUX
BOJIH

bubanoreka
LHOK
https://m.edsoo.r
u/a58e109f

CBoiicTBa MEXaHNYECKHUX BOJIH

bubanoreka
LHOK

https://m.edsoo.r
u/d9%ae1000

3ByK. XapaKTepUCTUKH 3ByKa

bubanoreka
LHOK

https://m.edsoo.r
w/138b6109

WNHudpa3Byk u ynpTpasBykK.
[IlymoBoe 3arpsisHEHUE
OKpYKaroliei cpeubl

buoOmmoreka
LHOK

https://m.edsoo.r
u/7380038f

Pemenue 3agau

buoOmmoreka
LHOK

https://m.edsoo.r
u/cfd918bf
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9HGKTp0MaFHI/ITHBI€ BOJIHBI.

buoOmmoreka

N3nyyeHne 3J1eKTpOMarHuTHBIX HOK
BOJIH https://m.edsoo.r
u/714e5dbl
DHeprus MeKTPOMarHUTHBIX bubnuoreka
BoJIH. CBoOlicTBa LHOK
3IIEKTPOMATHUTHBIX BOJIH https://m.edsoo.r
u/d01b818¢
[IIxana 31€KTPOMarHUTHBIX BOJIH. bubnuoreka
[IpuMeHeHne 2EeKTPOMarHuTHBIX [HOK
BOJIH B TEXHUKE U OBITY https://m.edsoo.r
w/49belf9e
[IpuHIUIIBI paguoOCBA3U U bubnuoreka
TeIICBUACHUS. Paiproiokanus. HOK
DNEeKTPOMarHuTHOE 3arpsi3HEHNE https://m.edsoo.r
OKpY KaroIiei cpejibl w9f6f118
KonrtponbHast pabora o teme bubnuoreka
"Konebanus u BOJIHBI" HOK
https://m.edsoo.r
u/4£7985a0
CaerT. 3aKOH NPSAMOJIMHENHOTO bubnnoreka
pacIpoCcTpaHEeHus CBETa [HOK
https://m.edsoo.r
u/f9566406
Pewienue 3anau Ha mpuMeHeHKe bubnuoreka
3aKOHA NPSIMOJIMHENHOTO HOK
pacupocTpaHEeHus CBETa https://m.edsoo.r
u/ea32d455
Ortpaxenue cBera. [Lnockoe bubnuoteka
3epkano. Cepuueckoe 3epKano HOK
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https://m.edsoo.r

u/a005d2bb
[Ipenominenue cBera. bubnuoreka
AOCONIOTHEIN U OTHOCUTEIIHHEIN HOK
IIOKa3aTelb [IPEJIOMICHHUS. https://m.edsoo.r
[ToHOE BHYTpEHHEE OTPasKeHHE. u/be2e55¢d
[IpenenbHbIN yroJl MOJIHOTO
BHYTPEHHETO OTPAXKEHUS
Pewenne 3ana4 Ha mpuMeHeHNe bubnuoreka
3aKOHOB OTPaKECHUS U [HOK
MPEIOMIIEHUS CBETa https://m.edsoo.r
u/49d830a9
Xon nydent B mpusme. ucrnepeust bubnmnoreka
cBera. CI0KHBIA cocTaB 0e1oro HOK
ceerta. [lBer https://m.edsoo.r
u/d8elc3be
JInn3zel. POKyCHOE PaCCTOSIHUE U bubnuoreka
onThyecKas Cuia JIMH3BI LHOK
https://m.edsoo.r
u/60441359
[TocTpoenue n3o0OpaxeHuit B bubnuoteka
JIMH3aX M UX CUCTEMaX. HOK
YBeIUUeHNE JIMH3BI https://m.edsoo.r
uw/bb53b1d5
Pewenue 3agau Ha mocTpoeHue bubnuoreka
n300paKeHUH, MOTy4aeMbIX C I[HOK
IOMOILBIO JIMH3 https://m.edsoo.r
u/5a868109
['ma3 kak onTuyeckas cucreMa bubnuoreka

LIOK
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https://m.edsoo.r
u/ecd480a2

Pewenue 3anau. IIpeneinst
IIPUMEHUMOCTH T€OMETPUIECKON
ONTUKH

bubnnoreka
HOK
https://m.edsoo.r
u/cd174a10

CkopocTb cBeTa U METO/IBI €€
U3MEpEHUS

bubanoreka
LHOK
https://m.edsoo.r
u/f32aab06

I[I/ICHepCI/ISI CBC€Ta

bubanoreka
LHOK
https://m.edsoo.r
u/lel6ecbe

WnTepdepennus ceeta

bubanoreka
LHOK

https://m.edsoo.r
u/5fc0c638

KorepeHTHBIC HCTOYHHKH.
VY caoBus HAOIIOIEHUS
MaKCHMyMOB U MUHUMYMOB

bubanoreka
LHOK

https://m.edsoo.r
u/c6416d48

Pemenue 3amau

buoOmmoreka
LHOK

https://m.edsoo.r
u/3061de2b

[Ipumenenue nurepepeHun

buoOmmoreka
LHOK

https://m.edsoo.r
u/668edbc8
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Hudpaxus ceeta

buoOmmoreka
LHOK

https://m.edsoo.r
w/12ed04b5

JudpakimonHas pemeéTka.
VYcinoBue HaOMIOAEHNS TJIaBHBIX
MaKCHMYMOB

buoOmmoreka
LHOK

https://m.edsoo.r
u/f998d964

Pemenue 3agau

bubnuoreka
HOK
https://m.edsoo.r
u/d58c411a

[TonepedyHOCTHh CBETOBBIX BOJIH.
[Tonapusanus ceera

bubanoreka
[HOK
https://m.edsoo.r
u/e9890fe9

Pemenue 3amau

bubanoreka
LHOK
https://m.edsoo.r
u/c56¢8158

CBeTOBBIC SIBJICHHS B npupoac

bubanoreka
LHOK
https://m.edsoo.r
u/0b36363d

O0001IeHrEe U cCUCTEMaTU3 AL
3HaHUH 110 Teme "Ontuka"

bubanoreka
LHOK

https://m.edsoo.r
uw/8al14748b

KonTtponbHas pabota 1o teme
«OnTtuka»

bubanorexa
LHOK
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https://m.edsoo.r

u/82315dd4
I'panu1ibl IPUMEHUMOCTH bubnuoreka
KJIACCHYECKON MEXaHUKHU. 3aKOHBI HOK
DJIEKTPOAVHAMUKHN U IPUHLIUII https://m.edsoo.r
OTHOCHUTEIBHOCTH u/c9bd77cb
[Toctynatel ciennaIbHON TEOPUU bubnuoreka
OTHOCHUTEIBHOCTH LHOK
https://m.edsoo.r
u/c56105cb
[IpocTpaHCcTBEHHO-BpEMEHHOM bubnuoreka
uHTepBall. [IpeobpazoBanus I[HOK
JlopeHna. Y cnoBue NpUYUHHOCTH. https://m.edsoo.r
OTHOCHUTEBLHOCTD w/d83742bb
OJIHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHHU U COKPAICHUE JJTNHBI
OHeprus U UMILYJIbC bubnuoreka
PEIATUBUCTCKOM YaCTULIBI [HOK
https://m.edsoo.r
u/853a64fc
CBs13b Macchl ¢ SHEpPTHEN U bubnuoreka
UMITYJIbCOM PEJIATUBUCTCKON I[HOK
YaCTHUIbl. DHEPTUs MOKOs https://m.edsoo.r
u/b6258ffa
PaBHOBecHOE TemioBoOE bubnuoreka
U3IIy4CHUE I[HOK
https://m.edsoo.r
w/f54035a5
3akoH cMmenieHus Buna bubnuoreka
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LIOK

https://m.edsoo.r
u/1c5ff752

T'unmoreza M. Ilmanka o kBaHTax.
doToHbI

bubnuoreka
HOK
https://m.edsoo.r
u/aSffa218

OHeprust U UMITyJIbC (OTOHA

bubaunoreka
[HOK
https://m.edsoo.r
w/7fb307ec

®oroaddext. OnbiTr A. T
CroneroBa. 3akonsl poTorddexra

bubanoreka
LHOK
https://m.edsoo.r
u/8c68e5b9

YpaBHeHue DUHIITEHHA 1151
doroaddekra. "Kpacnas
rpanuna” Gotorddexra

bubanoreka
LHOK
https://m.edsoo.r
u/01ef4556

JaBnenne ceera. OnbrThl I1. H.
JleOeneBa

bubanoreka
LHOK

https://m.edsoo.r
u/64b41966

BosHOBEIE CBOMCTBA YaCTHII

bubanoreka
LHOK

https://m.edsoo.r
u/f59cfcec

Bounbl ne bpoiina. JInvuHa BosHbI
ne bpoitns u pazmepsl 001acTi
JIOKAJIU3aluU JBUKYIIENCS

bubanorexa
HOK
https://m.edsoo.r
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YJaCTHUIILI

u/5df8bafl

KopnyckynsipHo-BoIHOBOM
yajanu3M

bubanoreka
LHOK
https://m.edsoo.r
u/8ccab62a

Judpakius 37eKTPOHOB Ha
KpHCTalIax

bubanoreka
HOK
https://m.edsoo.r
u/30dbal8c

Cnenuduka u3mepeHuit B
Mukpomupe. COOTHOLIEHUS
Heonpenenénuoctei I'elizendepra

bubanoreka
LHOK

https://m.edsoo.r
u/65783dec

Pemenue rpadudeckux 3amaq

bubanoreka
LHOK

https://m.edsoo.r
w/e70195bd

Pemenue pacu€THbix 3ama4

buoOmmoreka
I[HOK

https://m.edsoo.r
u/ee9b3182

KonTponbHas pabora no temam:
"Ocuorl CTO",
"KopmyckynsipHO-BOJIHOBOM
JTyanusm"

buoOmmoreka
LHOK

https://m.edsoo.r
u/c3de&91a

OMBITHI 110 UCCIIEIOBAHUIO
cTpoeHus aroMa. [lnanerapnas
Mozenb atoMa Pesepdopaa

bubnuoreka
[HOK
https://m.edsoo.r
u/312b750a
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[Toctynarter bopa

buoOmmoreka
LHOK

https://m.edsoo.r
w/404dfa9a

Buasl ciektpoB. CriekTp ypoBHE#
SHEPruM aToMa BOJI0poa

bubOmmoreka
[HOK

https://m.edsoo.r
u/cf74blla

CroHTaHHOE U BBIHYKACHHOC
N3JIY4YCHUC CBCTA

Bbubnuoreka
HOK
https://m.edsoo.r
u/f945d85¢

Jlazep

bubnunoreka
[HOK
https://m.edsoo.r
u/2288a0c4

Hyxknonnast Mmozaens spa
Ieitzenbepra-MBanenko. 3apsia u
MaccoBO€ 4YHCIIO sapa. M30Tonsl.
PangmoakTnBHOCTD

bubanoreka
LHOK
https://m.edsoo.r
u/34adaSde

3aKOH paZlnOaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOLIETO
u3ily4eHus. BiausHue
PaauOAKTUBHOCTU Ha KUBBIE
opranu3msl. [lozumerpus

bubanoreka
LHOK
https://m.edsoo.r
u/aab98bef

OHeprus CBA3U HyKIOHOB B SIIpE.
Snepusie cunbl. Jlepekt maccbl
sanpa. SlnepHsle peakLuu.
SAnepusbie peakTopsl. [Ipobiemsl

bubanoreka
LHOK
https://m.edsoo.r
w/ff1758d0



https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/ff1758d0

YIPaBIsEMOro TEPMOSIIEPHOTO
CUHTE3a. DKOJIOTMYECKUE aCTIeKThI
Pa3BUTHUSA AEPHOMN SHEPTETUKU

Meroasl perucTpanuu u bubnuoreka

HCCIIETOBAHUS AJIEMEHTAPHBIX [HOK

yactull. OyH1aMeHTaIbHbIE https://m.edsoo.r

B3aUMOIeiCTBUS. BaproHbI, u/lac08a5b

ME30HBI U JIEITOHBI.

[IpencraBnenue o CrangapTHOM

Mozenu. KBapk-TitooHHast MOJEb

aJpOHOB

®du3uka 3a npeaeaaMu bubanorexa

CrangaptHoit Mogenu. TémHuas HOK

MaTepus U TEMHas SHEPTHUs. https://m.edsoo.r

EnuncTBO (hmzmyeckol KapTHHBI u/c026fd37

MHpa

OTanbl pa3BUTHUSI ACTPOHOMUU. bubnuoteka

3HayeHHEe aCTPOHOMUH HOK
https://m.edsoo.r
u/ad73el45

[IpuMeHUMOCTb 3aKOHOB (DHU3HKHU bubnuoteka

JUTs1 OOBSICHEHUS TIPUPOTBI HOK

KOCMHYECKHX 00BbEKTOB. MeTOabI https://m.edsoo.r

ACTPOHOMMYECKHUX HCCIICIOBAHMIA u/39¢44028

CoBpeMeHHbBIE ONITHYECKUE bubnuoteka

TEJIECKOIBI, PAAUOTEIIECKOIIBI, [HOK

BHeaTMoc(epHast acCTpOHOMHS https://m.edsoo.r
u/4877aale

Bup 3Bé3nnoro neba. Co3se3aus, Bubnuoreka



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
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SpKHE 3BE3/IbI, TUTAHETHI, UX
BUIMMOE JIBHKEHHUE

LHOK
https://m.edsoo.r

u/aac588eb
Conneunas cucrema. ConHie. bubnmnoreka
ConHeyHasi akTUBHOCTb. HOK
Ucrounuk sneprun CosnHua u https://m.edsoo.r
3BE3JL w/22748¢b4
3BE3bI, X OCHOBHEIE bubanoreka
XapakTepucTuku. uarpamma [HOK
"creKTpaJIbHbIN Ki1acc — https://m.edsoo.r
CBETUMOCTB" u/42169944
3Be3/1bI TTIABHOU bubnuoreka
MMOCJIeJOBATEIbHOCTH HOK
https://m.edsoo.r
u/b3cb766¢
BuyTpeHnHee cTpoeHue 3BE3. bubnnoreka
CoBpeMeHHbIE NPECTABIEHUS O [HOK
MPOUCXOKIECHUN U IBOJIIOLIUU https://m.edsoo.r
ConHua u 3BE371. DTalbl )KU3HH 1/d09da494
3BE3]
Muneynsiii [1yTe — Hama bubnuoreka
lNanaktuka. TUnbl raJakTHK. [HOK
YeEpHble ABIPHI B AIpax TATAKTUK https://m.edsoo.r
u/7cd10a0a
Bcenennas. Pacimiupenne bubnuoreka
Bcenennoii. 3akon Xab60ia. [HOK
Teopus bosbiioro B3peisa. https://m.edsoo.r
PeJIMKTOBOE U3ITydeHne w/3dbdf0d2
MacmrabHas CTpyKkTypa bubnuoteka



https://m.edsoo.ru/aac588eb
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https://m.edsoo.ru/3dbdf0d2

Bcenennon. MertarainakTuka

LHOK
https://m.edsoo.r

u/ce234633
Hepeménnsie npo0iaembl bubnuoreka
aCTPOHOMUH HOK
https://m.edsoo.r
u/d37d9ffe
DuU3HUECKUN IPAKTUKYM I10 TEME bubnuoreka
"UccmenoBaHue MAarHUTHOTO I10JIS [HOK
IMOCTOSHHBIX MardHuToOB' WU https://m.edsoo.r
"ccaenoBaHue CBOMCTB w67361aef
dbeppoMarueTuKoB" UiIn
"UccneqoBanue neiicTBUA
MOCTOSIHHOT'O MarHWTa Ha PamKy C
TOKOM"
®u3HYECKU IPAKTUKYM I10 TEME bubnuoreka
"U3mepenne cuibl Amrepa’ uinu HOK
"N3y4yeHue 3aBUCUIMOCTH CHUJIbI https://m.edsoo.r
u/fcae91¢e9

Amrepa OT cuiibl TOKa'" WK
"Onpenenenrie MarHUTHOM
WHIYKIIMA Ha OCHOBE U3MEPEHUS
cuibl Amnepa"

DuU3NYECKU MPAKTUKYM 110 TEME

https://m.edsoo.r

"HccnenoBaHue ABICHUS u/c36658da
3J€KTPOMArHUTHOM MHAYKIUU"

iy "OnpeneneHne HHAYKIUU

BHUXPEBOI'0 MarHUTHOTO MOJIS"

DuU3NYECKUH TPAKTUKYM 110 TEME bubnuoteka

"UccnenoBanue ABJICHUS

[MOK



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

camounaykiuu" i "COopka
MOJIEIIN AIEKTPOMArHUTHOTO
reseparopa"

https://m.edsoo.r
u/b8fb6391

DU3HYECKUN IPAKTUKYM 110 TEME
"Usmepenune nepuroa cBOOOTHBIX
KOJICOaHWI HUTSHOTO U
MPY>KMHHOT'O MasiTHUKOB"

bubnuoreka
[HOK
https://m.edsoo.r
u/5d159d35

DuU3NUECKU IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue SHEPTHH B
Py XKUHHOM MasiTHUKE"

bubnnoreka
[HOK
https://m.edsoo.r
u/a28026bd

DuU3NUECKU IPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOTO
TOKa Yepe3 MOCIIe10BaTEIbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U pe3ucTop" min
"UccnenoBanue paboOThI
HMCTOYHHMKOB CBETA B LIETIH
MEPEMEHHOTO TOKa"

bubanoreka
IHOK
https://m.edsoo.r
u/89dc2d90

Du3HYECKUN IPAKTUKYM I10 TEME
"N3yueHne nmapamMeTpoB 3ByKOBOM
BOJIHBI"

buoOmmoreka
[HOK

https://m.edsoo.r
u/bl100661a

DuU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue nokasarens
MPETOMIICHHUS CTEeKIA" UITH
"ITonyuenne n300pakeHus B
CHUCTEME U3 IUIOCKOIO 3epKaia U
JUH3b"

bubnuoreka
[HOK
https://m.edsoo.r
u/42569eal



https://m.edsoo.ru/b8fb6391
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®u3HYECKU IPAKTUKYM I10 TEME

buoOmmoreka

"HccneqoBanue 3aBUCUMOCTH HOK

(hOKyCHOTO PacCCTOSIHHS OT https://m.edsoo.r

BellecTBa (Ha MPUMEPE KUIAKHX u/b879fb3f

aun3)" win "U3Mepenue

(hOKyCHOTO pacCTOSTHUS

pacceuBarouUX JUH3"

DuU3NYECKUN MTPAKTUKYM 110 TEME bubnuoteka

"Habmronenue qudpakimm, LHOK

UHTEpEPEHIINU U MOJIIPU3ALUU https://m.edsoo.r

cera" u/8b7ac737

DU3NYECKUH TPAKTUKYM 110 TEME bubnuoteka

"OnpeneneHne UMITyJIbca U HOK

SHEPIUU PEISITUBUCTCKAX YACTULL https://m.edsoo.r

(mo ¢otorpacdusim Tpekos u/63756¢47

3apsKEHHBIX YaCTHUIL B

MarHuTHOM 1oJe)"

DuU3NYECKUN MTPAKTUKYM 110 TEME bubnuoreka

"N3mepenue nocrossHHoM 1 lnanka I[HOK

Ha OCHOBE MCCIICAOBaHUS https://m.edsoo.r

dotorddexra" wn u/eb916182

"HccnenoBaHue 3aBUCUMOCTH

CHUJIBI TOKA Yepe3 CBETOAUO OT

HanpspkeHus"

Du3HUECKU IPAKTUKYM I10 TEME bubnuoreka

"HccnenoBaHue crieKTpa [HOK

pa3peKEHHOI0 aTOMapHOro https://m.edsoo.r
u/ec651eb8

BOJIOPOJIAa M U3MEPEHUE
noctossHHOU Punbepra”



https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
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®u3HYECKU IPAKTUKYM I10 TEME

buoOmmoreka

"UccnenoBanue paanoakTUBHOIO HOK

(hoHa ¢ UCTIOJI30BAaHUEM https://m.edsoo.r
nosumetpa" win "M3yueHue u/c3dabebe
MOTJIONICHHS OeTa-YacCTHII

aroMuHueM"

DU3NYECKUN TPAKTUKYM 110 TEME bubnuoteka
"HabGmaronenus 386344010 Heba LHOK
HEBOOPYKEHHBIM I'J1a30M C https://m.edsoo.r
UCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX u/1072021e
MPUIOKEHUN JIsI OTIPEECIICHUS

MIOJIO’KEHUSI HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE

co3Be3usi CeBepHOro Mostyniapus

U IpKUE 3BE3NBI" WU

"HaGmronenus B Teneckon JIyHsl,

IUTAaHET, TYMaHHOCTEH U 3BE3/IHBIX

CKoIieHui"

O06001eHre u cucTeMaTU3aIus bubnuoteka
3HaHui. Ponb pusuku u [HOK
ACTPOHOMHUHU B IKOHOMUYECKOM, https://m.edsoo.r
TEXHOJIOIMYECKOM, COIMAILHOMN U u/ad6ddeed
ITUYECKOH cdepax AeaTeTbHOCTH

YyeJioBeKa

O600611eHre U cucTeMaTu3alus bubnuoreka
3HaHu#. Posb 1 MecTo GU3HMKHY 1 HOK
aCTPOHOMHUHU B COBPEMEHHOM https://m.edsoo.r
HAay4HOU KapTHHE MHpPa w/18f19f7¢
O6001eHre u cucTeMaTU3aIus bubnuoteka



https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/1072021e
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3HaHuil. Ponb dusnueckoi
TeopuH B GOPMHUPOBAHUH
MIPEICTABICHUH O (PU3UIECKOI
KapTHHE MUPa, MECTO
(u3nueckoil KapTUHBI MHUpa B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O MPUPOJIE

LIOK

https://m.edsoo.r
u/e7d400f4

O000I11IeHNE U CUCTEMATHU3ALIUS
3HaHu# 1Mo Teme "Kunemaruka"

bubanoreka
LHOK
https://m.edsoo.r
u/b032fc4b

O0001IeHrEe U cCUCTEMAaTU3ALIHS
3gagui o treMe "Kunematuka"

bubanoreka
LHOK

https://m.edsoo.r
w4e31b507

O06001eHre U CUCTEMATHU3AIIHS
3HaHui nmo teme "JnHamuka"

bubanorexa
LHOK

https://m.edsoo.r
u/2dfbafc5

O0001IeHNEe U CUCTEMAaTU3AIIHS
3gagui mo treMe "CraTtuka
TBEpAOro Tena"

buoOmmoreka
LHOK

https://m.edsoo.r
u/3ccad82e

O0001IeHNEe U CUCTEMAaTU3AIHS
3HAHUH 110 TeME "3aKOHBI
COXpaHEHUs B MEXaHUKE"

bubOmmoreka
LHOK

https://m.edsoo.r
u/32a4d1a0

O00011IeHNE U CUCTEMATH3ALIS
3HaHui 1o teMe "OCHOBBI

bubauoreka
HOK



https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/e7d400f4
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MOJIEKYJIIPHO-KUHETUYECKOM

https://m.edsoo.r

Teopun" u/ed440ca8
O0001IcHNE U CHCTEMATH3ALIHS Bbubnuoreka
3HaHUH MO TeMe HOK
"Tepmonunamuka. TernioBbie https://m.edsoo.r
MaIlIuHbB" u/c63f7¢cl10
O0o001IeHNE U CHCTEMATH3aLIHS bubnuoreka
3HaHMUHU 110 TeMe "ArperaTHble I[HOK
COCTOsIHUS BeniecTBa. Da3oBbie https://m.edsoo.r
nepexobl" u/1d36b5bl
O0001IeHNE U CHCTEMATH3ALIHS bubnuoreka
3HaHUM 1O TeMe "DIEeKTpUIecKoe LHOK
roje" https://m.edsoo.r
u/3bf0def9
O0001IeHrEe U cCUCTEMAaTU3 AU bubanoreka
3HaHui mo TeMe "IlocTosSHHBII HOK
3JEKTPUUYECKUNA TOK" https://m.edsoo.r
u/71453ee6
O0001IeHre U cCUCTEMaTU3 AN bubanoreka
3HaHu# 1Mo Teme "TOKHU B HOK
pa3nuyHbIX cpenax” https://m.edsoo.r
u/3d40077a
O06o001mIeHNe U CHCTEMAaTH3aIIH bubnmoreka
3HaHUH 1Mo TeMe "MarauTHoe HOK
nose" https://m.edsoo.r
u/3b4c06ae
PesepubIiil ypok. O60011eHIE U bubnuoteka
CHCTeMaTH3alus 3HaHUH 110 TeMe HOK

"DnexkTpoMarHuTHas MHIYKIuUs"

https://m.edsoo.r
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u/053¢2248

Peseprubiil ypok. O6001eHIE U
CUCTEMATH3aIMs 3HAHUH 110 TEME
"Mexanndeckue KoieOanusg"

buoOmmoreka
LHOK

https://m.edsoo.r
u/d6310bfd

PesepBHEIil ypok. O000IICHHE 1
cucreMarus3anus 3HaHUH 110 TEME
"DJIeKTpOMarHuTHBIC KoJieOaHus"

buoOmmoreka
LHOK

https://m.edsoo.r
u/5e2bb83d

PesepBHeIil ypok. O600IcHHE U
CHUCTEMaTH3aIlus 3HAHHUH 110 TeMe
"MexaHu4eckue u
3JIEKTPOMATrHUTHBIE BOJTHBI"

bubnuoreka
HOK
https://m.edsoo.r
u/96a7a2dd

PesepBHeIit ypok. O600IeHHE U
cHUCTEMaTH3allns 3HAHHUH 10 TeMe
"OnTuka"

bubanoreka
[HOK
https://m.edsoo.r
u/52ad1603

PesepBHelit ypok. O6o01IeHue U

CUCTCMaTu3aluia 3HaHI/II71 I10 TECMC
"OcnoBer CTO"

bubanoreka
HOK
https://m.edsoo.r
u/Sbeclc65

PezepBHblit ypok. O0001IeHNE U
cucTeMaTH3alys 3HaHUH 10 Teme
"KopmycKysipHO-BOITHOBOM
nyanusm"

bubanoreka
LHOK
https://m.edsoo.r
u/f7¢59d38

PeseprubIil ypok. O6001IeHNE 1
CUCTEeMaTH3alus 3HAaHUH 110 TeMe
"®u3uka aroma"

bubanoreka
HOK

https://m.edsoo.r
uw/1f511654
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1 PesepsHblil ypok. O60011eHue u 1 bubnuoreka

6 CHCTEeMaTH3alMs 3HaHUH 10 TeMe HOK

9 "®du3rka aTOMHOIO sApa 1 https://m.edsoo.r
9JIEMEHTAPHBIX YaCTHIl" u/905¢5cel

1 PeseprHblit ypok. O600mIeHNE U 1 bubnuoreka

7 CHUCTeMaTU3alus 3HaHUI 110 TEME [HOK

0 "OnemeHTHl acTpopU3UKH" https://m.edsoo.r

u/2bffb94c

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

17

16
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAMOCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOTPAMMBI10 KJIACC

Kon
npoBep
sIeMOr0
pe3yJnb
TaTa

IIpoBepsiemble NpeAMeTHBIE Pe3YJAbTAThI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01mero o0pa3oBaHus

10.1

JIeMOHCTpUpOBaTh Ha TNpUMepax pojb M MeCcTOo (PU3MKH B (OPMHPOBAHUU
COBPEMEHHOM HAy4YHON KapTHHBI MHUpA, B PA3BUTHUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTMH, B IPAKTUYECKOMN AESATEIBHOCTHU JIHOAEH

10.2

VY4uThIBaTh TIpaHUIBl TNPUMEHEHUS HU3YYEHHBIX (U3NYECKUX  MOJENeH:
MaTepuajibHas TOYKa, MHEpLHaIbHas cHcTeMa OTCYETa, abCONIIOTHO TBEPAOE
TEJI0, WJEAJIbHBIM a3, MOJEIU CTPOEHUs Ta30B, KUAKOCTEHM U TBEPIBIX TeEI,
TOUYCYHBIN JIEKTPUUECKUI 3apsia — IPH pelieHNH (PU3NIECKHX 3314

10.3

PacnioznaBate (usmveckue sBiIeHUs (MIPOIECCHI) M OOBSACHATh MX HAa OCHOBE
3aKOHOB MEXaHHMKH, MOJICKYJISIPHO-KHHETHYECKOW TEOPUHU CTPOCHHS BEILECTBA U
JIEKTPOAMHAMUKU: PABHOMEPHOE U  PABHOYCKOPEHHOE IpPSIMOJIMHEIHOE
JBIKEHHE, CBOOOJHOE NaJeHHe Tel, ABWKCHHE MO OKPY)KHOCTH, HHEPIHA,
B3auMojeiictBue  Tex; aug¢ys3us, OpOyHOBCKOE JIBUKEHHE, CTPOCHHUE
KHUIKOCTEH © TBEPABIX Tel, H3MEHEHHe OO0bEMa Tela TMpH HarpeBaHUU
(oxJaxJeHnn), TEIUIOBOE pPaBHOBECHE, HMCIAPEHWE, KOHACHCAIWs, TUIaBJICHHE,
KPUCTAUTU3AIMs], KUIIEHUE, BIIAYKHOCTh BO3/yXa, IMOBBIIICHWE JaBICHHUS ra3a
MIPU €r0 HarpeBaHUH B 3aKPBITOM COCY/IE, CBSI3b MEXKIy IMapaMeTpaMu COCTOSTHUS
ras3a B M30MpoIleccax; IEKTPHU3AIUs Tell, B3aUMOICHCTBHUE 3apsI0B

10.4

OnuchBaTh MEXaHMYECKOE JIBUKCHUE, HCIONb3Yysl (PHU3MUECKUE BEIMYHHBIL:
KOOpJMHATa, MyTh, MEpPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJa,
UMITYJIbC TeJa, KHHETUYecKasi SHEpTrusi, MOTeHIINaJIbHas SHEPTus, MEXaHHuecKas
paboTa, MeXxaHMUYeCKass MOIIHOCTb, INPH OIUCAHUU MPAaBUIBHO TPAKTOBAThH
¢u3nyeckuil CMBICT HCMOJNb3YEMBIX BEIMYMH, MX OOO3HAu€HHs U €AMHUIB,
HaXoJuTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIUYUHY C IPYTUMHU
BEJIMYMHAMU

10.5

OnuceiBaTh M3yYEHHbIE TEIUIOBbIE CBOICTBA TE€l W TEIJIOBBIE SIBICHMUS,
UCHONb3ysd (U3UYECKUE BEIMYMHBI: JABJICHUE Tra3a, TemIeparypa, CpeaHss
KMHETHYECKast JHEPrus Xa0TUYECKOTO JBUKCHHUS MOJIEKYI,
CPEIHEKBAIpAaTUYHAsl CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprus, pabora Trasza, KOIPPUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
ABUraTens; IpH ONUCAHWU MPAaBHIBHO TPAaKTOBaTh (U3NYECKUHA CMBICT
WCTIOJIb3YEMBIX BEIUYMH, UX O003HAUYEHUS M EAMHHUIBI, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMH BETHUYMHAM

10.6

OnuckiBaTh HU3YUYCHHBIC SJICKTPUUCCKHUC CBOICTBa BEIIESCTBA U QJICKTPUYICCKUC




SIBJICHUS (TIPOIIECCHI), HCTIONB3YS (PU3MUECKUE BETUIMHBI: dJICKTPUUECKHUM 3apsi],
JJIEKTPUYECKOE  I10JIe,  HANPSDKEHHOCTH — IOJISI,  ITOTEHLMAJI,  Pa3HOCTH
MOTEHLIMAJIOB; TPU ONUCAHUM TMPABUIBLHO TPAKTOBAaTh (DU3MUECKUNA CMBICI
UCIONIb3YEMBIX BEIUYMH, UX O0003HAYEHMS M €JAMHHUIIbI; yKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (U3UUYECKYIO BEIHUUHY C APYTUMU BETUYUHAMU

10.7

aHAJIM3UPOBaTh (HU3MUYECKHE TPOLECCHl U SBIEHUS, UCHOJB3YS (pusmueckue
3aKOHbl W TIPUHLMIBL: 3aKOH BceMmupHoro TtsaroreHus, [, Il wu III 3akoHsI
HploToHa, 3aKOH COXpaHEHHS MEXaHMYECKOW SHEPruu, 3aKOH COXPAHEHUS
UMITYJIbCA, TPUHIUI CYTIEPIO3UINH CUJI, TPUHIIUI PaBHOIPABHS MHEPIIUATBHBIX
CUCTEM OTCUE€Ta; MOJEKYJSIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHUS BELIECTBA,
ra3oBbl€ 3aKOHBI, CBS3b CPEJHEN KMHETUYECKOW SHEPIUU TEIUIOBOTO JABU)KECHUS
MOJIEKYJI C a0COIOTHOM TeMIepaTypoil, MepBbIil 3aKOH TEPMOJUHAMUKHU; 3aKOH
COXPAaHEHHUsl DJIEKTPUUECKOro 3apsna, 3akoH KysoHa; mpu sTOM pasnuyarhb
CJIOBECHYIO (POpPMYJIMPOBKY 3aKOHA, €M0 MaTeMaTUUYECKOE BBIPAKEHUE U YCIOBUS
(rpanu1Ibl, 00JIACTH) TPUMEHUMOCTHU

10.8

OOBSACHATH OCHOBHBIC MPHUHIIUIBI JEHCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3ivyaTh YCJIOBUS HX 0O€30IaCHOTO  WUCIOJIb30BAaHUS B
HOBCEIHEBHOU KU3HU

10.9

BBIMONHATE  OKCHEPUMEHTHI TI0  HCCIICAOBAaHHIO (U3NYECKUX SBICHUH U
MPOLIECCOB C HUCMOJb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHHIA; MPH STOM
dbopMynupoBath mpoOiieMy (3alady) M THIOTE3y Y4YeOHOTO SKCIEPUMEHTA,
coOMpaTh yCTAHOBKY W3 TPEIUIOKEHHOTO 000OpYAOBaHUsS, NMPOBOJUTH OIBIT H
(hOopMyJIUPOBATH BBHIBOJIBI

10.10

OcymiecTBiIATh NMpsIMblE U KOCBEHHbIE M3MEpeHHUs (U3NYECKUX BEIWYMH; MpPHU
3TOM BBIOMpPATh ONTHMAJbHBIM CHOCO0 M3MEPEHHs M HCIOJIb30BaTh M3BECTHBIE
METOBbI OLICHKH ITOIPEIIHOCTEN U3MEPEHUN

10.11

I/ICCHCI[OBaTB 3aBUCHUMOCTH MCXKIOY (1)I/I3I/I‘IGCKI/IMI/I BCJIIMYNHaAMU C
HUCIIOJIb30BAHUEM IIPSAMBIX I/ISMepeHI/Iﬁ; IIpu 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(I)I/IKCI/IpOBaTB PE3YJIbTAaThI HOqueHHOﬁ 3aBUCHUMOCTH (I)I/I3I/IIIGCKI/IX BCINYHH B
BUIC Ta6J'II/II_I n Ppa(bI/IKOB, ACJIaTh BBIBOJAbBI IO PE3YyJIbTaTaM UCCICAOBAHUA

10.12

CobOmrogaTh mpaBuiia 0€30MAaCHOTO TpyAa TPH MPOBEJACHUHM HCCICIOBAHHUN B
paMKax ydeOHOro SKCIIEPUMEHTa, yYeOHO-HCCIIEOBATEIILCKOM M IMPOSKTHOU
JESTeTPHOCTH C UCIIOJIb30BaHUEM U3MEPUTEIIBHBIX YCTPOUCTB U J1TA0OPaTOPHOTO
o0opymoBaHus

10.13

Pemate pacuérHpie 3amaun ¢ SBHO 33JlaHHON (PU3HUECKOM MOJEIBIO, HCTIONB3YS
¢busznyueckue 3aKOHbl M NPUHLMUIIBI, HAa OCHOBE aHalu3a YCJIOBHS 3aJaud
BBIOMpATh (PU3UUECKYIO MOJIETb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYIIBI,
HeoOXoauMbIe NIl € pellleHus, MPOBOAUTh PAacUEThl U OLEHUBATh PEAbHOCTD
MOJIy4€HHOTO 3HAYCHUS (PU3NUECKON BEeTHUNHBI

10.14

Pemate kadecTBeHHBIC 3a/layu: BBICTPAUBATH JIOTHUYECKH HEMPOTHBOPEUUBYIO
LENOYKY PacCyXJeHUU C OMOpOl Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
buznueckue SBICHUS




10.15

Hcnonp30BaTh npu pelieHuu y4eOHBIX 3a/1ad COBpEMEHHbIE MH(QOPMAIOHHBIE
TEXHOJIOTMH IS IOUCKA, CTPYKTYPUPOBAaHUS, UHTEPIIPETALIUN U IIPEICTABICHUS
y4eOHOM ¥ Hay4YHO-IOMYJISIpHOM HH(pOpMAIUM, MOJYYECHHOW M3 DPa3IUYHBIX
HMCTOYHUKOB; KPUTHUECKH aHATH3UPOBATH MOTy4aeMyr0 HHPOPMAIIIO

10.16

[IpuBoauTE pUMEpPHI BKJIAJa POCCUICKUX M 3apyOEKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IPOILIECCOB OKPYKAIOIIEr0 MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUHI

10.17

Hcnonb3oBaTh TCOPCTUUCCKHUEC 3HAHUSA I10 q)HSI/IKC B HOBCCHHCBHOﬁ KHU3HU 114
obecriedeHrs: 6€30MacCHOCTH TpHU OOpameHnH ¢ MpUOOpaMH M TEXHUYECKUMHU
YCTPOUCTBAMH, JJIsi COXPAHEHHUS 3J0POBbS U COOIIIOJICHHUS HOPM SKOJIOTUIECKOTO
MOBE/ICHUS B OKPY’KAIOLIEH cpelie

10.18

PaGorate B Tpymme C BBIMOTHEHHEM pPA3IMYHBIX COLMATBHBIX POJIEH,
IUTAHUPOBATh PAa0OTy TPYIIBL, PAlMOHAIBLHO PACIPEACTSATh OOSI3aHHOCTU H
IJIaHUPOBATH ACATCIIBbHOCTD B HECTAaHAAPTHBIX CUTyalusix, aJCKBAaTHO
OLICHUBATh BKJIaJ KaXXaoro nu3 Y4aCTHHUKOB TpyHnIibL B PEIICHUC
paccMaTpuBaeMoi MPOOIEMBI

11 KVIACC

Kona
npoBep
sIeMOT0
pe3yJib
TaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMBbI CpeIHero 001ero oopa3oBaHusi

11.1

JleMOHCTpUpOBaTh Ha TpPHUMEPax poiib U MecTo (GU3MKM B (POPMUPOBAHUH
COBPEMEHHOW HAay4YHOM KapTUHBI MHpa, B Pa3BUTHU COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B MPAKTUYECKON NEATENbHOCTH JIIOJeH, IeNOCTHOCTh M €IUHCTBO
¢du3nuecKkoil KapTHHBI MUpa

11.2

VY4uThIBaTh IPaHULIBI IPUMEHEHNS U3YYEHHBIX (PU3MYECKUX MOJENEN: TOUeUHbIH
JIEKTPUUYECKUM 3apsill, slepHas MOJeNIb aToMa, HyKJIOHHas MOJENIb aTOMHOTO
A]pa IpyU pelIeHnd PU3NUECKUX 3a1a4

11.3

Pacnio3naBate (u3nueckue sBieHUs (MpoIEcChl) U OOBICHITH MX Ha OCHOBE
3aKOHOB  DJIEKTPOAMHAMHMKM M KBAHTOBOM  (U3MKM:  DIEKTpUYecKas
IIPOBOJIUMOCTb, TEIIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JIEHCTBUS TOKA,
B3aUMOJICHICTBME  MAarHMTOB,  3JEKTPOMAarHUTHAs  WHAYKUUS,  JACHCTBHE
MarHuTHOIO TMOJS Ha TMPOBOAHMK C TOKOM U  JBWDKYIIMHCS — 3apif,
9JIEKTPOMAarHUTHbIE KOJeOaHWs M BOJIHBL, HPSAMOJIMHEHHOE pacnpocTpaHeHHE
CBETa, OTPaXEHHUE, IpeIoMIIeHUe, HHTepPepeHIrs, TUPPAKIUI U TTOIAPU3ALH
CBETa, JUCIIepcHsl CBeTa, Gorodnekrpudeckuii 3pdext (hororddekr), cBeToBoe
JTaBJICHUE, BOZHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa aToOMa BOJIOPO/IA, €CTECTBEHHAS
Y UCKYCCTBEHHAsI PaJIIOAKTUBHOCTh




11.4

OnuceiBaTh M3yYEHHBIE CBOMCTBAa BelIeCTBA (DJIEKTPUUECKHUE, MAarHUTHBIE,
ONTUYECKUE,  DAJIEKTPUYECKYI0  MPOBOJMMOCTb  Pa3iMYHBIX  Cpel) U
AIIEKTPOMArHUTHBIC SIBICHUS (IIPOLIECCHI), UCHOB3YS (DU3MUECKHE BEINYHHBDIL:
ANEKTPUUECKUH 3apsijl, CUJIa TOKA, JIEKTPUUYECKOE HAIPSIKEHUE, dJIEKTPUUECKOE
COIIPOTHBIIEHHE, pa3HOCTh mnoTeHuuanoB, IJC, paboTa TOKa, HHIYKIMA
MarHMTHOIO MoJsl, cwia Amnepa, cuia JlopeHua, MHIYKTUBHOCTb KaTYIIKH,
SHEPTHUs HIEKTPUIECKOTO ¥ MAarHUTHOTO TOJIEH, IEPUOJ U YacTOTa KoJieOaHui B
KoJ1e0aTeJIbHOM KOHTYpE, 3apsii M Cuila TOKa B IIPOLECCE TapMOHUYECKHX
AJIIEKTPOMAarHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHME M ONTHYEecKas Cuiia
JUH3bI; TpPU  ONHWCAHUU TPABUIBHO  TPAKTOBaThb (PU3UYECKHI  CMBICIH
UCIOJIb3YEMBIX BEJIIMYMH, WX OOO3HA4YeHHs] U €IUHHULBI, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIIUE TAHHYIO (U3UYECKYIO BETMUUHY C APYTUMU BETUYUHAMU

11.5

OnuceiBaTh U3Y4YEHHBbIE KBAHTOBBIE SIBJICHUS M IPOLECCHl, HCIHOJb3Ys
¢u3nyecKue BEIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETAa, SHEPrus M MMITyJbC (OTOHA, MEPUOJ MOJypacnaja, SHEprus
CBSI3U aTOMHBIX s1JIep; IPH ONMCAHUU IPABUIIBHO TPAKTOBATh (PU3NYECKUN CMBICI
UCMOJIb3YEMBIX BEIMYUH, UX OOO3HAYEHUS WM €IMHUIIbI; YKa3bIBaTh (HOpPMYIIbI,
CBSI3bIBAIOIIME JIAHHYIO (U3MYECKYI0 BEJIWYMHY C JAPYTUMHM BEJTUYHMHAMH,
BBIUUCIIATH 3HAUEHHE (PU3NYECKON BEIMUUHBI

11.6

AnHanm3upoBaTh (PU3NYECKHE TPOIECCHl U SIBICHMS, HCIONB3Ys (HU3HMUCCKHE
3aKOHBI M IIPUHIMITEL: 3aKOH OMa, 3aKOHBI TIOCJIEA0BATEIBHOTO U apaUIeIbHOTO
COEIMHEHUS] IPOBOJHUKOB, 3aKoH Jlkoyns — JleHna, 3aKoH 3JeKTpOMarHUTHON
MHIYKIUH, 3aKOH IPSIMOJIMHEHHOT0 paclpOCTPAHEHUs! CBETa, 3aKOHBI OTPAKEHHS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe DiHIITelHa i GoTorddexTa,
3aKOH COXpaHEHHUs HHEPIUH, 3aKOH COXPAHEHUS] MMITYJIbCa, 3aKOH COXPaHCHHS
AIIEKTPUUYECKOTO 3aps/a, 3aKOH COXpaHEHHsI MaCCOBOTO YHCa, OCTYNaThl bopa,
3aKOH  paJHOaKTUBHOTO  pachaga; TMpH 3TOM  pasinyaTh  CIOBECHYIO
(OpMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAYKEHUE M YCIIOBHS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH

11.7

OHpC,Z[eJISITB HaIlpaBJICHUC BCKTOPAa MHAYKIHWU MArovTHOTO IIOJIA IMPOBOAHHKA C
TOKOM, CUJIbl AMriepa u cuiibl Jlopeniia

11.8

CTpouTh ¥ OMHUCHIBATh N300pPAKECHHE, CO3/I1aBAEMOE TUIOCKHM 3€pKaJIOM, TOHKOM
JIMH30M

11.9

BBITIOTHATE  3KCHEPUMEHTHI M0 HCCICHAOBAHUIO (DHU3WYCCKHX SBICHHA U
MIPOIIECCOB C HCIOJB30BAHUEM TIPSMBIX M KOCBEHHBIX W3MEPEHUH; TPU 3TOM
dbopmynupoBaTh mpoOiemMy (3amady) M THUIOTE3Y YYEOHOTO DSKCIEPUMEHTA,
coOHMpaTh YCTaHOBKY M3 TPEIJIOKEHHOTO OOOPYJIOBaHUS, MPOBOIMWTH OIMBIT H
(bopMyIIHPOBATh BHIBOJIBI

11.10

OCYHI@CTBHSITB IpsAMbIC WU KOCBCHHBLIC H3MCPCHUA @HSHHCCKI/IX BCJIIMYHH, IIpHU
9TOM BBI6I/IpaTB ONTUMAJIBHEIN CIIOCO0 HU3MEPCHHUA KU HCIIOJIb30BaTh U3BECTHEBIC
MCTOAbI OLICHKH HOFpCHIHOCTGfI I/IBMepeHI/Ifl

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEJIWYHH C HCIIOJIB30BAHHEM IPSMBIX
U3MEpEHM; MPU 3TOM KOHCTPYHpPOBATh YCTaHOBKY, (PMKCHPOBATh PE3YJIbTaThl




MOJIy4EHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIIMYMH B BUJE TAOMUI U IpadUKOB,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAHUS

11.12

CoOmronate mpaBuia 0€30MAacHOrO TpyAa HpU TMPOBEICHUU MCCIEJOBAHUN B
paMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOW M MPOCKTHON
NESTETPHOCTH C MCTOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTO
o0opyI0BaHUS

11.13

Pemate pacuérHble 3a7auil ¢ SBHO 3a/laHHON (PU3UYECKON MOJEIbI0, UCHOb3YS
¢u3nueckre 3aKOHbI W TPHUHIMIIBI, HAa OCHOBE aHAIM3a YCJIOBUS 3a/a4d
BBIOMPATh (PU3NUECKYIO0 MOJIEIb, BBIACTATh (PU3HUECKUE BETUYUHBI U (HOPMYIIHI,
HEOOXOIUMBIE IS e€ pelieHHs, TPOBOANTh PAcUEThl M OLICHUBATh PEaTbHOCTH
MOJTYYCHHOTO 3HAYCHHS (PU3NIECKON BEIIMIHHBI

11.14

Perrate KauecTBEHHBIC 3aJau: BBICTPAMBATh JIOTUYECKA HEMPOTHBOPCUUBYIO
IIETMOYKY PACCYXJICHUI C OMOpPOM Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU H
busznueckue BICHUS

11.15

Hcnonb30BaTh NpH pelieHUH y4eOHBIX 3a/lad COBPEMEHHbIE MH(OPMAalMOHHbIE
TEXHOJIOTMH JJIS [TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALMHU U MPEICTABICHUS
yueOHOM W Hay4yHO-TOMYJSPHOM HH(POpPMALMHU, NOJYYCHHOM W3 pa3IMYHbIX
MCTOYHUKOB; KPUTUYECKH aHAJTU3UPOBATh MOJTydyaeMyto HHPOPMAIIUIO

11.16

OOBSCHATH MPUHLIMIIBI ACHCTBUS MAlllWH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3iauyaTh yCIOBHS X O€30MaCHOT0 HCIOIb30BaHUS B IOBCETHEBHOM KU3HU

11.17

[TpuBOAMTE TIpUMEpPHI BKJIA/Ja POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIET0 MHUpPA, B pa3BUTHE
TEXHHUKHU U TEXHOJIOTUI

11.18

Hcnonb3oBaTh TCOPCTUUCCKHUEC 3HAHUSA I10 (1)I/I3I/IKC B HOBCGZ[HCBHOﬁ KU3HU I
obecriedeHrs OE30MACHOCTH TMPH OOpalleHHH ¢ NPUOOpPaMU U TEXHHUUYECKUMH
yCTpOICTBAMH, U1l COXPAHEHHS 3/I0POBbsl U COOJTIOZCHUSI HOPM JKOJIOTMYECKOTO
MOBE/ICHUS B OKPY’KAIOLIEH cpefie

11.19

PaGotarb B Trpynme ¢ BBINOJHEHHEM pPAa3JIMYHbIX COLMANBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPYMIbI, PAlMOHAIBHO paCHpeAessaTh OOS3aHHOCTU H
IJIAHUPOBATH JCATEIBHOCTh B HECTAHIAPTHBIX CUTYaLUsAX, aIeKBaTHO OLICHUBATh
BKJIAJ] KQXK/I0T0 U3 YYAaCTHUKOB I'PYIIIbI B PEIIEHUE pacCMAaTPUBAEMON MPOOIEMbI




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KIIACC

Ko

pa3
hi (N

Ko nposepsiemoro

3JIEMCEHTA

IIpoBepsieMble 3JIeMEHTbI COIEPKAHUSA

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o mnpupone. Hayunesle metozsl
MO3HaHUs OKpY’Karollero mupa. Ponp skcnepruMeHTa
U TEOpUM B TPOLECCE IMO3HAHUS  MPUPOIBL.
DKCHepUMEHT B PU3UKE

1.2

MonenupoBanue (GpU3NYECKUX SBICHUN M MPOLECCOB.
Hayunsle runoressl. @u3nyecKkue 3aKOHBI U TEOPUHU.
I'panuubl  MPUMEHUMOCTH  (PU3MYECKHX 3aKOHOB.
[Mpunnun coorBercTBusi. Poms u Mecto ¢u3uKu B
(GOopMUPOBaHNN COBPEMEHHOW HayYHOW KapTHUHBI
MHpa, B IPAKTUYECKOHN ACSITEIBHOCTH JIIOAEH

MEXAHHUKA

2.1

#HHHPar#KMHEMATHKA

2.1.1

Mexannueckoe JBUKECHHE. OTHOCUTENBHOCTH
MexaHuyeckoro aBwkeHus. Cucrema  orcuéra.
Tpaexropus

2.1.2

[lepememienne, CckopocTb  (CpeAHsss  CKOpOCTb,
MTHOBEHHAsi CKOPOCTb) U YCKOpPEHHME MaTepUalbHOM
TOYKH, HUX HPOCKOHWHN Ha OCU CHUCTECMbI KOOpAWHAT.
CrnosxeHue nepeMelieHni U CI0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE UM PaBHOYCKOPEHHOE MPsIMOJIUHEIHOE
nBukeHue. ['padukd  3aBUCHUMOCTH  KOOpJIMHAT,
CKODOCTH, YCKOPEHHs, TIyTH U [epeMelIeHUs
MaTepuaIbHOU TOYKU OT BPEMEHHU

2.1.4

CBoOoaHoOe majeHue. Y CKopeHUe CBOOOTHOTO
MageHus

2.1.5

KpuBonnHeliHoe nBuxkeHue. PaBHOMEpHOE IBUKEHUE
MaTepUAIBHOM TOYKH 110 OKPYKHOCTH. YTJoBas
CKOpOCTb, JIMHEWHasg ckopocTh. Ilepuon um yacrora.
LleHTpOoCTpEMUTENIBHOE YCKOPEHHE

2.1.6

TexHudeckue yCTpPOWCTBA: CHUIOMETP, JBHKECHHE
CHaps/0B, LICTIHBIC U PEMEHHBIE NepeJadn




2.1.7

[TpakTnueckue pabotbl. W3mepeHne MrHOBEHHOU
ckopoctd. HMccienoBaHue COOTHOLICHMSI —MEXIY
IYTSAMH, IPONJCHHBIMU TEJIOM 34 IIOCIEA0BATEIbHbBIE
paBHbIE IIPOMEXKYTKH BPEMEHHU pu
PaBHOYCKOPEHHOM  IBW)KEHMM  C  HaydajbHOMU
CKOpPOCTBbIO, paBHOM Hymr0. HM3ydyenue nBHKeHUA
HIapuKa B BA3KOM XUAKOCTH. M3yyeHue nBHKEHUSA
Tena, OPOIIEHHOT0 TOPU30HTAIBHO

2.2

##HPariH## JUHAMUKA

2.2.1

[Ipunnun otHocuTenbHOCTH ['anunes. [lepBoiil 3aK0H
Herorona. HepunanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuina. [IpuHnun cynepno3unuu cui

223

Btopoii 3akon HproToHa 1711 MaTepuaibHOM TOYKH B
uHeprmanpHoil cucreme orcuéra (MCO). Tpernii
3akoH HpIOTOHA [ MATepUATBHBIX TOUCK

224

3akoH BceMupHOro TiroreHus. Cuma THKECTH.
[lepBas kocmuueckast CKOpocTh. Bec Tena

225

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Tpenus. Cyxoe Ttpenune. Cuna TpeHus
CKOJIBXKEHUSI W cuia TpeHus mokos. Koaddumment
Tpenust. Cuiia CONPOTUBIEHUS MPU ABMKCHUU TeNa B
KUJKOCTHU WU Ta3e

227

[ToctynatensHOe W BpamaTeIbHOE  JIBIDKCHHUE
a0COJIIOTHO TBEPIOTO TEJa

2238

MOMEHT cHIIBI OTHOCHUTENBHO OCU BpauieHus. [lneqo
cuibl. Y cnoBus paBHoBecus TBEpaoro tena B MCO

229

Texunueckue YCTpOﬁCTBaZ NOAIIMITHUKH, ABHUKCHHC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue pabotel. M3yueHnue aBmxeHus Opycka
M0 HAKJIOHHOM  INIOCKOCTH  MOX  JeHCTBHEM
HECKOJIBKMX cwil. MccrnenoBaHue 3aBUCUMOCTH CHII
yOpYrocTH, BO3HHUKAWOIIUX B  jAehopMupyemoi
Opy>XKUHE M PE3UHOBOM oOpa3lie, OT BEIMYMHBI UX
nepopmanuu. MccnenoBaHue YCIOBUH paBHOBECHS
TBEPAOIO TeJla, UMEIOIIETO OCh BPALCHUS

23

###Par##3AKOHDBI COXPAHEHN B MEXAHUKE

23.1 Nmmnynsc MaTepUalbHOU TOYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK. VIMIyabC CUIIBl U W3MEHEHHE
UMITyJIbCa Tea

232 3akoH coxpaHeHus mMmnyibca B MCO. PeaktusBHOE

JIBIDKECHHE




233 Pabora cunbl

234 MomHOCTb ChIIBI

2.3.5 Kunernueckass 9SHEprus  MaTepHAIbHOM  TOYKH.
TeopeMao KUHETUYECKON YSHEPTUH

2.3.6 [lorenumansHas sHeprus. lloreHnumanbHas sHeprus
yOpyro nepOopMHUPOBaHHON NpY>KUHBL.
[ToreHuunanbHast 3Heprusi Tejna BOJIM3U MOBEPXHOCTU
3emun

2.3.7 [loTeHunanpHble U HENOTEHLMAIbHbIE CUibl. CBsI3b
paboThl HENOTEHUMAIbHBIX CHWJI C H3MEHEHHEM
MEXaHUYECKOM HHEpruM CHUCTEMbl Te€l. 3aKOH
COXpaHEHUS MEXaHUUECKON SHEPIUU

2.3.8 VYipyrue v Heynpyrue CTOJIKHOBEHUS

2.39 TexHudeckue  yCTpOMCTBA:  JABWIKEHUE  PAKET,
BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET

2.3.10 [IpakTuueckue pabotbl. M3yueHue cBsizu ckopocTei

Tel MpU Heynpyrom ypaape. HMccienoBaHue cBsi3u
paboTHl CUIIBI C UBMEHEHUEM MEXaHUYECKON IHEPruu
Tena

MOJIEKYJIAPHA S ®U3MKA U TEPMOJMHAMUKA

3.1

#HH#Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUUECKOU
Teopuu. bpoyHoBckoe  gBwxkenue. Juddyswus.
XapakTtep IBMXKEHUS M B3aUMOJCHMCTBUS YaCTHI]
BEIIleCTBa

3.1.2

Mogenu cTpoeHHs ra3oB, )KUAKOCTEW M TBEPIBIX TEN
U OOBACHEHHWE CBOWCTB BELIECTBA HA OCHOBE JTHX
MoJieen

Macca monekyin. KonnyecTBo BemectBa. Iloctossaaas
ABoraapo

3.14

TemmoBoe  paBHoBecue. Temmepatypa u €€
m3mepenue. lllkana remnepatyp Llenbcus

3.1.5

Mopnens wupeanpHoro rasza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKOH  TEOPUH  UICAIBHOTO
rasa

3.1.6

AbGcomoTHas Temrepatypa Kak Mepa cpenHei
KMHETUYECKOW YHEPIUU TEIUIOBOIO ABUKEHUS YaCTHUIL
rasza. [IIkana remneparyp Kenbuna

VYpaBuenue Knaneiipona — MeHnaeneeBa. 3akoH
JlaneTOHA

3.1.8

T'a30BBIC 3aKOHEL. I/I30Hp0ueccm B MACAJIBHOM Tra3€ C




MMOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpMA,
n30xo0pa, n3obapa

3.1.9

TexHUYeCKue yCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuueckue paboTel. I3MepeHre Macchl Bo3ayxa B
KJaccHOM KkomHaTe. lccrnemoBaHue 3aBUCHMOCTH
MEXIy MapaMeTpaMu COCTOSIHUSI pa3peKEHHOT0 ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.2.1

TepmonuHamuueckas cucrema. BHyTpeHHss sHeprus
TEPMOJMHAMHYECKONH CHCTEMBI M  CIOCOOBI €&
A3MEHEHUS

3.2.2

KonnuecTBo TemnoTel 1 pabota. BHyTpeHHss sHeprus
OJIHOATOMHOTO HMJICATHHOTO Ta3a
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Bunast TEeTIonepeIavun: TETJIONPOBOAHOCTb,
KOHBEKIIWsA, HW3JIydeHHe. TemroéMKocTh  Teda.
VnenpHas TEIIIOEMKOCTD BEIIECTBA. Pacuét
KOJIMYECTBA TETUIOTHI MPH TEIIoNepeave

324

IlepBblit  3akOoH  TepmoaMHaMuku. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKHA K HM3OIPOLIECCAM.
['padmueckas uHTepnperanus paboThl ra3a

3.2.5

TeroBble MavHbL. [[pUHUIKNBI 1EUCTBUS TEMIOBBIX
mammH. [IpeoOpazoBaHuss JHEPIHH B  TEIUIOBBIX
mamuHax. Koagdunuent nonesHoro aeicTus (aaiee
— KIIJI) TeroBoii mamunsl. [ukn Kapuo u ero KIT/]

3.2.6

Bropoii 3akoH TepmomuHamuku. HeoOpaTtumocTthb
IIpOLIECCOB B Ipupone. TemnoBble  JIBUTATENH.
DKoJoTHYecKre NpoOIeMbl TEIUIOdHEPTETHKH

3.2.7

Texunueckue YCTPOﬁCTBaZ JABUTATCJIb BHYTPCHHCTO
CropaHus, OBITOBOM XOJIOAUJIbHUK, KOHAUITHUOHED

3.2.8

[Ipaktuueckne pabotel. V3Mmepenue  ynenbHOU
TEMI0EMKOCTH

33

#i#HPari## Al PEI ATHBIE

COCTOSAHNA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue u KoHAeHcarus. Vcnapenwe wu
KUIEHUEe. YJenbHas TeIjoTa MMapooOpa3OBaHuUs.
3aBUCHUMOCTb TEMIIEPATypPbl KUIIEHUS OT JaBICHUS

332

AOcCoNIOTHAsE U OTHOCHUTEINIbHASI BIQXXHOCTH BO3IyXa.
Hacpimennsiii nap

333

Tsépnoe Teno. Kpucramimueckue u amopdHsle Tena.
AHun3zorponusi  CBOMCTB  KpuctamuioB. Kunkue
Kkpuctayibl. COBpeMEHHbIE MaTepHAaIIb

334

[InaBneHue W KpucTauM3anus. YJeiabHas TeIioTa
iasnenus. Cyonumanus
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YpaBHEHHE TEIUIOBOTO Oalanca

3.3.6

TexHn4yeckue ycTpoiicTBa: THTPOMETP U IICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTMU IOJyYE€HUSI COBPEMEHHBIX
MaTepuajoB, B TOM 4YHCJIE€ HaHOMAaTEpUAJOB, U
HAaHOTEXHOJIOTUHU

3.3.7

[lpaktuueckue paboTbl. 3MmepeHue BIaXHOCTH
BO3/yXa

SJIEKTPOAMHAMUKA

4.1

#i#HPari##IJIEKTPOCTATUKA

4.1.1

DIeKTpu3anus Tell. DJIeKTpuuecKkui 3apsa. JBa Buma
AJICKTPUICCKUX 3aPSI0B

4.1.2

[IpoBOAHMKY, AUBIIEKTPUKH U TIOJIYIIPOBOJHUKH

4.13

3aKoH COXpPAaHCHHA JICKTPHUICCKOI'O 3apsaa

4.14

B3aumoneiictBue 3apsinoB. 3akoH Kynona

4.1.5

DneKTpuIecKoe ToJIe. Hanpspk€HHOCTD
JJIEKTpUYecKoro noiid. IlpuHnun cynepnosunuu.
JInHuu HanPsSHKEHHOCTH DIIEKTPUYECKOTO OIS

PaGoTta cun anexkTpocratudeckoro mojs. [loreniman.
Pa3zHocTh noTeHmanon

4.1.7

[IpoBogHMKM ¥  JUDJIEKTPUKA B  MOCTOSTHHOM
IIEKTPUYECKOM ToJe. Jusnexkrpuueckas
POHUIIAEMOCTh

4.1.8

OnextpoéMkocTs. KoHzaeHcaTop. OneKTpOEMKOCTH
IUIOCKOTO  KOHJAEHCATOpa. OHEpPrus 3apsyKEHHOIO
KOHJIEHCAaTOpa

TexHnueckue YCTpOMCTBa: AIIEKTPOCKOII,
3JIEKTPOMETP, JJIIEKTPOCTATUYECKAs 3aIlUTA,
3a3eMJICHHE 3JIEKTPONPUOOPOB, KOH/JIEHCATOP,
KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

[TpakTiueckue pabotel. 3MepeHne 3eKTpoEMKOCTH
KOHJIEHCAaTopa

4.2

H#HPar###TIOCTOSIHHBIN DJIEKTPUYECKMIA TOK. TOKU B PA3JIMYHBIX

CPEJAX

4.2.1 Ycenosus CyILIECTBOBaHUSA IIOCTOSIHHOTO
anekTpuueckoro toka. Mcrounuku toka. Cuna Toka.
ITocTosHHEIN TOK

4.2.2 Hanpsxenue. 3akon OMma 11t yyacTka Lenu

423 DIIeKTpUYECKoe COTPOTHUBJICHUE. VY nensHOE
COTIPOTHBIICHNE BEIIECTBA

424 [locnenoBarenbHoe,  MapauieibHOE,  CMELIAHHOE

COCAMHCHUC ITPOBOJHUKOB




4.2.5

PabGora nsnmexTpuueckoro Toka. 3akoH JDkoyma —
Jlenna

4.2.6

MOH_IHOCTL SJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpoaBkymas cuna  (mamee — DOJIC) wm
BHYTPEHHEE COMPOTHUBJICHHWE HMCTOYHHKA TOKA. 3aKOH
Oma 111 monHO# (3aMKHYTOM) AIIEKTPUYECKON IIETIH.
KopoTtkoe 3ambikanue

4.2.8

DNeKTpOHHAs TPOBOJUMOCTh TBEPIBIX METAJIIOB.
3aBUCUMOCTh  CONPOTHUBJIIEHUS  METANIOB  OT
TeMiiepaTypbl. CBepXIpOBOIUMOCTh
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Onektpuueckuid  TOK B Bakyyme. (CBolicTBa
JEKTPOHHBIX ITyYKOB

4.2.10

[MonynpoBognuku. CoOCTBeHHass M NpPUMeECHas
IPOBOAMMOCTh IOJYNpPOBOAHUKOB. (BolicTBa p-n
nepexoa. [loxynpoBoHHKOBEIE TPHOOPHI

4.2.11

:‘)HCKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJIUTAX.
SHGKTPOJ'II/ITI/ILIGCKB.H Jucconuanus. 9HeKTp0J’IH3

4.2.12

DnekTpudeckuii TOK B razax. CaMOCTOATENbHBIN U
HECaMOCTOSITENIbHBIA  pa3psa. PasnuuHble  TUIBI
CaMOCTOATENBHOTO pa3pana. Monuus. [lnazma

4.2.13

TexHudeckue yCTpOMCTBA: aMIIEpMETP, BOJIBTMETP,
peocTaTr, MCTOYHMKM TOKA, 3JIEKTPOHAIrpEBATEJIbHBIE
npudopsl, 3JIEKTPOOCBETUTEIILHBIE puoopHI,
TEPMOMETP  CONPOTHUBIIEHUS, BaKyyMHBId JIHOJ,
TEPMHUCTOPHI U (boTope3nucTopsl,
IOJIyTIPOBOXHUKOBBIN TNOJ, TaJbBaHUKA

4.2.14

[Ipaktuueckue pabotbl. M3yueHue cmemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne DJIC UCTOUHMKA TOKA U €r0 BHYTPEHHETO
conpotusiieHus. HabmroaeHue snekTponnsa

11 KIIACC

Ko

pa3
hi (N

Koanposepsiemoro
3J1eMEeHTa

IIpoBepsiemMble 3JIeMEHTbI CO/IePsKAHUSA

OJIEKTPOAMMHAMUKA

4.3

##HPari#MAT' HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKLIWA




4.3.1

IlocTostHHBIE MAarduThbl. BzaumogaerictBue
MOCTOSIHHBIX MarHUTOB

4.3.2 MaruutHOEe Tm0n€. BEKTOp MarHMTHOW HWHIYKLHH.
IIpunuun  cynepnosuuuu. JluHMM ~ MarHUTHOM
nHayKnud. KapTuHa JMHMM MarHUTHOM WHIYKUUU
TIOJIsI TOCTOSTHHBIX MAarHUTOB

433 MarautHoe mnosie IpoBOAHMKA ¢ TOKOM. Kaprtuna
JUHUNA TOJIA JJIMHHOTO TMPSIMOTO TPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOIO TMPOBOJHUKA, KATYIIKH C
TOKOM. OmnbIT Opcrena. Bzaumopeiicteue
MIPOBOJTHUKOB C TOKOM

4.3.4 Cuna Amnepa, €€ MOyJIb U HAalIPaBJIEHUE

4.3.5 Cuna Jlopenma, €€ MoOAyJb U HalIpaBJCHUE.
JIBU>kKeHHEe 3apsOKEHHOW 4YacTHIbl B OJHOPOJHOM
MarHuTHOM noJje. Padora cumisl Jlopenia

4.3.6 SBneHue MEKTPOMAarHUTHON UHIYKITUH

4.3.7 IToTok BekTOpa MAarHUTHOM MHIAYKLIMU

4.3.8 OJAC  wHAyKIMU.  3aKOH  DJIEKTPOMAarHUTHOM
nHaykunn Papanes

4.3.9 Buxpesoe snekrpuueckoe nosie. IAC unayKuuu B
MPOBOJIHUKE,  JBKIKYIIEMCS  IOCTyHaTelibHO B
OJIHOPOJIHOM MarHUTHOM I10JI€

4.3.10 [IpaBuno Jlenma

43.11 NunyktuBHOCTh. SBnenue camomuaykiuu. JC
CaMOWHIYKITUH

4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYLIKA C TOKOM

4.3.13 DJIEKTPOMArHuTHOE ToJIe

4.3.14 TexHuueckue yCTPONCTBA: TOCTOSHHBIE MAarHMTHI,
AJIEKTPOMArHuThl, 3JEKTPOJBUIATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TIeYb

4.3.15 [TpakTnueckue padoTel. 3ydeHre MarHUTHOTO TMOJIS

KaTyIIKn C TOKOM. I/ICCJIC,Z[OBE[HI/IC ,[[CI>'ICTBI/I$I
MNOCTOAHHOI'0O  MAarHvra Ha pPaMKy C  TOKOM.

HccnenoBanue SBJICHUS AJIEKTPOMAarHUTHOU
VHTYKITUH
5 KOJIEBAHUA U BOJIHBI
5.1 ##HPartttMEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1 KonebarenbHas cuctema. CBOOOAHBIC KOJCOAHMS.
lapmonnueckue konebanusi. Ilepwon, wacrora,
amMIuuTya u ¢gasa KkoneOaHui

5.1.2 [IpyxuHHBIA MasiTHUK. MaTeMaTH4eCKUil MasiTHUK




5.13 VYpaBHeHne TapMOHHMYECKHUX Kose0aHui.
Kunemarnyeckoen JUHAMHYECKOE ONHCaHue
K0J1e0aTeIbHOTO IBUKEHUS

5.14 [IpeBpaimiene  3HeprUM  HpPU  TFAPMOHUYECKUX
konebanusax. CBs3p  aMIUIMTYIBl  KOJeOaHWUN
MCXOJIHOM BEIMYUHBI C aMIUTUTyJaMHU KoJjieOaHui eé
CKOPOCTH U yCKOPEHUS

5.1.5 KonebarenbHblii KOHTYP. CBobonHbIe
AJIIEKTPOMAarHUTHbIE  KoJieOaHWsT B HMA€aJIbHOM
KojeOaTeJIbHOM  KOHType.  AHaJIOTUS  MEXIY
MEXaHUYECKUMU u AIIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona

5.1.6 3aKOH  COXpaHEHUs DJHEPrMM B  HJAEAJIbHOM
K0J1e0aTeIbHOM KOHTYPE

5.1.7 BeiHyx1eHHbIE MeXaHU4YECKHUe KoJiebaHusl.
Pe3zonanc. Pe3zonancHas kpuBas. BbIHyXIeHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs.

5.1.8 [Tepemennbiii Tok. CUHyCOMAANBHBIA NEPEMEHHBIN
TOK.

5.1.9 MoIHOCTh TEPEMEHHOr0 TOKa. AMIUIMTYAHOE H
JeMCTBYIOIIEE 3HAUEHHUE CUIIBI TOKA U HAIPSKEHUS

5.1.10 Tpancpopmarop. IIpomsBoactBo, mnepegaya u
norpedieHue ANEKTPUYECKON SHEPIHUH.
OKOJIOrMYEeCKHE  PUCKM  INpU  IPOU3BOJCTBE
aNeKTpu4ecKkoi 3Heprun. KynbTypa uCnosab30BaHUsA
AJIEKTPOIHEPTUHU B MOBCEAHEBHOM KU3HU

5.1.11 Texnuueckue YCTPOMCTBA: ceifcmorpad,
ANIEKTPUYECKUI 3BOHOK, IMHUM dJIEKTpOIEpe1ad

5.1.12 [Ipaktrueckue padbotel. MccnenoBaHue 3aBUCUMOCTH

nepruoaa MaJiblx KoJIeOaHMi I'py3a Ha HUTHU OT AJIUMHBIL
HUTU WU MACChI I'py3a. Hccnenosanue MNEPEMECHHOT'O
TOKa B IENH H3 MOCIEIOBAaTEIbHO COCAUHEHHBIX
KOHACHCATOpA, KaTYHUIKHU U PE3UCTOpA

52 #H#HPartHH#MEXAHNYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1 MexaHnudeckrue BOJHBI, YCIOBUS PacIpOCTPaHEHUS.
[Tepuon. CkopocTh pacnpoCTpaHEHUs € JJIMHA
BOJIHBL. [lonepevnsie U mpoI0JIbHBIE BOJTHBI

522 #i#Part##t  Uuatepdepenumss u  audpakuus
MEXaHUYECKUX BOJIH

523 3Byk. Ckopocth 3Byka. I'poMkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

524 DNEeKTPOMAarHuTHBIE BOJIHBL. Y CIIOBHS H3IIy4EHUS




OJICKTPOMArduTHBIX BOJIH. Bzanmnas OpucHTaIUA
BeKkTOpoB E, B m v B 3JEKTpOMarHuTHOW BOJIHE B
BaKyyMe

525

CBolicTBa 3JEKTPOMArHUTHBIX BOJH: OTpa)XEHHE,
IIPEJIOMJIEHUE, MOJISIpA3ALUS, Tudpaknus,
untepdepenus.  CKoOpocTh  3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxana onaeKTpOMarHUTHBIX BOJH. lIpumeHeHune
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIMIIBI paanoCBs3H u TEJEeBUICHUS.
Pannonokamus. DIEKTPOMAarHUTHOE 3arps3HEHUE
OKpY>Karollen cpebl

5.2.8

TexHnuueckue YCTpOICTBA: MY3bIKaJIbHbIC
MHCTPYMEHTBI, yIJIbTPa3ByKOBasi JIUAarHOCTHKa B
TEXHUKE U MEAMIIMHEe, paaap, paaruonpHEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-neyn

53

#H#HPartH##OII TUKA

5.3.1

[IpssMonuHeitHOe  paclpocTpaHEHHEe  CBeTa B
oIHOpoaHOM cpexe. JIyu cBeta

532

OtpaxeHne cBeTa. 3aKOHBI OTPAXEHUSI CBETA.
[TocTpoenue n300paxeHuii B MIOCKOM 3epKajie

533

IIpenomnenue cpera. 3aKOHbBI NPEIOMIICHUS CBETA.
AOCOIIOTHBIN MTOKa3aTeNb MPEJIOMICHUS

534

ITonnoe BHyTpeHHee oTpaxeHue. IIpenenbusiii yroa
IIOJIHOI'O BHYTPEHHEIr0 OTPAKECHUS

5.35

Hucnepcust cBera. ClIOXKHBIN cOCTaB 0OeJoro cBera.

Lset

53.6

Cobuparoriie ¥ pacceuBarOIIMe JIMH3BL. TOHKast
nuH3a. DoKycHOE pacCTOsIHME W ONTHYECKas CHiia
ToHKOM nuH3BL. IlocTpoenue wu300pakeHUil B
coOuparomux MW pacceuBaromux jJauH3ax. Dopmyra
TOHKOM JIMH3EI. Y BeJIMUCHHE, TaBaeMOe JTUH30M

5.3.7

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH

5.3.8

Wurepdepennms cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBust HaOIIOI€HUST MAKCUMYMOB U MUHHUMYMOB B
UHTEePPEPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHHKOB
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Huopakuus  cera. JudpakumoHHas —pemiérka.
VYcnoBue HaOIIOAEHUS TJIaBHBIX MAaKCUMyMOB HpHU
naIeHuM MOHOXPOMaTHYECKOTO CBETa Ha
I(QPAKIUOHHYIO PEIIETKY




5.3.10 [Tonspusanus ceera

5.3.11 TexHnueckue yCTpOiiCcTBa: OUKH, Jyna,
¢doroanmapar, TPOSKIIMOHHBIH anmapar, MUKPOCKOII,
TEJIECKOT, BOJIOKOHHAsI OINTHKA, IU(PAKIMOHHAS
pemeTKa, TOITPOUT

5.3.12 [Tpaktnyeckue pabotel. M3mepenue mnokazaTens
npenomieHus. MccrnenoBanue cBOHCTB N300pakeHHIA
B uH3aX. HaOmonenue nucnepcun cBera

6 RJIEMEHTbI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH
6.1 I'paHuLBI IPUMEHUMOCTH KJIACCUYECKOW MEXAHMKHU.
[Toctynarsl TEOpUU OTHOCHUTEJIbLHOCTH:
MHBAapHUaHTHOCTbh MOJIYJIi CKOPOCTH CBETa B BaKyyMe,
MPUHIMI OTHOCUTEIBLHOCTH DUHIITEHHA
6.2 OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJJICHHUE
BPEMEHU U COKPALLEHUE JITTUHBI
6.3 DHeprusi ¥ UMIYJIbC CBOOOHON YaCTHIIBI
6.4 CBsi3p Macchl ¢ 3HEPrUEl M UMITYJIbCOM CBOOOIHOM
YacTULIbl. DHEPIHsl TOKOsI CBOOOHOM YaCTHUIIbI
7 KBAHTOBAS ®U3UKA
7.1 #H#Par###JIEMEHTBI KBAHTOBOM OIITHUKU
7.1.1 ®otonsl. Popmyina [1nanka cBsi3u 3HEpruM GOTOHA C
€ro 4acTOTOH. DHeprust 1 UMIyJbC (HOTOHA
7.1.2 OtkpeiTie U uccinenoBanue (orodddekra. OnbITH
A.T'. CroneroBa. 3akonsl hoTodddexra
7.1.3 VYpaBuenne  OiHmTeiiHa g8 dorodddekra.
«Kpachnas rpanuna» poroaddexra
714 JHasnenue cera. OnbiTel [1.H. JIeOenena
7.1.5 XUMH4ecKoe IeUCTBUE CBETA
7.1.6 TexHuueckue YCTpOICTBa: ¢doTo37EMEHT,
dboTogaTuuk, coTHeHAas OaTapesi, CBETO U0/
7.2 CTPOEHUE ATOMA
7.2.1 Mogpens atoma Tomcona. OnbiTel Pesepdopaa mo

HCCIIEIOBAHUIO CTpOoeHUs atoMa. [ImanetapHas
MOJ€EIb aTOMa

7.2.2 Iloctynmater  bopa. M3nydenue u  momjiomieHue
(OTOHOB TIpU TEepexoje aromMa C OJHOTO YpPOBHS
sHeprun Ha JApyrod. Buasl cnektpoB. Chektp
YPOBHEW 3HEPruM aTomMa BOAOPOJa

7.2.3 BosiHoBbIe cBolicTBa uyactul. Bomnbel ne bpoitns.
KopmyckymnsipHo-BoniHOBO#M  tyanmu3m.  JIudpakuums

OJICKTPOHOB Ha KpUCTAJIJIaX




7.2.4

CrioaTagHoe n BBIHYKACHHOC HU3IY4YCHHUC.
YCTpoiicTBO U IPUHITUTT PAOOTHI J1azepa

7.2.5

TexHudeckue yCTPOMCTBA: CIEKTPAIBbHBIA aHAJIN3
(criekTpocKoI), J1a3ep, KBAHTOBBI KOMIIBIOTED

7.2.6

[Tpaktrueckue pabotel. HabmroneHuwe IMHEHYATOTO
CHeKTpa

7.3

ATOMHOE A PO

7.3.1

MGTO)IBI Ha6J'IIOI[CHI/I$I n peructpanmuun
SJICMCHTAPHBIX YaCTUIL]

7.3.2

OtkpeiTHe pamuoaktuBHOCTH. OmbiTel Pezepdopaa
M0  ONpPENEeNeHHI0  COCTaBa  PaJUOAKTHBHOIO
usnyuenusi. CpoiictBa anbda-, Oera-, ramma-
u3ly4eHus. BiusiHue paguoakTUBHOCTU HaA YKUBBIE
OpraHU3MBbI

7.3.3

OTtkpbITHE TPOTOHA W HENTpOoHA. HyKIIOHHAs MOienb
snpa ['eitzenbepra — MBanenko. 3apsin sapa.
Maccooe uncno sapa. M3otomsl

7.3.4

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amMa-u3nydenue. 3aKOH paJrOaKTUBHOTO
pacmana

7.3.5

OHeprusi CBsI3U HYKJIOHOB B sifpe. SlnepHble CUIIBL
Jleekt maccel sipa

7.3.6

SAnepubie peakiuu. JleneHne u CUHTE3 AP

7.3.7

AnepHbli  peaktop.  TepMmosiIepHBII  CHHTES.
[IpoGneMbl U TNEPCHNEKTHUBBI SAEPHON 3HEPrEeTHUKH.
DKOJIOTUYECKHUE aCTIEKTHI ICPHON IHEPTETUKHI

7.3.8

OnemeHTapHble 4YacTulbl. OTKpBITUE TMO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS

7.3.9

TexHuyeckue yCTpPOHCTBA:  JIO3UMETpP, Kamepa
Bunbcona, simepHblit peakTop, aToMHasi bom0a

7.3.10

[IpakTnueckue paboTsl. VccnenoBaHue TpPEKOB
4acTHIl (10 TOTOBBIM (hoTOTrpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro neba. CoszBe3mausi, spKue 3BE3JHI,
IUTAHETHI, UX BUAUMOE JIBIKEHUE

8.2

Conneuynast cucrema. IlmaHeTsl 3e€MHOI TpyIIBL
HJ’I&HGTBI-FI/H"&HTI)I H HX CHyTHI/IKI/I, KapHI/IKOBBIG
wiaHeTbl. Manple Tesa COJTHEYHON CUCTEMEI

8.3

Connue, ¢dotochepa u armochepa. ConHeuHas
AKTUBHOCTH

8.4

Uctounuk sHeprun CosiHIa U 3BE31




8.5

3BE3bI, WX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panyC, TEMIIEpaTypa, UX B3aUMOCBS3b.
JlnarpamMma «CHEKTpaibHBIM KJIACC — CBETHUMOCTHY.
3BE3/1bI IIABHOM MOCIIEI0BATEILHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTBbY» JJisi 3BE3  IJIaBHOM
MOCJIEI0BATEIbHOCTH

8.6

HH##Par##HBuyTpeHHee CTpOCHUE 3BE3 .
CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOXKICHUH U
sBomtonMu CoaHIA U 3BE€3/. DTanbl )KU3HU 3BE3]

8.7

Mneunslii Ilyte — nHama [Manmaktuka. CnupanbHas
CTpYKTypa l'anakTuku, pacrpeaesieHue 3BE3], ra3a u
neuid.  Ilomosxkenme u aBrokenuwe CoHIA B
INanaktuke. Ilnockas u cdepuyeckas NOACUCTEMbI
lNanaxtuku

8.8

Tunbl ranakTuk. PaguorasiakTMku W KBa3aphl.
UeEpHbie AbIPHI B ipax raJIaKTUK

8.9

Bcenennas.  Pacuupenne  Bceenennoill.  3akoH
Xab0ma. Pa3beranue ramaktuk. Bospact u panumyc
Bcenennoii, teopus boapmoro B3peiBa. Mojuens
«ropsiuer BeenenHon». PenukroBoe u3inydeHne

8.10

MacmraGHast CTpPYKTypa Bcenennon.
Meraranakruka. Hepeménnsie poOIeMBbI
aCTPOHOMUU




IHPOBEPAEMBIE HA EI'D 110 ®PU3UKE TPEBOBAHUSA K
PE3YJIbTATAMOCBOEHUS OCHOBHOIM OBPA3OBATEJILHOI
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Kon
npoBep
1eMOro
TpedoBa
HUS

IIpoBepsiemble TPeOGOBaHMSA K NMPeEIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
o0pa3zoBaHust

CCI)OpMHpOBaHHOCTB y'MeHI/Iﬁ paciio3HaBaThb (1)1/1314%01(1/16 SABJICHUSA

(portecchl) U OOBSICHATH UX HA OCHOBE N3YUYEHHBIX 3aKOHOB

Bnagenne ocHoBomoaararmmuumMu (1)I/ISI/I‘I€CKI/IMI/I INOHATHUAMUA U BEINYHNHAMMH,

XapaKTepU3yIOUIMMH (PU3NUYECKHE MPOLIECChHI

CdopmupoBaHHOCTH YMEHUI MPUMEHSATH 3aKOHBI KIITACCUUECKONH MEXaHHKH,
MOJICKYJISPHON (DM3UKUA U TEPMOJUHAMHKH, DJICKTPOJUHAMUKHN, KBAHTOBON
¢u3uKy 115 aHanu3a U OOBSICHEHHs SBICHHA MUKPOMHUpA, MaKpOMHpa U
Merammpa, pasiudarh YCJIOBUA (TpaHUIbl, 00JIacTH) MNPUMEHHUMOCTH
¢busnyecKkux 3aKOHOB, TOHUMAaTh BCeoOUINI xapakTep (yHIaMEHTAIbHbBIX
3aKOHOB M  OrPaHMYEHHOCTb  KCIIOJNb30BaHUS  YacCTHBIX  3aKOHOB;
aHaM3UPOBaTh (PU3MUYECKHE MPOIECCHI, UCTIOIb3YsI OCHOBHBIE IOJIOXKEHUS,

3aKOHBI 1 3aKOHOMCPHOCTH

ChopMupoBaHHOCTh YMEHHUS Pa3IUYaTh YCIOBUS MPUMEHUMOCTH MOJETCH

(bU3MYECKUX TEJ U IPOLEeCCOB (SBICHUMN )

CdopMupoBaHHOCTH YMEHHSI pEIIaTh Pacu€THBIC 33/1a4H C SBHO 3aJJaHHON U
HESBHO 3aJIaHHOM (PU3MUYECKOW MOJIENBbIO: Ha OCHOBAaHWU aHAJM3a YCJIOBUS
BBHIOMpATh (PU3NUYECKHE MOJIETH, OTBEYANOIIHEe TPeOOBAaHUSAM 3aJadH,
MPUMEHSTH (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTHU U MOCTYJIATHI (PU3HUECKUX
TEOPUM MPU HMCHOJIb30BAHUM MATEMAaTHYECKUX METOJIOB PEIICHMs 3ajady,
MIPOBOJIUTh PAcU€Thl HA OCHOBAHWM HMMEIOIIMXCS JAHHBIX, aHATM3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METO/BI PEIICHUS] C YIETOM IMOTYUYEHHBIX

pe3yabTaToOB

PemaTts kauecTBeHHBbIE 3a7aud, TpeOyIOLUIME MPUMEHEHHUS 3HAHUN U3
pa3HBIX Pa3leNIOB MIKOJBHOIO Kypca (U3UKH, a TAK)KE WHTETPALUU 3HAHUHN
U3 JIpYyrUX TPEIMETOB €CTECTBEHHOHAYYHOIO LMKJIA: BBICTpauBaTh
JIOTHYECKYI0 LENOYKY PacCyKACHUM C ONOpPOM Ha H3Y4YCHHBIC 3aKOHBI,

3aKOHOMCPHOCTHU U (1)I/I3I/I‘~I€CKI/I€ SIBJICHUA




BJ'IEUIGHI/IG OCHOBHBIMU MCTOAaMHU HaquOFO II0O3HaHUA, I/ICHOJ'IB?;yeMBIMI/I B
du3nMKe: TPOBOJAUTH MPSMbIE W KOCBEHHBIC W3MEPECHUS (PUINICCKUX
BEJIMYMH, BBIOMpas ONTUMAJbHBIA CHOCOO U3MEpPEHHs] U HCHOJIb3Ys
W3BECTHBIE METOABl OICHKHM TOTPEIIHOCTeH W3MEPEHUM, IPOBOIUTH
HCCJICIOBAHUE 3aBUCHUMOCTEH (PU3WYECKMX BEIWYMH C HCIOJb30BaHUEM
OPSMBIX HW3MEPEHUH, OOBSICHATH IONYyYCHHbIE pE3yJbTAaThl, HCHOJIb3YS
duznyeckue TEOpUU, 3aKOHBI M TOHSATHUS, U JENaTh BBIBOJBI; COOIIOAATH
npaBuia 0e30MacHOro Tpyjaa MPU MPOBEACHHHM HCCICIOBAaHUN B pamMKax
y4eOHOTr0 JKCIEpPUMEHTa W Y4EOHO-UCCIIENOBATEIBLCKOW MESITEIIBHOCTH C
UCIIOJIb30BaHUEM ITU(PPOBBIX U3MEPUTENBHBIX YCTPOWCTB M J1a00OPaTOPHOTO

000py10BaHUS

CdopMupoBaHHOCTh YMEHHUI aHAIW3UPOBATh M OLIEHUBATH IMOCIEACTBHS
OBITOBOWM M MPOU3BOJICTBEHHOW MAESITENFHOCTH YEJIOBEKa, CBSI3aHHOW C
(GU3MYECKUMH TIPOIIECCaMH, C TO3MIUN JKOJOTHUECKOW Oe30MacHOCTH;
HpeI[CTaBJIeHI/Iﬁ 0 panuMoOHaJIbHOM  MPUPOJAOIIOJIB30BAHUU, a TakKxXe
pPa3yMHOM HCHOJB30BAHUM JOCTH)KEHMM HAyKd M TEXHOJOTUM AJid

z[anLHeﬁmero Pa3BUTHUA YCITIOBCUCCKOI'O 06H_I6CTBa

OBnageHue  pa3iIM4HbBIMM  crocobamMu  paboTel ¢ MH(OpMaruei
(Gu3nueckoro - CoAepXkKaHUA € HCIHOJIb30BAHMEM  COBPEMEHHBIX
MH(GOPMAILIMOHHBIX TEXHOJIOTUI; pa3BUTHE YMEHUN KPUTHUECKOIO aHAJIM3a

¥ OLICHKH JTOCTOBEPHOCTH IOJIy4yaeMoi HH(popMaIuu

10

CdopMupoBaHHOCTH YMEHHI MIPUMEHSTH OCHOBOITOJIAraroIne
ACTPOHOMUYECKUE TIOHATHUS, TEOPUH U 3aKOHBI JJIsl aHAIM3a U OOBSICHEHUS
busznyecKkux TMpoILEeCcCOB, MNPOUCXOAAIIMX Ha 3BE3AaX, B 3BE3AHBIX
CUCTEMaX, B MEXIaJlaKTUYECKON cpene; JBUKEHHS HEOECHBIX Tedl,

BOJIFOLIMH 3BE31 U BeceseHHOU




HEPEYEHD 3JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D

11O ®U3UKE

Kon Konx 3s1emenTa IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
pasne

Ja/te

MBI

1 MEXAHHUKA
1.1 KNUHEMATUKA
1.1.1 MexaHuueckoe IBIDKEHHE. OTHOCHUTENLHOCTE

MCXaHHUYCCKOI'0O ABMXKCHM . Cucrema orcuéra

MarepuanbHas TOUYKA.

Eé& pamryc-BekTop:
Fle)=(xlz) w2 ) =(2)),

TpaeKTopI,

[IepeMEeIIcHIIE!

= (Ax, Ay, A2),

IOy TE.
CroxeHile [lepeMelTeHHil:

ﬂrl :,ﬁrz +ﬂ:r'ﬂ

CKopocTh MaTepUaIbHOM TOUYKHU:
Ar
Ar

=7'=(v,.v,.,).

Ar—0

L=

Ax . ; ,
be=—— X', AHAJIOTHYHO v, =y, U.=Z/
LY 4 P '

CroeHIHe CKopocTell: o, =0, + 0, .

Breruucnenue NnepeMelICHus U ITyTU MaTepI/IaJIBHOﬁ




TOYKHU ITPU prlMOJ’IHHGﬁHOM JABMKCHHUU BIOJb OCH X I1O

rpaduKy 3aBUCUMOCTH Vy(t)

1.1.4
& . AD e
YCKD[}EHIIE! MAaTepPHAIBEHOI TOYKIL a = ? =P =
A P '
Au - -
a =—2>| =(v | '. agamorm4IHO a, =(v, )" a =(v.)
At i ' i
1.1.5 PaBHOMEpHOE IPSIMOJIMHENHOE JBUKEHHUE:

x(1)

ox




const

Ox

PaBHOYCKOpeHHOC HpﬂMOJ’IHHCI’IHO@ JABHMOKCHUC!

-

aitr

x(t)=x,+u, t+

v(t)=uv, +at
. = const

vy — 0l =2a_(x,—x,)

x ix

HpII IBILKEHINI B OTHOM HAIIPABICHHH IIVIE S =

CBobOoHOE TIazicHHne. Y CKOpeHHe CBOOOHOTO TaICHUSI.

Vi

o] Xo \—-
I[BI/DKGHI/IG TCIa, 6pOH_IeHHOFO mon yFHOM a K

TOPHU30HTY:

[.T{I} =x, Uyt =2, +U,cosa-t
; 2
£ .
V(B =yt ugt+ 1T =y, +U,sina-f—

(=)

[ ] |

(v, ()=y, =u,cosa

=
W

i v (f)=v,, +g1=y,sina—gr

U, + U,




KpuBonunelinoe nBuxenue. J[BHkeHEe MaTepUAIBHON
TOYKH 10 OKPY>KHOCTH.

YrioBas v JINHEWHAst CKOPOCTh TOYKHU:

wR

HpI/I PaBHOMCPHOM JABUKCHUU TOYKH 110 OKPYKHOCTHU

2w

2o
. LleHTpOCTpEeMUTETBHOE YCKOPEHHE TOUKH:

uc




R
. [loTHOE yCKOpeHHe MaTepruaibHOM TOUYKH

1.1.9 TBépnoe Teno. IlocTtynarenpsHoe U BpalaTebHOE
JIBUKEHUE TBEPIIOTO TENA
1.2 JANHAMUKA
1.2.1 WNuepumaneuple cucremsbl orcuéra. llepBelid  3axkoH
Hsrotona. [Ipuanun otHocuTenbHOCTH [ anuies
1.2.2 Macca Tena. IIlToTHOCTE BeliecTBa:
p
V
m
1.2.3 Cuna. [TpuHIUT CYyNIepIIO3UIINKA CHJT:




paBHOzElCTB

1.2.4

Bropoii 3akoH HproTOHA: 11 MaTepUaJIbHONM TOYKH B

14(6(0)




At
npu




const
1.2.5 P =
F, Fy,
Tperuii 3akoH HproTOHA 17151 MaTepUAIbHBIX TOUYEK:
F
12
F
21
1.2.6 3aKOH BCEMHUPHOIO TATOTEHHUS: CHJIBI MPUTSKEHUS

MCXKAY TOYCUHBIMU MaCCaMU PABHbI

F




Cuna tsokectu. LleHTp TsikecTH Tena. 3aBHCHUMOCTD
CHJIBI TSDKECTH OT BBICOTBI h HajJ MOBEPXHOCTHIO

IU1aHEeThI paauycom RO:

mg

(R

h)




GMm

1.2.7 Cuna ynpyroctu. 3akoH ['yka:
F
—kx
1.2.8 Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOTBKCHHUS:
F
™
uN
Cuia TpeHus TTOKOSL:
F

P

IA




UN

Koaddumuent tperus

1.2.9

[aBnenue:

i

1.3

CTATHUKA

1.3.1

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaliCHUA:

IM| = Fl, rae | — nueyo cuiel

OTHOCUTEIIBHO OCH, IHpoxojsmend uepe3 Touky O
NEPIEHIUKYJISPHO PUCYHKY

1.3.2

HeHTp Macc T€jia. HeHTp MacCC CUCTEMbI MAaTCPUAJIbHBIX




TOYCK:




B onHOpoaHOM TOJIE TSIKECTH

const)
LIEHTP Macc TeJa COBIMAJIAET C €ro HEHTPOM TSHKECTH

1.3.3

Ycnosus pasaoBecus TBEpaoro Tena B MCO:




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

[E—:.iffﬂ—:...:ﬂ

H##HHPar###1.3 .4

3akoH ITackansg

H#HParf##1.3.5

JlaBnenue B )xuakocTH, noxosmeiica B MCO:

i

pgh

HHHPar###1.3.6

3akoH Apxumena:

Apx

BBITCCH




€CIIH TEJIO U KUJIKOCTh nokoarcsa B MCO, To

Apx

pgV

BBITCCH

VYcioBue m1aBaHus TEN

1.4

3AKOHBI COXPAHEHNMA B MEXAHUKE

HiHPart##1.4.1

HNMnynsc MaTepralbHON TOYKU:

HiH#Par###1.4.2

HMHYJ'ILC CHUCTCMBI TCII:




HH#HPar###1.4.3

3aKOH U3MCHEHUS M COXPAHCHUS UMITYJIbCA:
B ICO




A(

1BHEIIH

At




2BHEIIH

At

B MCO , ecniu

A(




+
)
0
, €CIIN
F
I BHEIIH
+
F
2BHELIH
+
0
PeaktuBnHOE ABUXXCHHUC
#it#Par###1.4.4




Ar X
PaboTa cuiibl Ha MaIOM TIepeMeEIICHUH:

_-1:|f*:|-|.i'-.f|-c05 a=F -Ax

1.4.5 gl
o F
]
MOoOIIHOCTh CUIBL:
€CJIM 3a Bpems
At
paboTta CUITbI I3MEHSETCS Ha , TO MOIITHOCTH CHJIBI
Ad
P=— =F-vu-cosa
At o
1.4.6

Kuneruueckas OHEPIrusa MaTepHaHBHOﬁ TOYKHU:

KHH




2m

3aK0oH U3MECHCHHS KHHETUYCCKOU SHEPTHUU CUCTCMbI

MarepuanbHbIx Touek: B MCO AExkun = Al + A2 + ..

1.4.7

HOTCHI_II/IaHBHaH OHCPIrusi:

JUIA MOTCHIUAJIBHBIX CHJI

ImoteHI




2IOTEHIT

AE

TOTEHI]

[ToreHmanbHas 3HEprust MaTepUaIbHONM TOYKH B

OJHOPOJHOM IIO0JIC TAXKCCTU:

MOTCHI]

mgh

[ToreHnuanbHas SHEPrus ynpyro aeopMupoBaHHOTO

TCIa:

TTOTEHI]




1.4.8

3aK0OH U3MEHEHHS U COXpPAaHCHUA MEXaHUYeCKOMH

SHEPIUH:
Euex = By + Erxm‘e&m-
B IICO AE,ex = Ascex nenorenn. cun

B IICO AE,;ex = 0. eCII Agcex senoresn cux = 0

1.5

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

1.5.1

['apmonnueckue KoyieOaHUsI MaTEepUATbHOM TOUYKH.
Ammuintyna u  (asza  kxonebanuil. Kunemarmueckoe
OIMCaHUeE:

() = Asin( wt +¢, ).

v (H=x.

al(f)=(v. ), = —o’x(f) = a. + a'x=0,
IJI€ X - CMEILICHHE U3 PABHOBECHSI.

I[I/IHaMI/I‘-IeCKOG OIMHUCAaHHUC:

ma

ma




. OTO 3HAYHT, YTO

F
X
—kx.
DHepreTudyeckoe  omucaHue  (3aKOH  COXpaHEHHS
MEXaHUYECKON IHEPTUN):
-u 7 . 3
mut ke omu kA
2 Z 2 2
CBs3b aAMILTUTY IbI Kosie0aHuit CMEUIeHUs

MaTepUaIbHOW TOYKHU C aMIUIUTyJaMu KoyieOaHUH eé

CKOPOCTHU M YCKOPECHHS:

U =04, =04

1.5.2 [Teprona 1 yacToTa KOJICOAHMIA:
2z 1
® v
[lepuon MaJIbIX CBOOOIHBIX Kose0aHuit
MaTeMaTUYeCKOro MasiTHUKA:
1
T =25 1=
g
[leppuon  cBOOOMHBIX  KOJIEOAHWUW  TPYKUHHOTO
MasiTHUKA!
m
T ¥ 2]-[ I
1.5.3 Brinyxnennsie koneOanus. Pesonanc. Pe3onanchas




KpHBas

1.5.4

Honep CYHBIC W  TOPOJAOJIBHBIC  BOJIHEI.

pacnpoCTpaHCHUS U JJIMHA BOJIHBI:

HNuTtepdepentiusa u qudpakius BOJIH

CkopocTh

1.5.5

3ByK. CKOpOCTb 3ByKa

MOJIEKYJISAPHA A ©®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHA S ®U3UKA

2.1.1

Mogenu cTpoeHus ra3oB, >KHUAKOCTEW W TBEPABIX TEIl.

HYCTB TCPpMOAUMHAMHNYCCKAA CUCTEMA (TCJIO) COCTOMT H3

N oapHaKOBEIX MOJICKYJL. Torma KoIm4YecTBO BEIISCTBA




rac

— 4Kciio ABOrajipo, m — Macca CUCTeMBbI (Tena),

7
— MOJISIpHAs Macca BEIIeCTBa

2.1.2 TermnoBoe IBM)KEHUE aTOMOB M MOJIEKYJT BELIECTBA

2.1.3 B3anMoelicTBUE YacTHI] BEIIECTBA

2.14 Huddysusa. bpoyHOBCKOE BUKEHHE

2.1.5 Mogens naeansHOTO Ta3a B MKT

2.1.6 CBsi3p MEXIy MAaBJIEHUEM M CpeIHEHd KUHETHYECKOM

BHGPFHGﬁ MNOCTYHNATCJIbHOI'O  TCIUIOBOTO  IBUKCHUSA

MOJIEKYJl HAEaIbHOTO Ta3a (OCHOBHOE YpaBHEHHE




p L mgt=2n my’ 2 i
=i == = -E
30 3 2 3

rae m0 — Macca OJTHON MOJIEKYJIbI,

- KOHLIEHTPALU MOJIEKYJI

2.1.7 AoOcomrotHas Temriepatypa: T =t +273K
2.1.8 CBsi3p TeMmmeparypbl raza CO CpelHEd KHHETHYECKOM
SHEpPrueil MOCTYMaTeNbHOTO TEMJIOBOTO ABMXKEHHUS €ro
MOJIEKYII:
— (mg®] 3
& .=|—|==kT
moce-e=]. By >
2.1.9 VYpasuenue p = nkT
2.1.10 Mogenp uaeanbHOro raza B TepMOJIMHAMUKE:




| VpagHerHe Merreeesa — Kianeipona
| BelpaskeHHe [T BHYTpe HHelt SHepIHH

VpaereHlle Menjgeneera — KianeiipoHa (IpHMeHIIM]

3AIMICH);

=Pl = =N =B

K K

BripaskeHIle 1A BHYTPeHHeIl 3HepTII 01HOAaTo]

raza ([IpHMeHIIMEBIe (hOPMEI 3aIIICH):

L’=%vRT 0 iﬂRT

3
ve, T'=—pV
21 vt =3P

2.1.11

3aKkoH I[aJ'IBTOHa JI JaBJICHUS CMCCHU PA3pPCIKCHHBIX

ra3osB:

S

MHOTO I




2.1.12

W3omporieccsl B pa3pekeHHOM ra3e C IMOCTOSIHHBIM
yuciaoM Mojekydl N (C HOCTOSHHBIM KOJIMYECTBOM
BEIIIECTBA V):

uzorepma (T = const): pV = const,

uzoxopa (V = const):

T
p
con:t
, n3zobapa (p = const):
T
vV

const

I'paduyeckoe mpeacTaBneHue u3onpoueccoB Ha pV-, pT-
u VT- qnarpammax.

OO0ObeIMHEHHBINA Ta30BbIH 3aK0H:




pV

const

JJIA TIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

2.1.13 Hacpliiennsle 1 HeHachllleHHbIE napbl. KauecTBeHHas
3aBUCHUMOCTh IUIOTHOCTH U JaBJEHMSI HACHIIIEHHOI'O
napa OT TeMIepaTypbl, UX HE3aBUCUMOCTh OT 00BEMa
HACBILIEHHOIO Mapa

2.1.14 Brnaxnocts Bo3myxa.

OTtHOcuTENNbHAS BIAKHOCTD:

HacChIIapa

)

mapa

(7




HachImnapa

(7

mapa

(1)

2.1.15 N3menenune  arperaTHbIX  COCTOSHMM  BEILECTBA:
UCIIapeHre U KOHJICHCAIs, KHTICHHE KUAKOCTU

2.1.16 N3Menenue  arperaTHbIX  COCTOSIHUM  BENIECTBA:
IUIABJIEHUE U KPUCTAUIN3ALNS

2.1.17 [TpeoOpaszoBanue 3Hepruu B (ha30BBIX Mepexo1ax

2.2 TEPMOJNHAMUKA

2.2.1 TennoBoe paBHOBECHE U TEMIIEpaTypa

2.2.2 BuyTpenuss aneprus

2.2.3 Temnonepenaya kak croco0 HM3MEHEHHUs BHYTPEHHEH
sHeprun 0e3 cosepuieHuss paborel. KoHBekius,
TEIUIONPOBOAHOCTD, U3JIyUCHUE

224 KonuuecTBo TEmnoThI.

VYV neabHas TEINIOEMKOCTD BEIIECTBA C:




cmAT
2.2.5 VY nenpHas TeruioTa napoodbpazoBanus L: O = Lm.
VY nenpHas TeruioTa miaBiaeHus A: Q = Am.
VY aenbHas TETUIOTa CropaHus TorwmBa q: Q = gm
2.2.6 DnemMeHTapHas paboTa B TEPMOJIMHAMUKE:
A
pAV
Brruucnenune pabotel mo rpaduky mporecca Ha pV-
JuarpamMmme
2.2.7 IlepBblii 3aKOH TEPMOAMHAMUKH:

AU

12




u

N

12

Anma0ara:




(U

R

AU

12

2.2.8 Btopoit 3akoH  TepmomuHamukd.  HeoOpatumebie
MPOIIECCHI

2.2.9 [Tpunimne! aeicTBus TermnoBbix mamuH. KITI:

]-'I s A31'I:I}DCI'[ = QH’-BI‘F _|QICJ'[| = 1 i |ng_|1:|
2.2.10 MakcumanbHoe 3Hadenue KII. [{ukn Kapho:

'T B Tx‘?‘-"'i I_xﬂr:

PMax M = Migapee = ““"}T 2 T

2.2.11 VYpaBHeHHeE TEIIOBOTO OanaHca:




OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE ITIOJIE

3.1.1

OnekTpu3anus Ted U e€ MPOSBICHUS. DIIEKTPUUECKHUI
3apsi. JBa  Buma  3apsga. DneMeHTapHBIH
ANEKTPUUECKUN 3apsi. 3akoH COXpaHEHUS

QJICKTPHUYCCKOI'O 3apsaa

B3aumoneiictBue 3apsanoB. Toueunsie 3apsiabl. 3aKOH
Kynona:
B OJHOPO/JIHOM BEIIIECTBE C IUAICKTPUICCKOM

MPOHUTTACMOCTBIO

1 _|‘3'1|' 4

.F o .Iﬁ.' |{.?1| |-'q1 £= |
= 4meg, r




3.13 Onekrpuueckoe nose. Ero aelictBue Ha 31eKTpUYECKUe
3apsasl
3.14 Hanpsi€HHOCTB 3JIEKTPUUYECKOTO MOJIS:

MIPOOHBIN

ITone ToueuHnoro 3apsia:




OOHOPOAHOC TI0JIC:

const.

KapTune! 1uHUN Hanps>KEHHOCTH ATUX TTOJIEH

IloTeHnIMaIEHOCTH OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHocTh MOTCHIUAJIOB U HAIIPSAKCHUC!

q(¢




[TorenumanbHas SHEPIUst 3apsna B

QJICKTPOCTATUYCCKOM I10JIC:

w

q9

AW

IToTenmman SJICKTPOCTATUYCCKOI'O I10JIA:




CBs3b HaprI)KéHHOCTI/I IoJIs1 U pa3HOCTU MMOTCHIUAIOB

JUTsL OMHOPOJHOTO 3eKkTpocTarnyeckoro noist: U = Ed

[IpuHIUI Cynepno3uuu JIEKTPUIECKUX MTOJIEH:

E
E
1
+
E
2
+




ITpoBOAHMKY B 3JIEKTPOCTATHUECKOM IIOJIE.

YcnoBue paBHOBECHS 3apsA0B: BHYTPH IIPOBOJHUKA

0
, BHYTPU U Ha MOBEPXHOCTH MPOBOJHUKA @ = const

Jusnexktpuku B AIIEKTPOCTATUYECKOM noJe.

]_II/IBJ'IGKT];)I/ILIGCKB,H IMPOHUIACMOCTDb BCIICCTBA €

Konaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA!




DIeKTPOEMKOCTh TNIOCKOTO KOHICHCATOpA!

&€

eC

3.1.10 ITapamienpsHOE COEIMHEHHE KOHIEHCATOPOB:




napami




IlocnenoBateabHOE COCAUHEHUE KOHACHCATOPOB:




I0CI




3.1.11

DHeprus 3apsyKEHHOTO KOHJEHCATOpa:

qU

cu




2C
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3AKOHBLI ITIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

[
At

Ar—l)

IlocTostaHEII TOK: I = const

Jnst mocrosiHHOTO TOKA q = It

3.2.2

VY cnoBus CymecTBOBaHUS IEKTPUIECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3.23

3akoH OMa U1t yyacTKa LIETH:




324 DJIEKTpUUYECKOE COIIPOTHBIICHUE. 3aBUCUMOCTh
COTMIPOTHBIICHHSI OJHOPOJHOTO TIPOBOJAHHUKA OT €Tro
JUIMHBl WM CEYEHHs. YJEIbHOE CONPOTUBIICHUE
BEIIIECTBA.
R
p
S
[
3.2.5 Uctounuku Toka. 3J/]C uCTOUHMKA TOKA:

CTOPOHHUXCHUIT




BHyTpeHHee conpoTUBIIEHNE NCTOYHHUKA TOKA

3.2.6
3akoH Oma i MOJHOM (3aMKHYTOM) 3JIEKTPHUYECKOM
uemu: E = IR + Ir, oTkyna
1
Rr
E
E.¥
"= R
3.2.7 [TapannensHOE COeTMHEHNUE TPOBOTHUKOB:

[=11+12+..,Ul=U2=..,

napaut




[TocnenoBarenbHOE COeTMHEHNE TIPOBOJHUKOB:
U=Ul+02+.,11=12=_,,




T10C]I

+
R
2
_l’_
3.2.8 Pa6ota snektpuueckoro Toka: A = [Ut.
3akoH J[>xoyns — Jlenia:
Q
1
2
Rt

Ha pesucrope

R

@)




3.29

MonTHOCTh SJICKTPHUYCCKOT'O TOKA:

TerutoBast MOIITHOCTb, BBIAEISEMAs HA PE3UCTOPE:
2
25 U -
P=I'R=—=]J1]
R

MoniHocTh HCTOYHHKA TOKA:

3.2.10

CBOOOJHBIE HOCHUTENM JJIEKTPUYECKUX 3apsiioB B
IIPOBOJHUKAX. MexXaHu3Mbl IIPOBOJUMOCTU TBEPABIX
METAJJIOB, PAacTBOPOB M PAaCIUIABOB  DJIEKTPOIMUTOB,

ra3oB. [lonynpoBoanuku. [1onynpoBoHUKOBBIN 1HOA




3.3 MAT'HUTHOE ITIOJIE
3.3.1 MexaHH4ecKoe B3aUMOJIENCTBHE MarduToB.
MaruutHoe mone. BeKTOop MarHUTHOM WHIYKIMH.
[IpuHIUI Cyneprno3uiu MarHUTHBIX MOJICH:
B
B
1
_l’_
B
2
+
JIvHMM MHOYKIMU MarHutHOro mnosis. Kaprtuna nuHUA
MHAYKUMA ~ MAarHATHOTO  MOJsL  TOJIOCOBOTO M
MTOAKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
332 OnbiT Opcrena. MarHutHoe 10JI€ TPOBOJHUKA C

TOKOM. KapTI/IHa JIMHUH HHAYKIOUNU MArfvuTHOI'O I10JISA

JJIMHHOI0  MpAMOro mpoBOJHMKA HW  3aMKHYTOI'O




KOJIBLICBOI'O IMMPOBOAHHKA, KATYIIKH C TOKOM

333 Cuna Amriepa, e€ HampaBJICHUE U BEJIMYNHA!

F

A

IBlsina

, TJIe 0. — YTOJI MEX/y HalpaBJICHUEM MTPOBOIHNKA U

BEKTOPOM

B

334 Cuna Jlopenna, e€ HanpaB/IeHUE U BEINYHMHA:

Jlop

"lgllvBsina
i€ 0. — YToJl MEX]ly BEKTOpaMu




IIBI/I)KCHI/IC 3ap5[)KeHH01>i YacTullbl B OJHOPOJHOM
MAarouTHOM IIOJIC

34 SJIEKTPOMATHUTHAS MHAYKI A
34.1 [ToTok BekTOpa MarHUTHOM MHIYKIIMH:
()
B
S
BScosa
342 SBnenne  sieKTpoMarHuTHOM — mHAyKmuu.  JDJ1C
WHIYKIAH
343 3aKOH 3JIEKTpOMarHuTHON nHAYKIMU Dapaes:
AD
Ef e — —(I];
At Ar—i0
344

!

:;- i I,.-’
===/

L

A \CI / /

O/IC vHAYKIMH B IPSIMOM MPOBOJHHUKE JUTHHOM |,

ABKYIIEMCA CO CKOPOCTBIO




)

B OJHOPOJAHOM MArivuTHOM IIOJIC B:

E

Blvcosa

, TJIe 0. — yTOJI MeX/1y BeKTOpoM B 1 Hopmalibio

K IIJIOCKOCTH, B KOTOPOH JIEKAT BEKTOPBI




; €CITH

TO

E

Blv
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IIpaBuino Jlenma

3.4.6

NHIyKTUBHOCTB:

L

, umm @ =L1.
Camounnaykuus. /C caMOMHIYKIUU:

AT
B =~ | ==Lr
Aty o '

3.4.7

3H€pFI/I$I MAariuMTHOTI'O I1OJIA KaTyHIKU C TOKOM:

LI




3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHUA U BOJIHBI

3.5.1

Konebarenbubiii KOHTYD. CBoOoHbBIC
SJICKTPOMArHuTHBIC KoJIeOaHus B nacajibHOM

KOJIe0aTeIbHOM KOHTYpE:
jrg[ t)=q__ st +q,)
1| . |
| (1) =g, = oo cos( @t +@, ) =1 cos(et +¢

®opmyna Tomcona:

T

2

LC

, OTKyJ1a

2w




LC

CBs3b AMIUINTY bl 3apsaa KOHACHCATOpa C
aMHHHTYHOﬁ CHJIbI TOKa npu CBO6OI[HI>IX
SJICKTPOMAIrHUTHBIX KOJIEOAHHSIX B nacajlbHOM

KoJIe0aTeIbHOM KOHTYPE:

_ Tmax
D™
o
3.5.2 3aKOH  COXpaHEHMsI  HSHEpPrud B HJICATBHOM

K0J1Ie0aTeIbHOM KOHTYpE:

353 BeiHyX/1€HHBIE 3JIEKTPOMAarHUTHBIE Kosie0aHusl.
Pe3zonanc
3.54 Ilepemennbin  TOK. IIpomsBoacrBo, mnepemada U

oTpedIeHUE 3IEKTPUUECKON IHEPTHU

cuv? 1rr ou? 1L
+ = IR — =X = const.
2 2 2 2

3.5.5 CBoiicTBa  DJIGKTPOMAarHWTHBIX  BOJH.  B3anmuHas




Opu€HTauusA BCKTOPOB B BHCKTpOMaFHHTHOﬁ BOJIHE B

BaKyyMe:

E
U

B
U

3.5.6 [Ilkana  »nekTpoMarHuTHBIX  BOJH. [IpuMeHeHHe
AJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
3.6.1 ITpsimonuHeiiHoe pacnpocTpaHEeHHUE cBeTa B
oaHOpoHOM cpene. Todeunslid uicTouHMK. JIyd cBeTa
3.6.2 3aKOHBI OTPAKEHUSI CBETA.
o
alp
b T
3.6.3 [TocTpoenue n300pakeHi B TUIOCKOM 3€pKajie




3.6.4

3aKOHbI IPEJIOMIICHHS CBETA.

IIpenomienue ceera:

sinp.

AOGCOJIIOTHBIN MMOKa3aTelb MPETOMIICHHS:

abc

OTHOCUTENBHEIN IOKA3aTeNh IMPCIOMIICHUA:




OTH




My

ny

Xon 1y4den B Ipu3Me.

-'L"'i =WV, i':l'_}.: = .”:}.:

COOTHOIIIEHHE YaCTOT M COOTHOIICHHUE IJIMH BOJIH TIpH
nepexoae MOHOXpPOMATHUYCCKOr'0 CBETa 4EPE3 IpaHUIly

pas3aciia AByX ONTHYCCKUX CPC:

3.6.5

<M 1y

uup

[TonHOE BHYTpEeHHEE OTpakeHHE.

IIpenenbHbIii yroi MOJHOTO BHYTPEHHETO OTPAKEHUS:

Sino.

p

OTH




3.6.6

Cobuparorniyie U pacCeHBArOIINe JIUH3bL. TOHKAs TUH3A.
@DOKyCHOE pPACCTOSIHHE W ONTHYECKas CHJIa TOHKOM

JIMH3BI:

D




3.6.7

®opmyJia TOHKOHN JTMH3BI:

VBenanueHue, JaBaeMoe TUH30M:




00

d T~

dNY

F\ h

f

o

B ciydae pacceuBaroniei JIMH3bL:

3.6.8







00

Xoxa myda, IPOIIEAIIEr0 JIMH3Y IOJA IMPOU3BOJIBHBIM
yIiIoOM K €€ IJaBHOM ontuyeckod ocu. Iloctpoenue
M300paXeHU TOUKU U OTpe3Ka MpsIMON B COOHUPAIOIINX

" paCCCUBAIOIHNX JIMH3aX U UX CUCTEMAxX

3.6.9

dotoanmapar kak ontuuyeckuid mnpubop. ['naz kak

OIITUYCCKasA CUCTEMA

3.6.

Wnrtepdepeniuss  cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMyMOB M MHHHMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JABYX CHH(Aa3HBIX

KOI'CpCHTHBIX HCTOYHHUKOB!

.
MAKCIIMYMET — A=2m—, m=0,+£1,+2,43,.

e

A
MITHIIMYMET — A={2m+1 ]:_. m=0 1112 4

-

3.6.11

Hudpaxus ceeta. Judpakuuonnas pemeérka. Y cioBue
H8.6HIOIL€‘HI/I$I TJIaBHBIX MAaKCUMYMOB IIPpHU HOPMAJIbHOM
MaaCHU MOHOXPOMATHUYIECCKOTO CBETA C }IJIPIHOI;'I BOJIHBI

A Ha peméTKy ¢ nepuojom d:

dsing




3.6.12

Hucnepcus ceera

KBAHTOBAA ®U3UKA

4.1

KOPITY CKVYJISIPHO-BOJITHOBOU Y AJIN3M

4.1.1

I'mnoteza M. Ilnanka o kBantax. @opmyina [lnanka: E
=hv

®otoHbl. DHeprus (poToHa:

he




pc

HNmnynbe ¢poToHa:

i

hv




4.1.3 ®ororpdexr. Ombitet  A.I.  CroneroBa. 3aKOHBI
dororddekra
4.1.4 VYpaBuenue DiiHmreitHa 11 Gotodddexra:

(dortoHa

ABBIXOMA
+

KHUHmax

rae ,

(orona




A
BbIXOJa
hv
Kp
Kp

he

he




eU

KUHmax

my

max

3amn

4.1.5 JlaBneHue cBera.
JlaBneHue cBeTa Ha TMOJHOCTBIO  OTPaXKaroUIyrO
MOBEPXHOCTh M HA TOJHOCTBHIO  IMOTJIOMIAIOITLYIO
MOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [InanerapHas MoJieIb aTOMa
422 [Toctynarer bopa. U3nyuenue u noriomenne GoToHOB




MpU TIEPEX0Jie aroMa C OJHOTO YPOBHS SHEPTHH Ha

JIPYTOM:

hv =_'Ei=

FEIF

E =B

-u |
“mn

423

JInHevyaTpie CIEKTPBI.

CnexkTp ypoBHEN dHEPruu aToMa BOAOPOA:

_13,63B
oo SR L

ne

4.3

OU3NKA ATOMHOI'O AIPA

4.3.1

Hyxnonnas moxens sigpa I'eitzenOepra — lBaneHko.

3apsin sapa. MaccoBoe uucio sapa. M3oTomsl

432

PaI[I/IoaKTI/IBHOCTB .

Anbda-pacnan:
A e e

bera-pacnan.

DneKTpOHHBIN B-pacman:

A Axr 0 e
EX_}Z-F"I + _iE_'\-’F

[To3utpouusIii B-pacnan:
A Avr 0z
X2 0Y + jE+ v,

'amma-uznydenue

433

3aKOH paJIMOaKTUBHOTO pacIaja:

NG




HYCTB m — Macca paauOaKTUBHOI'O BCIICCTBA. Torna

m(t)

—t
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SAnepHble peakuuu. JleneHne U CUHTE3 s1Iep




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI TSI YYEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



