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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3uKe HaA YpPOBHE CpeaHero oOmero ooOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJOKEHUN W TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS
OCHOBHOW 00pa3oBarenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
TaKKe ¢ y4€ToMm QenepaibHOi paboueil mporpamMmbl BoctiuTanus W KoHmenmmu
npenoaaBanus yaeoHoro mpeamera «Pu3nuka» B 00pa30BaTEIbHBIX OPraHU3AIHIX
Poccuiickoii ~ @enepanuu,  peaqu3yOIIMX  OCHOBHBIE  00Opa30BaTelIbHBIC
IPOrPAMMBI.

[Iporpamma no ¢usuke onpenensieT 00s13aTeNbLHOE MPEIMETHOE COACPIKAHNUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMeTa ¢ y4ETOM MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKH y4eOHOTO TPOIecca, BO3PACTHBIX OCOOCHHOCTEH OOydYarOIIMXCA.
IIporpamMma mno ¢u3uke Aa€T NpeACTaBIEHUE O MLENAX, COACpPKaHUH, OOIIeH
CTpareruu OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOyYalOlIUXCS CpeACTBaMU
yueOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yuenne xypca ¢usukum yrayOJEHHOTO YPOBHS TO3BOJISIET PEAH30BATh
3aauu MpopeCCUOHAIIBHON OpUEHTAIIMH, HAMIPABJICHO HAa CO3JaHUE YCIOBUM IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH Ka)IbIM
00yJaromuMcs, KOTOpbIe HEOOXOIUMBI [Jii TMPOJOJDKCHHS O00pa3oBaHUS B
OopraHu3alusXx MNpo(ecCHOHANBbHOTO O00pa30BaHUA M0 Pa3JIMYHBIM  (PU3KKO-
TEXHUYECKUM U WHKEHEPHBIM CITECIIUATBLHOCTSIM.

B nporpamme mo ¢u3MKe ONpeAeNsroTCs IIaHUPYEeMble Pe3yIbTaThl
OCBOCHHMS Kypca (PU3MKU Ha YPOBHE CPEJHEro 00I1ero o0pa3oBaHusi: JIUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaIMeTHble (Ha  yrnyOnéHHoMm  ypoBHe). HayuHo-
METOJIOJIOTUYECKON OCHOBOW JJisi pa3padOTKu TpeOOBaHM K JMYHOCTHBIM,
METAnpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaronIuXcsi, OCBOMBIIIHX
nporpaMmy 1o (QU3MKE HAa YPOBHE CpeAHEero oO0miero oOpa3oBaHus Ha
yIiyOJIE€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o gpu3uKe BKIIOYAET:

IUTAHUPYEMBbIE pe3yJbTaThl OCBOCHHUS Kypca (GU3MKH Ha yriayOnéHHOM
YPOBHE, B TOM UYHKCJI€ MPEAMETHBIE PE3YJIbTATHI 10 roj1aM 00y4EHHS;

cozepxkanue yueoHoro npeamera «duzuka» mo rogam o0ydeHus.

[IporpaMma 1o ¢Qu3uke HMeeT NPUMEPHBIA XapakTep U MOXKET OBITh
UCTIOJIb30BaHa YUUTENSIMHU (PU3UKH JIJIS1 COCTABJICHHS CBOMX PAO0YHNX MPOrpamMM.

[IporpamMma o ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIMATHBY YUUTENEH U
MPEIOCTaBISET BO3MOXHOCTH [UJISl peau3allii  Pa3IUYHBIX METOJIUYECKHX
MOJIXO/IOB K TMpernojiaBaHuio (U3MKU Ha YriayOJIEHHOM YPOBHE MpH YCIOBUU
coxpaHeHus1 00s13aTeIbHOM YacTH Collep KaHus Kypca.

®du3nka Kak Hayka O HauOoisiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyHas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY



3HaHUi 00 okpysxaroriemM mupe. [IIkonpHbIN Kypc GU3HKK — CUCTEMOOOpa3yOIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (pU3MYecKre 3aKOHbBI
JexaT B OCHOBE IIPOIIECCOB U SIBJICHHM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbusznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTUBHOE
npUMeHeHne (U3NYECKUX 3HAHUM ONpeNeNuio Xapakrep M OypHOE pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPaAHCIOPTa, OCBOCHUS
KOCMOCa, MOJIYYeHHs] HOBBIX MaTepUajioB C 3aJaHHBIMU CBoiicTBamMu. M3yueHue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTHHBI MUpa oOydaromierocs, B (GOpMHUpOBaHHE YMEHHUI MPUMEHSATh HAyYHBIN
METO/] TO3HAHUS MTPH BBIITOJIHEHUU UMH YUEOHBIX UCCIICOBAHUM.

B ocHOBY Kypca ¢pu3nku Ha ypoBHE CpeIHEro 00IIero o0pa3oBaHus MOJI0KEH
PAI UAEH, KOTOPbIE MOXKHO paccMaTpUBaTh KaK MPUHIIUIIBI €T0 TOCTPOESHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUH C HEW KypC SBISETCS JIOTMYECKHU
3aBepUIEHHBIM, OH COACPKHUT MaTepHal U3 BCEX pa3/ieioB (PU3HUKH, BKIIOYAET KaK
BOIPOCHI KJJACCUYECKOM, TaK 1 COBPEMEHHOMN (hU3HUKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuayn Kypca (puuku
o0beMHEH BOKpPYr (¢u3Mueckux Teopuil. Benymmm B Kypce sBIseTcs
(dopMupoBaHUE TPEICTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTE€pPHH, BEIIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeANoiaraeT HCIOJIb30BaHUE
T'YMAHUTAPHOTO MOTEHIMaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUS
¢u3nku Cc pa3BuTMEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U SKOJOTHUYECKUMHU MPOOIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢busuku yriyOoaEHHOTO ypOBHS
MPEANOJIaracT 3HaKOMCTBO C IIMPOKHUM KPYTOM TEXHUYECKHX M TEXHOJIOTMYECKHUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM M 3akOHOB. IIpum aTOM paccmarpuBarorcs Ha
YpPOBHE OOIIMX MPEACTABICHU M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonozuzayuu peansyercs IOCPEACTBOM BBEICHUS DIIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTMH, a Takke O0O0CYKIEHUs
po6JieM palOHAIBHOTO MPUPOIOTIONB30BAHMS U HKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coJiepkaHusi MporpaMmsbl 10 (GU3HUKE JOHKHO OBITh MOCTPOCHO HA
MPUHIIMIIAX CUCTEMHO-IEATEILHOCTHOTO moaxoaa. Jis gpusuku peamuzamus 3THX
NPUHIIMIIOB 0a3UpyeTCsl Ha UCMOIb30BAHUM CAMOCTOATENBHOIO SKCIIEPUMEHTA KaK
MOCTOSTHHO JielcTByoero ¢akropa ydeOHoro mporecca. s yrmyOGiaéHHoro
YPOBHS — 3TO CHCTEMa CaMOCTOSITEJIBHOIO YYEHHYECKOTO 3SKCIEPHUMEHTA,
BKJIFOYAIOUIETO (DpOHTAJIbHbIE YYEHHUECKHE OIBITHI P H3YYEHUH HOBOI'O
MaTtepuaia, jadbopaTopHbie paboThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanu3auuud (U3MUECKOro MpakTUKyma. B mepBom ciyuae
OPAKTUKYM MpoBoAMUTCs 100 B KoHue 10 m 11 kmaccos, 1MbO mocie nepBoro u



BTOPOTO TIONYTOAUN B KaXJIOM M3 O3THUX KiaccoB. Brtopoit cmocod — 310
UHTErpauus padoT NpaKTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboT, KOTOpbIE
MPOBOJATCS B Mpoliecce u3yueHus paszzaena (temsl). Ilpu stom mox pabotamu
IPAKTUKyMa OHMMAETCS] CaMOCTOSITENIbHOE MCCIIEI0BAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOT0 BIIa O€3 MOLIaroBOil HHCTPYKIIHH.

B mporpamme mo ¢usuke cucteMa YYEHHUYECKOro HKCIEPUMEHTa,
1a00paTOpHBIX paboOT M MpaKTUKyMa MpeJCTaBieHa €IWHBIM TiepeuHeM. Bribop
TEMATUKU JIA STUX BUJOB YYCHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBIISAETCS
y4acTHUKaMU 00pa30BaTeIbHOr0 Mpolecca UCXOAS U3 OCOOCHHOCTEH MOypOYHOTro
IUTAHUPOBAHUSI W OCHaleHus KaOuHera ¢usuku. [Ipm stom obecneymBaeTcs
OBJIaJICHHE OOYyYaOIIUMHUCS YMEHUSMU TMPOBOAUTH TMPsIMbIE W KOCBEHHbBIE
WU3MEPEHMsI, UCCIIEeIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIWYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonpimoe BHUMaHWE yAENAETCS PEIMICHWUI0 PACUETHBIX W KAYECTBEHHBIX
3anau. [Ipu saToM JuIst pacyETHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/layé C SBHO
3a/IaHHOM M HESIBHO 33JlaHHOW (hPM3MUYECKOM MOJIENbI0, TTO3BOJISIIOUINE MPUMEHSTD
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjeiia Kypca, Tak U
UHTETPHUPYS MPUMEHEHNE 3HAHUN U3 Pa3HBIX pa3aenoB. J[1s kauecTBEHHBIX 3a7ad
MPUOPUTETOM SBIISIFOTCS 3aJaHUsI Ha OOBSICHEHUE/TIPEJACKA3aHUE MPOTEKAHUS
bu3nUecKuX SBJICHUN U MPOIECCOB B OKPYXKAIOLIEH KU3HH, TpeOyrolue BhIOOpa
Gu3nYIECKO MOAETH /ISl CUTYalluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY O0O€CIeYeHHI0 Y4eOHOro mporecca Kypc (GU3MKH YriyOaEéHHOTO
YPOBHS Ha YPOBHE CpPeIHEro 00I1ero o0pa3oBaHus JOJKEH U3y4aThCsl B YCIOBHIX
npeaMeTHoro kabwHera. B kabuHeTe (GU3WMKM JOHKHO OBITh HEOOXOIUMOE
nabopaTopHoe 00O0pyJAOBaHUE I BBIMOJHEHHS YKa3aHHBIX B MporpamMme Mo
(u3KMKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaKXXe IEMOHCTPAIMOHHOE 000pYI0BaHHE.

JleMOHCTpallMoHHOEe  000pyZoBaHHE (OpMHUpPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECMEYMBAET IOCTAaHOBKY
NEPEYNCIICHHBIX B TporpaMmMe 10 (U3HKE KIIOYEBBIX JEMOHCTpAIUi s
UCCIICIOBAHMSI ~ M3yYaeMbIX SIBICHMA ©  TPOIECCOB, OMIMPHYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 000pynOBaHHE JI YYEHUYECKHX MPAKTHUYECKUX padboT
dopMupyeTcsi B BHJIEC TEMaTHYECKUX KOMILUIEKTOB M OOecredrBaeTCsl B pacuére
OJTHOTO KOMIUJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4ecKHe KOMIUICKTHI
nabopaTopHOro O00OpPYAOBAaHUSA JOJDKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LEJISIMU U3y4YeHHS] PU3UKHU B 00111EM 00pA30BAHUM SIBIISIIOTCSA:



(¢opMupoBaHHe HHTEpeca M CTPEMJICHUS OOy4arouMxcsi K HayyHOMY
W3YUYECHHUIO TPUPOJbI, PA3BUTUE UX HMHTEIUIEKTyalbHbIX W  TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE NPEACTABICHUA O HAYYHOM METOJE IMO3HAHMS U (POPMHUPOBAHUE
UCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSIM;

dbopMHpoOBaHKE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YeHHs] OCHOB
CTpOEHHUS MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopmMupoBaHrUe YMEHUN OOBSACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

(GopMupoBaHHE NPEACTABICHUNH O POIM (PUMKK AN Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE npeICTaBICHUN 0 BO3MOXHBIX  cdepax Oynyien
npoeCCUOHANILHONU  JIESITEIbHOCTH, CBSI3aHHBIX C (DU3UKOM, MOJATOTOBKA K
JanbHeNIeMy 00y4eHHUIO B 3TOM HalPABJICHHH.

JlocTikeHne 3TUX Lened 00ecreynBaeTCsl pelieHueM CIeIyIoMX 3a1ad B
npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

IpUOOpPETEeHNE CUCTEMbI 3HAHUN 00 OOIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpHsX,  BKJIIOYAas  MEXaHUKY,  MOJEKYJISIpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIE€MEHTHI aCTPO(YU3HKY;

dbopMHUpOBaHUE YMEHHUM MIPUMEHSATh TEOPETUUECKUE 3HAHUSA I O0BSICHEHUS
bu3ryuecKux SIBICHUN B MPUPOJE W JUISl NPUHITHS NPAKTUYECKUX DEIICHUN B
MMOBCEHEBHOM JKH3HHU;

OCBOECHHME CIIOCOOOB PEIICHHsS pa3IM4yHbIX 3aJad C $BHO 3aJlaHHOMU
¢usnyeckoil Monenblo, 3a/1ay, MOJpa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3/IaHue
dbu3nueckoil MOJENH, aJeKBaTHOW YCJIOBUSIM 3a/ladyd, B TOM YHCIE 3ajJlay
UHKEHEPHOT'O XapaKTepa;

NOHUMaHUE (U3HYECKMX OCHOB M MPUHILMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPELY;

OBJIAJICHAE METOJaMU CAMOCTOSTEIBHOIO IUIAHUPOBAHMS W IPOBEACHUS
bu3MUecCKUX HSKCIEPUMEHTOB, aHalIM3a W HMHTEpIpeTanuu UH(opmaiuu,
onpeeneHus: JOCTOBEPHOCTH MOITYYEHHOTO pPe3yJIbTaTa;

CO3JaHUE YCJOBUH IJsl pa3BUTUS YMEHUN NPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITENBHOCTH;

pa3BUTHE MHTEpeca K chepaM npodheccCuoHATBHOM ACSTENbHOCTH, CBI3aHHON
¢ GU3HKOIA.

B cootBerctBun ¢ tpedoBaHusiMu PI'OC COO yrinyOnéHHbIA YpPOBEHB
u3ydeHus: ydyeOHoro mnpeamera «®Pu3uka» Ha YpPOBHE CpEAHEro OOLIEro
oOpa3zoBaHusi BbIOMpaeTcs OOYYaIOIIMMHUCS, [UIAHUPYIOMIMMHU TPOJIOJDKEHNE
00pa3oBaHusI MO CMENUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.



Ha uzyuenue usuku (yrayOn€HHBIN ypOBEHb) HA YPOBHE CPEHETO OOIIETO
ob6pazoBanus orBoauTcs 340 yacoB: B 10 kmacce — 170 gacoB (5 yacoB B HEIENIO),
B 11 ximacce — 170 yacoB (5 4acoB B HEACIIO).

[Ipennaraempiii B mnporpamme 1o (U3MKE TMEpPEUCHb JIa0OPaTOPHBIX U
MPAKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeeHUusT J1a0OpPaTOpPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.

COILEPKAHUE OBYUEHUA
10 KVIACC

Paznen 1. Hayynblid MeTO MO3HAHUS NPUPOABI.

®duszuka — pyHIaMeHTalbHas HayKa o npupojie. Hay4yHslii MeTo mo3HaHUS U
METO/Ibl UCCIIEIOBaHUS (PU3NYECKUX SIBICHUH.

DKCHepUMEHT M Teopusl B Mpoliecce Mo3HaHus npuponbl. Habmonenue u
SKCIIEPUMEHT B (pH3HKe.

Croco6bl u3MepeHus: (U3MYECKUX BEJIUYMH (aHAJIOTOBBIE W IU(POBHIE
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocTy  u3MepeHuit  Qu3nyeckux BeduMuuH  (aOCONOTHAas U
OTHOCHUTEIIbHASA).

MonenupoBanue (HU3MUECKUX SBICHUI M MPOLECCOB (MaTepHalibHas TOYKa,
abCONIOTHO TBEPAOE TENO, HACaNbHAs KHUAKOCTb, WACATBHBIM ra3, TOYEUYHBIN
3apsan). ['unoreza. ®u3znyeckuii 3aKoH, TPaHUIBI €ro NpUMeHUMOoCcTU. Dusndeckas
TEOpHs.

Pons m Mecro ¢usuku B (HOpMHUPOBAHHH COBPEMEHHOW HAay4YHOW KapTHHBI
MUpa, B IPAKTUYECKON 1€ATEIbHOCTH JIFOIEH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKMUKyMm.

N3MepeHne cunbl TOKa M HAOPSDKEHUS B LENH TIOCTOSIHHOTO TOKa IIPU
MOMOILHY aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3nakoMcTBO ¢ nudpoBoii maboparopueit mo ¢usuke. [Ipumepsl u3mepenus
(¢u3nYeCcKuX BETUUYMH IIPHU MOMOIIY KOMIIBIOTEPHBIX JaTUUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABukKeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimas u oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BexkTop MarepuanbHOW TOYKH, €r0 MPOEKIMU HAa OCH CHUCTEMBI
KoopauHar. Tpaekropus.



[Tepemelienue, CKOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTh) M
YCKOPEHHUE MaTepUajbHOW TOYKHM, UX MPOCKUMH HAa OCH CUCTEMbI KOOPJHHAT.
CiioxeHune nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEPHOE U pABHOYCKOPEHHOE MPSIMOIMHENHOE JBUKEHHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUAIbHOM TOUYKU OT BPEMEHHU U HX
rpaduKu.

CBoOonHOe maneHue. YCKOpeHHe CBOOOJHOro mnajeHus. [[BukeHue Tena,
OpOILIEHHOTO0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH M
YCKOPEHUSI MaTEpUaIbHON TOUKU OT BPEMEHHU U UX TpaPUKH.

KpuBonuuennoe  nBukeHue. [IBMKEHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH. YTJOBas M JIMHEWHas ckopocTh. [lepuon u wactora oOpaieHus.
[lenTpocTpeMuTenbHOe (HOPMAIbHOE), KacaTelbHOE (TAHM€HUUAIBLHOE) U IMOJHOE
YCKOPEHUE MAaTEPUATIbHON TOUKHU.

TexHHuuecKrue yCTPOMCTBA M TEXHOJIOTMYECKUE IPOLECCHL: CHUIOMETP,
JNBIJKCHUE CHApsANIOB, LIEMHbIE, MIeCTEepEHYATbIE U PpPEMEHHBIE NEepeaayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopaenb cucTteMbl OTCUYETA, WILTIOCTpAUsl KUHEMATHUYECKUX XapaKTEPUCTHK
JBHKCHUSL.

CriocoObl ucciae10BaHusl IBHXKCHHM.

NnnrocTpanus npeneiabHoro nepexoia i i3MepeHne MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOTO TOJ yIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

HamnpaBnenue ckopocTy pH IBHXKEHHUH 110 OKPY>KHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuEe TyTeH, TPACKTOPUH, CKOPOCTEH NBUKEHUS OJHOTO U TOTO K€
T€Ja B PA3HBIX CUCTEMAX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmMuUKym.

N3yyeHue HEpaBHOMEPHOTO JBMXKEHHS C LENbIO ONPEIETICHUs] MTHOBEHHON
CKOPOCTH.

N3Mmepenue yckopeHus Nnpu NpSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHUHU
110 HAKJIOHHOM TIJIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH MYTH OT BpPEMEHU MPU PABHOYCKOPEHHOM
JBIKCHUU.

WN3mepenne  yckopeHuss ~ CBOOOJHOro  majeHuss  (PEKOMEHIOBAHO
UCIIOJIb30BaHue ITU(PPOBOM 1aOOpPATOPUN).

WN3yuenune paBwkeHUs Tena, OpOIIEHHOro Topu3oHTaidbHO. [IpoBepka
TUIOTE3bl O MPSAMOM MPONOPUUMOHAIBHOW 3aBUCUMOCTH MEXAY JAalbHOCTBIO
MOJIETAa U HAYAJIbHOM CKOPOCTBIO TENA.



N3ydenne IOBWKEHUSA Tela II0 OKPYXKHOCTHM C IIOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja oOpalieHusi KOHMYECKOro MasTHHKA
OT €T0 ITapaMeTPOB.

Tema 2. /lunamuka.

Ilepbiii 3akoH Hprorona. MHepumanbHble cucteMbl OTCuéTa. [IpwHIMIT
oTHocutTenbHOCTH ["anmunes. HenHnepuuanbHbie cucTeMbl OTcuéra (OmpesesieHue,
IPUMEPHI).

Macca Tena. Cuia. [IpuHuun cyneprio3uiuy CuJl.

Bropoii 3akoH HeroToHa 1151 MarepuaibHONU TOYKH.

Tpernii 3akoH HproTOHA 1151 MaTepUanbHbBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUA. OKBHUBAJIEHTHOCTh TI'PABUTAMOHHON H
WHEPTHON MacCCBI.

Cuna TspKecTH. 3aBHCHUMOCTH YCKOPEHHsI CBOOOJHOTO MaJE€HUS OT BBICOTHI
HaJl TOBEPXHOCTHIO TUIAHETHI M OT Treorpaduueckoil mUpoThl. [IBrKeHue
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocmMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Tema, aBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenns. Cyxoe Tpenue. Cuiia TpEeHHsSI CKOJBKEHHS W CUJIa TPEHUS
nokosi. Koaddunment tpenus. Cuiia CONpOTHUBICHUS TPU JBWKEHUU Tejla B
XKUJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JBUKEHHS.

Jasnenune. ['mapocratnueckoe nasinenne. Cuna Apxumena.

TexHu4yeckue yCTPOMCTBA M TEXHOJIOTMYECKHE NPOLECCHI: IOAIMITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBukeHUs TNl B MHEPLUUAIBHBIX M HEMHEPIHUATbHBIX CHCTEMAaX
OTCYETA.

[IpyuHIMIT OTHOCUTEIBLHOCTH.

Kauenne nByx OWIMHAPOB WM LIAPOB PA3HOM MACChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCYETA.

CpaBHeHHE  PaBHOJCHCTBYIOLIEM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BENCHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B NHEPLHUAIIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHMKAIOIIKUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mepeHne macc o B3aMMOIECHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U NaJCHUU.

[lenTpoOexKHBIE MEXaHU3MBI.

CpaBHeHUE CHII TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

W3mepenne paBHOJAEHCTBYIOIIEH CUJI NIPU JABMKEHUM OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.



[IpoBepka TUMOTE3bl O HE3aBHUCUMOCTH BpPEMEHHU [BWXKEHHUS Opycka Io
HAKJIOHHOU IJTIOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €r0 MAcCCHlI.

HccnenoBanne 3aBUCMMOCTH CHII YIIPYTOCTH, BO3HMKAIOUIUMX B NPYKUHE U
pe3rHOBOM 00pa3Ile, OT ux AedopMariui.

N3ydenune NBUKEHUSA CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenue xoddduiimenta TpeHUs MO BEIMYMHE YIIOBOTO Ko3(duimeHTa
3aBucuMocTH F.p(N).

HccnenoBanue ABMXKEHUSI OpycKa MO HAKJIOHHOW IJIOCKOCTH C MEPEMEHHBIM
KO3 PHUITMEHTOM TPEHUSI.

N3ydenune nBUXKEHUS Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTtymarenbHOe W BpalllaTeIbHOE JBHKEHHUE
TBEpIOro Tena. MOMEHT CHibl OTHOCUTEIBHO OCH BpauieHud. Ilnedo cuel.
CrnoxxeHue cuil, IPUIOKEHHBIX K TBEPAOMY Teiry. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeENA.

VYcroitunBoe, HeyCcTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHu4yeckrue yCTpOWCTBA W TEXHOJOTHYECKHE IPOLECCHI: KPOHIUTEWH,
CTPOUTEIBHBIN KPaH, pEIIETYAThIE KOHCTPYKLIHMH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bune! paBHOBecHs.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomut, npaKmuKym.

HUccnenoBanue ycinoBHil paBHOBECUS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpaLCHUS.

KoHcTpynpoBaHHue KPOHIITEWMHOB U PACYET CHII YIIPYTOCTH.

N3ydenune ycToOMUnBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIIAIb ONOPBI.

Tema 4. 3axonvt coxpaneHusn 6 MexaHuke.

Nmnynec maTeprualibHON TOYKH, CUCTEMBI MAaTEPUAJIBbHBIX TOUYEK. L{eHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOUEK. Teopema o IBMKEHUU LIEHTPa Macc.

MMIysibC CHITBI M UBMEHEHHUE UMITYJIbCA TEJNA.

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT umIlyiabca MarepuaibHOM Touku. I[lpencraBiieHne O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGora cunpl Ha MaJloM M Ha KOHEYHOM InepemelneHuu. [ 'paduueckoe
npeacTaBiIeHUe PaOOTHI CHIIBI.

MOoOIHOCTh CUJIBI.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU MATEPUATIBHOU TOUKMU.



[loreHunanbHple ¥ HENOTEHLMAJIbHbIE CUibl. lloTeHIManbHas >Heprus.
[ToTennmanbHas 3Heprust ynpyro nepopmupoBaHHOM NpyskuHbl. [loTeHUMambHas
JHEprus Tena B OJHOPOJHOM TIpaBUTALMOHHOM moJje. lloTreHuumaneHas sHeprus
Teda B TPABUTALIMOHHOM I0JI€ OJTHOPOJHOTO IIapa (BHyTpH U BHe miapa). Bropas
KOCMMYECKast CKOPOCTb. TpeThbsi KOCMUUYECKast CKOPOCTb.

CBsizb pabOThl HEMOTEHIMAJIBHBIX CHWJI C HM3MEHEHHEM MEXaHWYEeCKON
SHEPIUU CUCTEMBI T€Jl. 3AKOH COXPaHEHUSI MEXaHUYECKOM YSHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenue bepHyIUd [ WICAUIBHOM KUJIKOCTHM KaK CIIEICTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKON IHEPTHH.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: JBHKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIM MHUCTONET, THUPOCKON, (QUIypHOE KaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE nBMXEHNE.

HN3mepenne MOIHOCTH CUJIBL.

W3meHeHue 3Hepruu Tena npu COBEPIIEHUH PadOTHI.

B3auMHble mnpeBpanieHUs KMHETHUYECKOW W ITOTEHIMAJIbHOW SHEPTHM MHpPHU
JNENCTBUU HA TEJIO CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Mpu CBOOOHOM MaJCHUMU.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeul, npaKmuKym.

N3mepenne nmnyiibca Tenna no TOpMO3HOMY ITyTH.

W3mepenue cuibl TIrM, CKOPOCTH MOJENIU 3JIEKTPOMOOMIIE M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanue coxpaHeHHs UMITYJIbCA IIPU yIPYTOM B3aUMOJEHCTBUH.

N3mepeHne KHHETHYECKON YHEPTHUM TEJIA I10 TOPMO3HOMY Iy TH.

CpaBHeHHE U3MEHEHMSI MOTEHIIMAIbHOW YHEPTUH MPY>KUHBI ¢ pabOTOMN CHUIIbI
TPEHUS.

Omnpenenenre pabOThl CUJIBI TPEHUS MPU ABUKEHUU Tejla MO HAKIOHHON
IIJIOCKOCTH.

Pa3znen 3. MousiekyasipHas pu3uKa U TEPMOJAUHAMMKA.

Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUYUECKOU Meopull.

OCHOBHBIE TOJOXKEHUS MOJIEKYJIsIpHO-KuHeTnyeckon Tteopun (MKT), ux
onbiTHOe oOocHoBanue. Juddysus. bpoyHOBCkoe JIBHXKEHHE. XapakTep
JIBWKECHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenn CTpOEHHs TIa3oB,
KHUAKOCTEH U TBEPIBIX T U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX
mozened. Macca u  pasmepsl Mojekyn (aromoB). KommuecTBo BelecTsa.
[ToctrostHHass ABorajipo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ usmepenus. lllkana
temrneparyp Llenbcus.

Mopenps uaeanbHOro ra3a B MOJIEKYJSIPHO-KUHETUYECKON TEOPUU: YaCTHULIbI
rasa JIBU>KYTCsl XaOTHYECKH M HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

l'azoBeie 3akonbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomOTHAs
temrneparypa (mkana temneparyp KenbBuna). 3akon lansToHa. M3ompoieccsl B
UJCaIbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe
IPEICTAaBIEHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3b  MEXIy [JaBJICHHEM W  CpPEJAHEM  KUHETUYECKON  SHepruei
IOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HMJIE€AJIBHOTIO ra3a (OCHOBHOE
YPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOTO T'a3a).

CBs13b a0CONIOTHOM TeMnepaTypbl TEPMOJIMHAMUYECKOU CUCTEMBI CO CpeHEN
KMHETUYECKOW dHEPrUel MOCTYyNaTEIbHOIO TEIUIOBOTO IBUKEHUS €€ YaCTHIL.

TexHn4eckne YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapoMeTp, MoJly4YeHHe HaHOMATEPHAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTHI] BEIECTBA.

Monens OpOyHOBCKOTO ABUKEHUS.

Buneopoinuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBHKEHUSI.

Juddy3us xuakocTei.

Mogaens onbita LlTepHa.

[IputsxeHne MOIEKYII.

Mopenu KpuCTaIINYECKUX PEETOK.

Habmtonenue u ucciaenoBaHue U30MpoIeccoB.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanne Tmpolecca YCTaHOBIEHHMS TEIUIOBOIO PABHOBECUS IPH
TEMI000MEHE MEXKTY TOPSUYEH U XOJIOAHOU BOJOM.

N3yueHne H30TEpMHUUYECKOrO0 mpouecca (PEeKOMEHJIOBAHO WCIIOIb30BaHUE
1 poBoit TabopaTopun).

N3ydenune n30XopHOro mpoiecca.

N3yuyenue nzob6apHoOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHMUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUMIHUX YCIOBUW ISt
TEPMOJAMHAMHYECKON CUCTEMBI. BHElIHNE 1 BHyTpeHHHE napaMeTpshl. [lapamerpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHHME 3HAYCHHsI BEJIWYUH, ONMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauamo TepmoamHaMuku. (CaMONpPOHW3BOJIbHAS — PEIAKCALIMS
TEPMOANHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens wuaeanpHOro ra3a B TEPMOJWHAMUKE — CHCTEMAa YpPaBHEHMIL:
ypaBHeHHe MenpaeneeBa—KiianeiipoHa u BBIpaXEHUE UIsI BHYTPEHHEH JHEPTHM.



VYci0Bus IPUMEHUMOCTH 3TOW MOJEINIHM: HU3Kasi KOHUEHTPAalUs YacTHULl, BBICOKHE
TEeMIIEpaTypbl. BeipaxkeHue 1uisi BHYTPEHHEW dHEPTUU OJHOATOMHOTO MIEaJIbHOIO
rasa.

KBazucratnueckne u HECTATUYECKUE MTPOLIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMUKe. Boraucienne paboTsl 1o rpadguky
npoiiecca Ha pV-auarpamme.

Temnonepemaya  kak  crnoco®  WM3MEHEHHMS  BHYTPEHHEH  DHEPruu
TEPMOJMHAMHUYECKON  cUCTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOHOCTD, U3TyUYCHUE.

KomnuectBo Temmorel. TemnoéMmkocTs Tenna. YaenpHas H - MOJSPHAS
TETUIOEMKOCTH BEWIECTBA. YpaBHEeHUE Maliepa. YenbHas TEIUIOTa CropaHus
TorimBa. Pacuér KomuuecTBa TEIUIOTHI mpu Temionepenade. I[lonstue 06
aauabaTHOM IpoIlecce.

[lepBbiii 3ak0oH TepMOAMHAMUKU. BHyTpeHHsst dHeprus. KommuecTBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTpPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBL.

Bropori 3akOH TEpMOJMHAMHUKH JUISI PABHOBECHBIX IIPOLIECCOB: 4Yepe3
3aJJaHHOE€ PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHCTEMBI MPOXOAUT
eIMHCTBEHHAs aanabara. AGCOMOTHAS TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMUKH JJII  HEPAaBHOBECHBIX  MPOLIECCOB:
HEBO3MOKHO TIepeiaTh TEIUIOTY OT 00Jiee XOJIOAHOTO Tela K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumocTs NpUpOIHBIX MPOIECCOB.

[Ipunnune! nevictBus TertoBbix MamuH. KII/I.

Makcumansnoe 3Hauenue KII. [ukn Kapno.

DKOJIOTUYECKHUE ACTIEKTHI MCIIOJIb30BAHUS TEIUIOBBIX ABUrartenei. TeruoBoe
3arpsi3HEHUE OKPYKAIOIIECH CPebI.

TexHn4eckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: XOJIOIWIbHUK,
KOHJUITMOHED, NHU3CIbHBIA W KapOIOpPAaTOPHBIA ABUTATENN, TapoBas TypOWHA,
IIOJIyYEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALUA «TEIUIOBBIX» OTXOJOB C
UCIOJIb30BAaHUEM TEIJIOBOTO HAcOCa, YTHIIM3alMs OMOOPTraHUYECKOTO TOIIIMBA JIJIs
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenune Temneparypsl pu aanadbaTtudeckoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHEeHUE YIETbHBIX TEINIOEMKOCTEN BEIIECTB.

CnocoObl U3BMEHEHUs BHYTPEHHEN SHEPTUU.

UccnenoBanue annabaTHOTO TIpoIiecca.

KomrbrorepHabie MOAEIN TEIUIOBBIX JIBUTATEIECH.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

N3mepenue yaenpHOU TENI0EMKOCTH.

HccnenoBanue mponecca OCTHIBAHUS BEIIECTBA.



HccnenoBanune aguabaTHOTO IIpoIiecca.

N3yyeHne B3aMMOCBSI3M SHEPTUHM MEXMOJIEKYJISIPHOTO B3aUMOICUCTBUS U
TEMIIEPATYPhl KUTICHUS KUIKOCTEH.

Tema 3. Aepecamnvie cocmoanus eeuwyecmea. Pazosvie nepexoowvl.

[TapoobOpa3oBanne u KoHAcHcanuus. McnapeHue wu KumeHwe. VY IelbHas
TeIJI0Ta mapooOpa3oBaHUsI.

Hacpiliennple W HeHachIleHHbIE mapbl. KauecTBeHHass 3aBHUCHUMOCTD
MJIOTHOCTH M JAaBJEHUS HACBIIICHHOTO Iapa OT TEMIIEPATypPhl, UX HE3aBUCUMOCTD
0T 00BhEMa HACKHIIMIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATyPhl KATICHUS OT JABICHUS
B KUJIKOCTH.

Brnaxxaocth Bo3myxa. AOGCOMIOTHAS 1 OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONHMS CBOMCTB
kpuctauioB. [lmaBneHne W Kpuctaiudzanus. YellbHasg TEIUIOTA IUIABJICHUS.
CyO6mmmartusi.

Jledbopmanmu TBEpOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarui.

TemnoBoe pacmiupeHue XKUIKOCTEH U TBEPABIX TeN, 00bEMHOE U JIMHEHHOE
pacuupeHue. AHrapMOHU3M TEIJIOBBIX KOJIEOAHUI YacTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[Ipeo6pazoBanme 3HEprun B ha30BBIX MEpexo/aax.

YpaBHeHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTspkeHHE. Kod(phuIMEHT MOBEPXHOCTHOTO HATSXKEHHS.
Kanunnspusie sanenus. JlaBiaenue noa UCKPUBIEHHONW MOBEPXHOCTHIO KUJKOCTH.
®opwmyna Jlannaca.

TexHuueckre yCTpOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHI:  KUJKHE
KPUCTAJIJIbI, COBPEMEHHBIE MaTepUaJIbI.

Jemoncmpayuu.

TeruioBoe pacmmpeHue.

CBoiiCTBA HACBHIILICHHBIX NTAPOB.

Kunenue. Kunenue npu noHMKEHHOM JaBJICHUHU.

N3mepenure cuiibl TOBEPXHOCTHOTO HATSXKEHHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMMU.

CmauuBaHue.

Kanunnsapusie siBeHUS.

Mojenu HEeHbIOTOHOBCKOM JKUJIKOCTH.

CnocoObl U3MEpEeHUs BIaYKHOCTHU.

Uccnenosanue HarpeBaHus U MIABJICHUSI KPUCTAIUIMYECKOTO BEILIECTBA.

Bunsr nedopmarimii.

Habmronenue mansix nedopmarmii.

Yuenuueckuii 3kcnepumenm, nadopamopusvie padbomaol, nPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEM.



H3mepenue yebHOM TEIIOTHI IUIABIICHUS JIbJA.

N3ydeHune CBOMCTB HACHIIEHHBIX MTAPOB.

N3mepeHne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
IIOMELICHNUH.

N3mepenne ko3¢ duimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3smepenne monyns FOnra.

UccnegoBanue 3aBUCMMOCTH  Jeopmanuu  pe3suHOBOro obOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znes 4. JiaekTpoanHamMuKa.

Tema 1. dnekmpuueckoe none.

DJneKTpu3auus Tean U €€ MPOSBICHMS. JJEKTpUuYecKui 3apsa. /IBa Buaa
JNEKTPUYECKUX 3apsAnoB. [IpOBOOHWKH, MAMDJIEKTPUKH U MOJYIPOBOIHUKH.
DJIEMEHTAPHBIN JJNEKTPUYECKUN 3apsifl. 3aKOH COXPAHEHUs DSIIEKTPUYECKOrO
3apsiza.

B3aumoneiictBue 3apsiaoB. Toueunsle 3apsanbl. 3akoH KynoHa.

DnekTpuueckoe nose. Ero neiicteue Ha 3JIEKTPUUECKUAE 3apSbl.

Hamnpsixénnocts  snextpuueckoro mnons. [IpoOubiii  3apsan.  Jlunuum
HaIPsHKEHHOCTH DJIEKTPUYECKOTO MMOJsA. OHOPOIHOE IIEKTPUIECKOE MOJIE.

[ToTeHIMaNBbHOCTL BJIEKTPOCTATUYECKOIO IMOJA. Pa3HOCTH MOTEHIMATIOB M
HarnpsbkeHue. [loTeHiuanbHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToreHuman snexkrpocratndeckoro noist. CBs3b HANPSHKEHHOCTH MOJIA U PA3HOCTH
NOTEHIMAIOB JUISl AJIEKTPOCTATUYECKOro TMojis (KaKk OJHOPOJHOrO, TaK U
HEOJHOPOHOTO).

[IpuHIMN Cynepno3uuy dIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsiia. Ilone paBHOMepHO 3apspkeHHOUM cdepbl. Ilome
PaBHOMEPHO 3apsKeHHOro mo o0béMy miapa. Ilosme paBHOMEpPHO 3apsiKEHHOU
OECKOHEYHOM TIUIOCKOCTU. KapTuHbBl JIMHUN HanpsHKEHHOCTHM H3THX TOJEH U
DKBUINOTECHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOJHUKH B 2IEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JupnexTpuKku B AIEKTPOCTATUYECKOM ToJIe. Jusnexktpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.

Konnencarop. OnekTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IUIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coenrHeHnEe KOHAeHcaTOpoB. [locietoBaTeibHOE COETMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCATOPA.

JIBrKEeHME 3apsSy)KEHHOW YaCTULIBI B OJJHOPOIHOM 3JIEKTPUUECKOM IIOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: DIEKTPOCKOII,
ANEKTPOMETP, DJIEKTPOCTATHUYECKasl 3allliTa, 3a3€MJICHHE D3JIEKTPONpHOOpOB,
KOHJIeHCaTopkl, reHeparop Ban ne I'paada.

Jemoncmpayuu.



Y CTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUUECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUUECKOE TOJIE JIBYX 3aPSKEHHBIX TIACTHH.

Mognens anekTpoctaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOJHUKH B 3IEKTPUUYECKOM MOJIE.

DIIEKTpOCTaTUYECKAsl 3aLIUTA.

YCTpOUCTBO U IEMCTBUE KOHAEHCATOPA IIOCTOSHHOW U IEPEMEHHOM EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
MJIACTUH, PACCTOSHUS MEXIY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUUECKOTO MO 3apsHKEHHOTO KOHJIeH caTopa.

3apsiiKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

OueHka cuil B3aUMOACHCTBUSA 3aPSKEHHBIX TEJ.

HaGnronenue npeBpaiieHust JHEPTUH 3apsSHKEHHOTO KOHJEHCATOPA B SHEPTHIO
V3JIy4YCHUS CBETOANO/A.

N3ydenune npoTekaHus TOKa B LENH, COAEpKaIIEH KOHIEHCATOP.

Pacnpenenenne pPa3HOCTH MTOTEHIUAJIOB (HanmpsKEeHUs ) npu
MOCJIETOBATEILHOM CO€IMHEHNU KOHIEHCATOPOB.

HccnenoBanue paspsiaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toxka. [TocTosSIHHBIN TOK.

VYcioBusi CymecTBOBaHUSI MOCTOSHHOTO AJIEKTPUYECKOro ToKa. MCTOUHMKM
toka. Hampspxenue U u DJIC &

3akoH Oma i yyacTKa Lemu.

DIIEKTPUUECKOE COIIPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOAHOTO TMPOBOJHMKA OT €r0 JUIMHBI M IUIOMIAJAN IOMNEPEYHOTO CEYECHUS.
VY 1e51bHOE CONTPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MapalieIbHOE, CMEIIAHHOE COEIUHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBnéHHbBIX dnekTpudeckux 1eneit. [Ipasmmna Kupxroda.

Pabota snexrpuyeckoro Toka. 3akon [[xoyns—JIenna.

MOUIHOCTh 3JEKTPUYECKOTO TOKa. TemioBas MOIIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTUBJICHHWE HUCTOYHMKA TOKa. 3akoH Oma aiid
MOJTHON  (3aMKHYTOM) 92JICKTPUYECKOW I1enyd. MOIIHOCTh MCTOYHHUKA TOKa.
KopoTtkoe 3aMbikanue.

KonaeHncartop B enu noCTOSSHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHE IIPOLIECCHI: aMIIEPMETD,
BOJIbTMETP, PEOCTAT, CUETUUK IIEKTPUUECKOU SHEPTHUU.

Hemoncmpayuu.

N3MepeHne cuitbl TOKa U HAPSHKEHUSL.



HccnenoBanue 3aBUCUMOCTH CWIIBI TOKA OT HANpPsDKEHHs I PE3UCTOpa,
JIaMITbl HAKaJIMBAaHUS U CBETOAMO/A.

3aBUCUMOCTbh COIPOTHUBIICHUS] LUIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOLIAAH MOMEPEYHOr0 CEUYEHU U MaTepuaa.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT CONPOTUBJIEHUS ITPU NOCTOSHHOM
HaIPSKEHUH.

[Ipsimoe uzmepenne J/1C. KopoTkoe 3ambIkaHuE raibBaHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTHUBIICHHUS.

Crnioco0sI coenrHeHust UCTOYHUKOB Toka, DJIC Gatapeit.

HccnenoBanue pa3sHOCTH MOTEHLUMAJIOB MEXAY IOJKOCAMU HMCTOYHHMKA TOKA
OT CWJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnegoBanue CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COpoTUBIIEHHS IPOBOJIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HAIPSDKEHUS JUISL  JIAMIIbI
HaKaJIMBaHUS.

VYBenuuenue npejena u3MepeHus: aMmiepmeTpa (BoJIbTMETPA).

Nsmepenne O3/1C 1 BHYTPEHHETO COITPOTUBIIEHNSI HCTOYHHUKA TOKA.

UccnenoBanue 3aBucuMoctd J/IC raibBaHUYECKOTO 3JIEMEHTAa OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHHH.

HccnegoBanue pa3HOCTH MOTEHUMAIOB MEXKAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CHJIbI TOKA B LIETIH.

HccnenoBanue 3aBUCHUMOCTH MOJE€3HONW MOIIHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku ¢ pazuunvix cpeoax.

DOnekTpuyeckas MOPOBOJUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTbH COINPOTHUBIICHHS METAJJIOB OT
TemriepaTypbl. CBEpXIPOBOJAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas 151 pUMeCHast IPOBOJANMOCTh
noJIynpoBOAHUKOB. CBoiicTBa p—n-nepexojia. [TonmynpoBogHUKOBBIE TPUOOPBHI.

DIJIEKTPUYECKUM TOK B 3JIEKTPOJHUTAX. DJIEKTPOJUTHUYECKAS JUCCOLIMALIHS.
DnekTponus. 3akoHsl Dapajes s AIEKTPOIN3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIH M HECAMOCTOATEIIbHBIN
paspsia. PaznuyHbie TUITBI caMOCTOSATEIBHOTO pa3psiaa. Monnus. [1nazma.

TexHuuecKkrue yCTpONCTBA M MPAKTHUYECKOE NPUMEHEHHE: Ta30pa3psiHbIe
JaMIIbl, JJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: AHUOM,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, papUHUPOBAHUE MEMH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAsE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTH CONPOTHUBJIEHUS METAIUIOB OT TEMIIEPATYPHI.



[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHsbI anekTposn3a Papajes.

HckpoBoU paspsa ¥ MPOBOAUMOCTE BO3yXa.

CpaBHeHME MPOBOJAMMOCTH METAJUIOB U MOIYITPOBOIHUKOB.

OHOCTOPOHHSISI TPOBOAUMOCTD JUO/A.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaAKMUKyM.

HabGntonenue snekrponusa.

N3mepenue 3apsiia OJHOBAJIEHTHOI'O HOHA.

HccnegoBanue  3aBUCMMOCTH  COINPOTHUBIICHHS ~ TEPMOPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU TUOLA.

Du3HYecKUuil NPAKTUKYM.

CnocoObl u3mMepeHus: pU3NUeCKuX BEIUYUH C MCIOJIB30BAaHUEM AHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUNKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIC TTOTPEITHOCTA U3MEPEHUM (DU3NYECKUX BEITHYUH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeieHME  KOCBEHHBIX  HM3MEPEHHUM, MCCIEAOBAHUM  3aBUCHMOCTEU
¢u3nyecKkux BEIMYWH, NPOBEpPKa MPEAJOKEHHBIX THUMOTE3 (BBIOOp U3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazaeiiax «YUYEHUYECKUM  SKCIEPUMEHT,
JabopaTopHbIe pabOTHI, TPAKTUKYM).

MexknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayoméHHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCA C YYETOM COJACPKATEIIbHBIX MEKIIPEIMETHBIX CBSI3€HM C Kypcamu
MaTEeMaTUKH, OMOJIOTHH, XUMUHU, Teorpapuu U TEXHOJIOTHH.

Mescnpeomemmnole nonamus, C6A3AHHbIE C UZYUECHUEM MEMO008 HAYYHO20
no3HaHuA: SBICHWE, HAy4YHbIA (PakT, rumoresa, pusmyeckas BEIUYMHA, 3aKOH,
TEOpUsl, HAONIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHHUE, MOJAEIb, H3MEpPEHHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIbHBIE TPUOOPHI, I poBast 1adbopaTopusi.

Mamemamuka: pelieHHEe CUCTEMbl ypaBHeHUW. JluHelHas QyHKIHS,
napabosna, runepoosna, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue (QpyHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTops! 1 MX MPOEKIIMU HA OCU KOOPJIMHAT, CII0KEHHUE BEKTOPOB.

Buonozua: MmexaHnueckoe ABKCHHE B KUBOM mpupoje, nuddy3us, ocMoc,
TEMJI000MEH JKHUBBIX OPTaHM3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAloUIeH Cpesbl,
yTHIM3anusi OMOOPraHMYECKOro TOIUIMBA ISl  BBIPAOOTKH  «TEIJIOBO» U
AJIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHUE U KAMWIISIPHBIC SIBIICHUS B PUPOJIC,
AJIEKTPUUYECKUE SBJIICHUS B )KUBOU MPUPOJIE.

Xumuna: NTUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOECHUE ATOMOB M MOJIEKYJI,
MOJIb BEILIECTBA, MOJSpHAs Macca, IOJIYyYEHHE HAaHOMAaTepUalioB, TEIUIOBBIC
CBOMCTBA TBEPJBIX TEJ, KUJIKOCTEH M Ta30B, KUJIKHE KPUCTAIIIbI, dJIEKTPUUECKUE



CBOWCTBA METAJUIOB, SJIEKTPOJIUTUYECKAS TUCCOLIMAIMS, TaJbBAHUKA, JIIEKTPOHHAS
MUKPOCKOTIUSI.

TI'eocpagpua: BnaxHocTb BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
Y4€T CYXOrO0 U IKHUJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKIHUH
(KpOHIUTENH, peméTyaTble KOHCTPYKLMHU), HUCHOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrue), JBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObITOBOM XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUN
NOJIyYEHHUs] COBPEMEHHBIX MAaTepHaJoB, B TOM YHCJIE€ HAHOMATEepUajoB, U
HAaHOTEXHOJOIHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOIPHOOpOB,
ra3opa3psAHbIC JaMIIbl, TOJIYIPOBOIHUKOBBIEC TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Pa3znen 4. JinekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMogencTBrEe TOCTOSHHBIX MAarHMTOB W MPOBOJAHUKOB C  TOKOM.
MaruutHoe mone. Bektop MarHuTHOW uWHAYKUMH. IIpuHIMO Cynepno3uuuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOU MHIYKIIUU.

MarnutHoe 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJAHUKA, KATYIIKUA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amnepa, e€ HarpaBJIeHHE U MOJYJIb.

Cuina Jlopenua, €€ HanpaBJI€HUE U MOYJb. JIBUYKEHHE 3apsSyKEHHON YaCTHUIIBI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenia.

MarnautHoe nose B Bemectse. DeppoMarHeTuky, rnapa- U IMaMarHeTUKH.

TexHnueckne yCTPOMCTBA M TEXHOJIOTHMYECKUE ITPOLECCHl: NPUMEHEHHUE

MTOCTOSTHHBIX MAarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETD,
AJIEKTpOABUTATENb SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YaCTHIL.
Jemoncmpayuu.

Kaptuna nuHMM  MHOYKOMM ~ MAarHUTHOTO  IOJSA  MOJIOCOBOTO M
0JIKOBOOOPA3HOT'O MOCTOSIHHBIX MarHUTOB.

KapTtuna nuHuii MarHUTHOM MHAYKIUU OIS JUIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuiel JIopeH11a Ha HOHBI JJIEKTPOJIUTA.

HaGnronenue ABm>xeHMs Mydyka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHLIMIT JNEUCTBUSA DIIEKTPOU3MEPUTEIIBHOIO npudopa
MAarHUTOAIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomuot, npaKmuKym.

HccnenoBanne MarHuTHOTO MOJISL TIOCTOSIHHBIX MAarHUTOB.



UccnenoBanue cBOMCTB heppOMarHeTHKOB.

Hccnenoanue neiCTBUSI NOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

N3mepenue cuinbl Amrepa.

N3yuenne 3aBucUMOCTH CHIIBI AMITEpA OT CHJIBI TOKA.

OnpeneneHre MAarHUTHOW MHAYKIIMYA Ha OCHOBE U3MEPEHHUsI CUIIbl AMIIEpa.

Tema 5. Inekmpomaznumnan UHOYKYUA.

SIBneHne 3JEKTPOMArHUTHOM MHAYKUHMHM. [IOTOK BeKTOpa MAarHUTHOM
uaaykuun. OJIC uHAyKIMU. 3aKOH BJIEKTPOMAarHuTHOM uHAykuuu Dapajnes.
Buxpesoe snekrpudeckoe none. Toku Pyxo.

OJC uMHAYKUMH B OPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJie.

IIpaBuno Jlenua.

NunyktuBHocTh. Karymnika WHAYKTUBHOCTH B IIENM MOCTOSHHOIO TOKAa.
SABnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHu4yeckre yCTpPOMCTBA W TEXHOJOTHMYECKUE MPOIECChl: HHAYKIMOHHAS
Neyb, COJICHOU/, 3allIUTa OT JIEKTPU3ALMNU TEJ MPU ABUKECHUU B MATHUTHOM T10JIE
3emuu.

Jemoncmpayuu.

Habnronenue siBieHus 2JIEKTPOMArHUTHON UHTYKIIUH.

Uccnenoanne 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH W3MEHEHHMS
MarHUTHOT'O MOTOKA.

[IpaBuio Jlenua.

[Tanenne marauTa B allOMUHUEBOM (MEIHON) TpyOe.

SBneHue caMOMHAYKITUH.

Hccnenosanune 3apucumoctd J/JC caMOMHAYKIMHA OT CKOPOCTH W3MEHEHHMS
CHUJIBI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHIYKIIHUH.

Onpenenenre UHIYKIIMY BUXPEBOTO MAarHUTHOTO TTOJIS.

UccnenoBanue siBICHUS] CAMOUHTYKIIUH.

COopka MoienH JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3gea 5. Kosie0anus v BOJIHEBI.

Tema 1. Mexanuueckue xonebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOAHUS.

I'apmonnyeckue kosebanus. KnHemaTuueckoe M JHMHAMHYECKOE OIMCaHUE.
DHepPreTuuecKoe ONMMCcCaHHe (3aKOH COXPAHEHUsS MEXaHWYECKOW sHepruu). BoiBoa
JTUHAMUYECKOTO ONMUCAHUsI TAPMOHMYECKUX KOJIeOaHUM U3 MX SHEPreTUYECKOro U
KMHEMATUYECKOTO OTTUCAHUS.



Ammutyna u ¢asza konebaHuil. CBA3b aMIUMTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYHMHBI C aMIUTUTYIaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHHUSI.

[lepuog m uactora kosnebanuid. Ilepron manbix CBOOOJHBIX KoOJieOaHUIM
MaTeMaTuyeckoro MasatHuka. llepuoa cBOOOAHBIX KOJIEOAHUN NPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aTyxaromux KojaebaHusx. BeiHykaeHHble konebanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHuss Ha BHJ PE30HAHCHOW KPHUBOW.
ABTOKONIEOaHUS.

TexHu4yeckue yCTpouCTBa U TEXHOJOIMYECKHE IIPOLIECCHI: METPOHOM, Yachl,
Kayelln, My3bIKaJIbHbI€ HHCTPYMEHTHI, ceficmorpad.

Jemoncmpayuu.

3anuch K01e0aTeaIbHOro ABMKECHUSL.

HaOnronenue He3aBUCUMOCTH MEPHOJIa MaJbIX KOJIE€OAHUU Tpy3a HA HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyxarommx KoiedaHuil 1 3aBUCUMOCTH epro/ia CBOOOIHBIX
KOJI€0aHUI OT COMPOTUBIICHUSI.

Hccnenoanne kojiebaHUM Tpy3a Ha MACCHUBHOM TMpYXHHE C LEJbIO
(dbopMupoBaHUs MPEICTaBICHU 00 WeAbHON MOENIN IPYKHHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPHU KoJIeOaHUIX rpy3a Ha MpYy>KUHE.

NccnenoBanue BRIHYKICHHBIX KOJICOAHMIA.

Ha6nronenue pesonanca.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeul, npaKmuKym.

N3mepenne mnepuoga CBOOOJIHBIX KOJIEOAHWH HHUTSHOTO M IPYKUHHOTO
MasiTHUKOB.

N3yuenune 3aK0HOB JIBIXKEHUS TeJla B X0/I¢ KOJeOaHuil Ha yIpyroMm mojiBece.

W3yuyenue ABUKEHUS! HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B IPYKUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYAbI 3aTyXalOIUX KOJIeOaHUH.

UccnenoBanue BRIHYKICHHBIX KOJICOAHHIMA.

Tema 2. InekmpomazcHumnsle KoaeOAHUA.

Konebarenpubiit kKOHTYp. CBOOOJHBIE BJIEKTPOMAarHUTHBIC KoJieOaHUS B
uAeabHOM Koiyie0aTenbHOM KOHType. ®Popmyna Tomcona. CBsI3b aMIUIATYAbI
3apsifia KOHJeHcaTopa ¢ aMIUIMTYAON CHIIbI TOKa B KOJ1e0aTeIbHOM KOHTYpE.

3aK0H COXpaHEHHS YPHEPTUU B UACATHHOM KOJIeOaTeIIbHOM KOHTYDE.

3aTtyxaronme AIEKTPOMArHUTHBIE KOJIeOaHMSI. BrinyxieHHbie
AJIEKTPOMATrHUTHBIE KOJIEOAHUS.

IlepemeHHBIM TOK. MOIIHOCTH MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JecTByIOleEe 3HAUYEHUWE CHUJIBI TOKAa W HANpsSOKEHHs] MpH pa3iuyHOu (dopme
3aBUCHUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHMU.



CunyconanbHbld MEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp M KaTyllka
WHIYKTUBHOCTH B LIENH CUHYCOWJAIBHOTO NEPEMEHHOrO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsikeHUi.

WneansHblii  Tpancpopmarop. IlpomsBoacTtBo, mepenaya W moTpediieHue
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKUE PHUCKU TMpU MPOU3BOACTBE INEKTpodHeprun. KymnpTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHu4yeckre yCTpOWCTBA W TEXHOJOTHYECKHE MPOLECCHI: JJIEKTPUYECKHAN
3BOHOK, T'€HEPATOP MEPEMEHHOTO TOKA, JUHUHU dJIEKTpOIIepeay.

Hemoncmpayuu.

CB0OOOAHBIE ANEKTPOMATrHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJCOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcmorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOAHU.

['eneparop He3aTyXaOMUX IEKTPOMATHUTHBIX KOJICOAHHIA.

Mopenb 3JIeKTpOMarHuTHOTO FeHepaTopa.

BriHyX/1I€HHbIE CUHYCOUIaIbHBIE KOJIEOaHUsI.

Pe3ncrop, kKaTymka MHAYKTUBHOCTH M KOHIEHCATOP B LENH NEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1mOCIIENOBATENIBHOM COEAWHEHUHM PE3UCTOPa, KATYIIKU
VMHIYKTUBHOCTH U KOHJIEHCATOpA.

YcTpoicTBO 1 IPUHLIKI AEUCTBUS TpaHcpopmaTopa.

Mopens TMHUYN NEKTPONEPEAAYH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomuot, npaKmuKym.

N3yuenue Tpancpopmaropa.

HccnenoBanne MEpPEMEHHOTO TOKA 4epe3 IMOCIEA0BATEIbHO COCIWHEHHBIE
KOHJIEHCATOP, KaTyLIKY U PE3UCTOP.

Habmoienue 3neKTpoMarHiTHOTO PE30HAHCA.

HccnenoBanue paboThl HCTOUHUKOB CBETA B IIENH IEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKmMpPOMAZHUNIHbBLE GOIHDL.

MexaHnueckue BOJIHBIL, YCIOBHS HMX pacrpocTpaHeHus. llomepeunsie u
IPONOJBHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCcTpaHEHWs W JUIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HUE, IpeJoMJIeHue, MHTepdepeHIus u
nudpaxiys.

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

[ITymOBOE€ 3arpsiI3HEHUE OKPYKAKOLIEN CPELBI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBHS U3JYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:  OTPa)X€HHE,  IPEJIOMIICHHUE,
noJispu3anus, uHTepdepeHuns u qudpakims.



[IIkana 3JIEKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paaUOCBA3HU U TelIeBUACHU. Panrookanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KArtOIIEil Cpeibl.

TexHUYecKHue YCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, Teneon, CBY-neus,
yJIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacIpoOCTPaHEHUE MOMEPEUHBIX U MPOIOIBHBIX BOJIH.

KoneOmromieecs Tea0 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUM.

HaGnronenue orpakeHus: U NpeaoOMIICHUS] MEXaHUYECKUX BOJIH.

Habnronenue nntepdepeHunn u qudpakiiii MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yabpTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJeOaHH.

HccnenoBanne  CBOMCTB ~ JJIEKTPOMATHUTHBIX  BOJIH: OTPaKEHHUE,
pesioMIICHHUE, TOIspu3als, udpakius, nHTephepeHITsI.

Oo6Hapyxenue nHGPaKPaCHOTO U YIAbTPahUOIETOBOTO U3ITYUCHHM.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3yueHnue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yueHune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aAMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacnpOCTpaHEHUE CBETa B OJHOPOAHON cpene. JIyu cBera.
ToYeUHBIN UCTOYHUK CBETA.

OTtpaxxenne cBera. 3aKOHbI OTpakeHus cBeta. [locTpoeHne n3o0paxkeHui B
wiockoM 3epkane. Cepuueckue 3epkana.

[Ipenomiienne cBeTa. 3aKOHBI IPEIOMIIEHUS cBeTa. AOCONIOTHBIN NTOKa3aTeNb
npenomiieHus. OTHOCUTENBHBIN MTOKAa3aTelb NpesioMieHUs. [I0CTOSHCTBO 4acTOThI
CBETa MW COOTHOUIEHWE /JIMH BOJH NIpPH MEpPEeXojie MOHOXPOMATHYECKOrO CBETa
yepes rpaHully pasjiesia AByX ONTHYECKUX CPE.

Xon nmydeit B mpusme. [ucmepcusi cBera. COXHBIM cocTaB 0el0To CBETA.
[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. lIpenenabHblil yroa MmojaHOro BHYTPEHHETO
OTpaKEHUSI.

CoOuparomie u pacceuBaromiue JauH3bl. Tonkass nuH3a. DokycHoe
paccTosiHMe U OINTWUYecKas CWiIa TOHKOW JMH3bl. 3aBUCUMOCTb (DOKYCHOTO
pPacCTOSIHUSI TOHKOM c(epuyecKod JIMH3BI OT €€ Te€OMETPUU M OTHOCHUTEIBHOIO
MoKa3aresis MPeIoMIICHUS.

@opMyiia TOHKOW JIMH3BL. Y BEJIMYEHHUE, TABAEMOE JIMH30M.



Xon Jy4a, MPOMIEANIErO JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontudyecko ocu. IloctpoeHne wu300pakeHW TOUYKHM W OTpe3ka NpsIMOH B
COOMPAIONTUX U PACCEUBAIOIIUX JIMH3aX U UX CUCTEMAX.

Ontuueckue npubopsl. Pazpemiaronias cnocoOHOCTh. ['71a3 Kak onTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH FEOMETPUIYECKON ONTHUKHU.

BonnoBas ontuka. Wurepdepenmnuss cera. KorepeHTHble HCTOYHUKH.
VYcnoBusi HaOMIOACHUS MAaKCUMYMOB M MHUHHUMYMOB B HWHTEp(EpPEHIIMOHHOM
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

HMudpakuus cBera. JludpakiuoHHas pemérka. YCIOBHE HaOII0ICHHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TAJ€HUM MOHOXPOMATHYECKOrO0 CBeTa Ha
TU(PAKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHu4yeckre yCTpOIICTBA M TEXHOJOTHMYECKHUE MPOLECChl: OYKH, JyMa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIN amnmnapar, MpOCBETIICHUE
ONTUKH, BOJIOKOHHAS ONTUKA, TU(PPAKIIMOHHAS pEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeoMIIeHUs CBETA.

Halntonenue nosHOro BHyTpEHHEro oTpakeHusi. MoJienb CBETOBOIA.

HccnenoBanne xoxa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKONAPAJUIEIBHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue cBOMCTB N300pakeHUH B JTMH3AX.

Mopenu MuKpockomna, TEJIECKOIa.

Habnronenue nuntepdepeHinu crera.

HaGnronenue 11BeTOB TOHKUX IUIEHOK.

HaGnronenue nudpaxium ceera.

Nzyuenune nudpakiinoHHON pEIETKH.

HaGnronenue audpakiimoHHOTO CeKTpa.

Habnronenue aucnepcuu cBera.

Halnronenue nonsipuzanum cBeTa.

[IpumeHeHue MONSIPOUIOB JIJIsI U3YUCHHS] MEXaHUUYECKUX HAIIPSIKEHUN.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

N3Mepenune nokazareiis npeoMJIeHUs CTEKIA.

Uccnenosanne 3aBUCUMOCTH (POKYCHOT'O pPACCTOSIHUSI OT BemlecTBa (Ha
IPUMEPE KUIKUX JIUH3).

N3mepenre PoKyCHOTO pacCTOSIHUS paCCEUBAIONTUX JIUH3.

[Tonyuyenue n300pa>keHus B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3bI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIUH3.

KonctpynpoBanue TerecKONMIeCKUX CUCTEM.



HaGnronenue nudpaximu, tHTEpPEPEHIINH U TOISPU3AIUN CBETA.

N3ydenne moyispuzainu cBETa, OTPaXEHHOTO OT MOBEPXHOCTH JUDJICKTPHUKA.
W3yuyenue nHTEpPEPEHIINH JTa3ePHOTO U3TYUYCHHS HA IBYX MIETIAX.
Habnronenue aucnepcumu.

Habmronenue u uccinenoBanue UG pakIMOHHOTO CIIEKTPA.

W3mepenue NIMHBI CBETOBOW BOJIHEI.

[Tonmyyenue criekTpa M3IydeHUs CBETOAMOA MPH MOMOIIU JU(PpaKITMOHHON

PELIETKH.
Pa3znen 6. OcHOBBI ClIEHUAIBHON TEOPHUHU OTHOCUTEIHLHOCTH.
['paHuubl  NPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  IlocTynatsl

CIIELIMAIIBHOW TEOPUU OTHOCUTEIBbHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOpazoBanusi  JlopeHia.
Ycenoue npudrHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPrUEl U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTUs
MOKOSI.

TexHHuuecKHe YCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECChl: CIyTHUKOBBIE
NPUEMHHKHU, YCKOPUTEIHU 3aPIKEHHBIX YACTHIL.

YyeHnueckuit SKCIepuMeHT, J1abopaTopHbie pabOThI, MPAKTHUKYM.

OnpeneneHre UMIYyJbca W DHEPrUU  PEISTUBUCTCKUX  dYacTil (1o
(doTorpadgusiM TPEKOB 3apPSKEHHBIX YACTUI] B MATHUTHOM I10JI€).

Pasznes 7. KBantoBas gusuka.

Tema 1. Kopnyckynapno-601n060it oyanusm.

PaBHOBecHOE TerioBoe M3IydeHUE (M3TyueHUE aOCOJMIOTHO YEPHOTO TEa).
3akon cmemnenna Buna. 'unoresa [nanka o kBaHTax.

@DoTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®oroaddext. Onwitet A. I'. CtoneroBa. 3akonsl hoTodddexra. YpaBHEHHE
Oiinmreina s pororddexra. «Kpacnas rpanuna» Gororddekra.

JlaBnenue cBeta (B UYaCTHOCTH, [laBJICHHE CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0O W aOCOJIOTHO OTpakarollyto moBepxHocTh). OmbiTel 1. H.
Jlebenena.

BonnoBelie cBolicTBa yactul. Bonnsl ne bpousna. [{nuna BomHsl ae bpoins u
pasMepbl 00JacTH JIOKaJIM3AIMU JBUXKYIIEWcss dactuibl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. {udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka nusmepeHuil B MUKpoMupe. COOTHOILIEHUSI HEOIpeaeIEHHOCTEN
I'eiizenbepra.

TexHUYecKre yCTpPOWCTBA W TEXHOJOTMYECKHE IPOLECCHI: CHEKTPOMETP,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oartapes,
CBETOAMO/I.

Jemoncmpayuu.



dotor(pdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.
Hccnenosanue 3akoHOB BHeMIHETo GhoTodddexra.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHUS  MOJYNPOBOAHUKOB  OT
OCBEIIIEHHOCTH.

Ceeronuon.
Conneunas Oarapest.
Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.
Uccnenosanue gporopesucropa.
N3mepenne mocrosaHoM [l1anka Ha ocHOBe uccienoBanus Gporodrddexra.
HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA YEPE3 CBETOAMO/L OT HAIPSKECHHUS.
Tema 2. Duzuka amoma.
OnbITel MO HCCIENOBAHUIO cTpoeHusa aroMa. [lmanerapHas moxaenb aroma
Pezepdopna.
[Toctynater bopa. M3nyuenue u moromnieHne GOTOHOB MpU MEPEXOE aToMa
C OHOTO YPOBHS DHEPIUHU HA APYTOM.
Buapl ciektpoB. CiekTp ypOBHEN S3HEPTUM aTOMa BOJAOPOAA.
CnoHTaHHOE M BBIHYKJICHHOE M3JIyuyeHue cpeta. Jlazep.
TexHu4yeckre yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMIIBIOTED.
Jemoncmpayuu.
Mopenb onbita Pezepdopna.
Habnronenue nuHeHyaThIX CIEKTPOB.
Y CTpONCTBO U AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTULL.
Onpenenenue JIMHBI BOJHBI JA3€PHOTO U3TyUYECHUSI.
Yuenuueckuit skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.
Habnronenue nuHeyaToro crekTpa.
HccnenoBanue criekTpa pa3pekeHHOT0 aTOMAapHOIO BOAOPOJA U U3MEPEHHUE
noctossHHON Punbepra.
Tema 3. Qu3uka amomHo20 A0Pa u INEMEHMAPHBIX YACHUY,.
Hyxnonnas monens siapa IeitzenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. 30Tonsl.
PannoaktuBHOCTh. Anb(a-pacnan. ONEKTPOHHBIA M MO3UTPOHHBIA OeTa-
pacnan. I'amma-usiyyeHue.
3aKOH pPaJAMOAKTUBHOTO pacmaja. PaguoakTHBHBIE H30TONBI B MPHUPOE.
CBolicTBa MOHM3HMPYIOUIETO W3JIyYeHUs. BiusHuE pagvoOakTHUBHOCTA Ha KUBBIC
opranu3Msbl. EcTecTBeHHBIN (oH u3nydeHus. Jloumerpus.
DHeprus CBs3M HYKJIOHOB B siape. SAnepubie cuibl. JleexT maccs siapa.
SAnepurie peakuuu. [enenne u cuntes sjaep. SAnepusie peaktopsl. [Ipobiemsl
yIOpPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTMYECKUE AaCHEKTHl Pa3BUTHUSA
SIIEPHOMN DHEPIETUKMU.
MeToapbl perucTpanuy U UCCIAEAOBAHUS SIIEMEHTAPHBIX YACTHII.



OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenune o CtangapTHoN Moaenu. KBapk-TiirooHHas MOJENb apPOHOB.

®usuka 3a npeaenamu CrtaHgapTHOW Mojenu. TéMmHas marepusi U TEMHaA
SHEprusl.

EnunaCcTBO puznueckoi KapTUHBI MUpA.

TexHuyeckre yCcTpoicTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunibcona, siaepHbId  peakTop, TEPMOSACPHBIM peakTop, aromMHas Oomoa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

UccnenoBanue TpekoB yacTuil (110 roToBbIM (hoTorpadusm).

UccnenoBanue pagnoakTUBHOTO (DOHA € UCMIOJIB30BAHUEM JO3UMETPA.

N3yueHne noriomeHus: OeTa-4acTUIl aTlOMUHUEM.

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOU3HKH.

Oranbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
actpoHoMuu. [IpUMEHHMMOCTh 3aKOHOB (U3UKH 711 OOBSICHEHUS TPHUPOIBI
KOCMUYECKHX 00BEKTOB.

Metonbpl acTpOHOMHUYECKHX ucchenoBaHuid. COBpPEMEHHBIE ONTHYECKHUE
TEJIECKOTIBI, PAJMOTEIICCKOIBI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bun 3Bé3gnoro Heba. Co3Be3qus, SpKHe 3BE3NBI, IUIAHETBI, UX BHUIUMOE
JIBHKCHUE.

CoiiHeyHasa cucrema.

Counnne. ConiHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3/I.

3BE3/1bl, UX OCHOBHbBIC XapaKTEPUCTUKU. J(MarpaMma «CeKTpaibHbIA KIacc —
CBETHUMOCTB». 3BE3/bl TJIaBHOW MOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» JUIsl 3BE3] TJIABHOW MOCIEN0BATENbHOCTU. BHYTpeHHEEe cTpoeHue
3B€371. COBpEMEHHBIE TMPEJICTABICHUS O MPOUCXOKACHUN U 3BoMonu CoyHIA U
3BE3/. DTambl )KU3HU 3BE3].

Mnineunsiit [lyte — nHama lNanaktuka. Ilonoxxkenwe u npuxenue CoJiHIIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBasapsl. YEpHbIE OBIPBI B sSApax
rajakTHK.

Bcenennas. Pacmmpennie Beenennoit. 3akon Xa06sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE M3IydEeHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie nmpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

Habnronenust 3BE€3nHOr0 HebGa HEBOOPYKEHHBIM TJ1a30M C HMCIOJB30BAHUEM
KOMITBIOTEPHBIX TPUIIOKECHHUH I ONPENeTICHUS TTOJI0KEHNS HEOSCHBIX 00HEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJyIIapusi U SIpKUe
3BE3/bI.

Habnronenuss B Teneckon JlyHBI, IJIaHET, TYMaHHOCTEH U 3BE3HBIX
CKOTUICHUM.



Du3nyecKnil MPAKTHKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BETMYUH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENBHBIE MOTPEITHOCTA U3MEPEHUI (PU3NYECKUX BEIHYHUH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, MCCIEAOBAHUN  3aBUCUMOCTEMN
bu3MuecKuX BEJIMYMH, NPOBEpPKA MPEAJIOKEHHBIX TUIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  paszaenax «YUYCHUYECKHU  DKCIIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTUKYM).

O06o0maroiiee NOBTOPEHNE.

O06o01IeHne U cucTeMaTU3alMsl COACPKAHUsL pa3ieNioB Kypca «MexaHukay,
«MonekynspHas pu3MKa U TEPMOJMHAMHUKAY, «DIEKTpoArnHamMuKa», «Konebanus
U BOJIHB, «OCHOBBI CIEIHUAIBbHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBad
busnkay, « JIEMEHTHI ACTPOHOMHH B aCTPOPUBHKNY.

Ponp ¢Qusukn u acTpoHOMHM B DIKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COIIMAJIBHON M 3TUYECKOHN cepax NeaTebHOCTH YeJI0BeKa, poJib U MECTO (U3UKU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUpPA, 3HAYCHUE ONKCATEIbHOM,
CUCTEeMATHU3HUPYIOIIeH, OOBSICHUTEIPHOW H  MPOTHOCTHYECKOW  (pyHKuIMH
dbusrueckoil Teopuu, poiib GU3NIECKON TEOprUn B POPMUPOBAHUU TIPECTABICHUIN
0 ¢u3MUECKON KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEACTABICHUN O IPUPOJIE.

MesknpeaMeTHbie CBA3H.

Nzyyenne kypca ¢usuku yrmyonénHoro ypoBHa B 11 kmacce
OCYIIECTBIISIETCS C YUETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBS3€M C KypcaMu
MaTEeMaTUKH, OMOJIOTUH, XUMUHU, Teorpapuu U TEXHOJIOTUH.

Mescnpeomemmnbie nonamus, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYYHO20
NnO3HaHuA: SBICHWE, HAy4YHBIA (PaKT, rUmnoresa, (pusnyeckas BEIUYMHA, 3aKOH,
TEOpHUsl, HAONIOJAEHUE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJEIb, HW3MEPEHHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, I poBast 1adbopaTopusi.

Mamemamuka: pelIeHHWE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX MPOEKIMH HAa OCH KOOPJAHWHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHBIX GyHKIMA. [Ipu3Haku MOAOOUS TPEYyroJbLHUKOB,
orpe/ereHre MIOMIAIN IIIOCKUX PUTyp 1 00bEMa Tell.

Buonozusa: >nexkrpuyeckue SBICHUS B KUBOM MpUpOJE, KoJjieOaTeslbHbIE
JIBWOKEHHUSI B JKABOM MPHUPOJIC, IKOJOTMUYECKUE PHUCKH TMPU MPOU3BOACTBE
JJEKTPOOHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAlOLled  Cpenpl,
YIABTPa3BYKOBasl JIMArHOCTUKA B MEIHIMHE, OINTHUYECKHE SIBJICHUS B KHUBOU

npupoze.



Xumusn: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUTMUECKasi CTPYKTYypa TBEPABIX
TEJN, MEXaHW3Mbl OOpa30BaHHUA KPHUCTAUIMYECKOW PEIIETKH, CIEKTPaTbHBINA
aHaJIn3.

T'eozpagpusn: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PV,
dboTocrEMKaA 3eMHOI TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TnpUMEHEHUE TIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
ANICKTPOJBUTATENh SIKOOHM, TEHEepaToOp NMEPEMEHHOrO0 TOKA, WHIYKIIMOHHAs TICYb,
JMHUY 3JIEKTpOTIepeiad, JICKTPOIBUTaTeb, pajgap, paauonpUEMHUK, TEICBU30D,
anteHHa, TtenedoH, CBY-meub, yIbTpa3ByKOBas JIUATHOCTHKA B TEXHHKE,
MIPOCKITMOHHBIN ammapar, BOJOKOHHAsS OINTHKA, COTHEUHasi OaTapesi, CITyTHUKOBbBIC
NPUEMHUKH, STICPHAsT YHEPTETHKA M SKOJIOTHIECKHE aCTIEKThI €€ Pa3BUTHSI.

[IJTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA ITPOT'PAMMEI I10 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATEHI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUA Yy4eOHOro mnpeamera «Duzukary
JOJKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH O0YYArOIINXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3ULMEN JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOTO
OTbITA M ONBITA ACSATEIBHOCTU B MPOIECCE peaanu3alid OCHOBHBIX HAINpaBIICHUN
BOCITUTATEIBHOU JEATEILHOCTH, B TOM YHCIIC B YaCTH:

rPaKJAaHCKOT0 BOCIIUTAHMS:

e C(hHOPMHUPOBAHHOCTh TPAKIAHCKOW  TMO3UIMH  OOydaromerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAAMIMOHHBIX OOLICYEIIOBEYECKUX TyMaHUCTHYECKUX U
JIEMOKPATHIECKUX IICHHOCTCH;

e TOTOBHOCTH BECTH COBMECTHYIO JCATEIHHOCTh B MHTEPECAX IPakIaHCKOTO
oOmmiecTBa, y4yacTBOBaTb B CaMOYMpaBlIeHUH B 00pa3oBaTelbHON
OpraHu3alluy;

e YMCHHE B3aUMOJICHCTBOBaTh C  COIIMAIBHBIMA  HHCTHTYTaMH B
COOTBETCTBHUH C MX (QYHKIMSIMHU U Ha3HAYCHUEM;

e TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM NESITEIHHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e C(hHOPMUPOBAHHOCTh  POCCHUHCKOW  TpakIaHCKOU UJCHTUYHOCTH,
aTPUOTHU3MA;

e IIEHHOCTHOE OTHOIIEHUE K TOCYJAapPCTBEHHBIM CHMBOJIAM, TOCTIKCHHSIM
POCCHUHCKHUX YUEHBIX B 00JIaCTH (PU3UKH U TEXHHKE.



AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUA:

C(i)OpMI/IpOBaHHOCTB HPAaBCTBCHHOT'O CO3HAHHA, 9TUUICCKOI'O ITIOBCACHHA,
CIIOCOOHOCTh OLCHMBATb CUTyallMIO U IIPUHUMATh OCO3HAHHLIC PCIICHM,
OPUCHTHUPYSACh Ha MOPAJIbHO-HPABCTBCHHBLIC HOPMbI M IICHHOCTH, B TOM
HUCJIC B ACATCIIBHOCTH y‘-IéHOFO;

OCO3HAHHC JIMYHOI'O BKJIdJa B IIOCTPOCHUC YCTOﬁQHBOFO 6Y,Z[YHI€F0.

ICTETHYECCKOI'O BOCIIMTAHUSA

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAass JCTETUKY HAYYHOI'O
TBOPYECTBA, MPUCYLIETO (PUINIECKON HAYKE.

TPYAOBOI0 BOCIIUTAHMSA:

HWHTEpeC K pa3audyHbIM chepaM MpodhecCHOHAIBHON JEATEILHOCTH, B TOM
YUCJIE CBS3aHHBIM C (QU3WKOH W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oyaylieit nmpodeccuu U pean30BbIBATH COOCTBEHHBIC
’KH3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO B
o6sacTi PU3MKU HA MPOTSHKEHUH BCEH KU3HHU.

IKOJIOI'H4Y€CKOI0o BOCIIMTAHUA

C(OPMHUPOBAHHOCTb 3KOJIOTHYECKON KYJIbTYphl, OCO3HAHHE TII100AIBLHOIO
XapakTepa 3KOJOTHUYECKUX MPooieM;

IUIAHUPOBAaHUE W OCYILIECTBJICHUE NEHCTBHIA B OKpYXarolled cpene Ha
OCHOBE 3HaHUS IIeJIel yCTONYHMBOTO Pa3BUTHUS YEJIOBEUECTRA;

pacuIupeHne OmbITa JEATEIBHOCTH SKOJIOTHYECKON HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO (PU3HKE.

HEHHOCTH HAYYHOI'O IO3HAHUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI (U3UUECKON HAYKH;

OCO3HAaHME I[EHHOCTU HAy4YHOW MAESATEIbHOCTH, FOTOBHOCTH B MpOIECCE
U3ydeHUs: (PU3MKM OCYIIECTBISATh TMPOEKTHYIO M HCCIEI0BATEIHCKYIO
NEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble 1ornueckue aeiicTBU:

CaMOCTOATENbHO  (opMyIHpOBaTE ©  aKTyaJIU3UpOBaTh MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LENN ACSATEIbHOCTH, 3a/1aBaTh IMAapaMETpPbl U KPUTEPUHU HX
JIOCTUXKECHUS,

BBISBISAITH 3aKOHOMEPHOCTH M IPOTHUBOPEUMS B PACCMaTPUBAEMBIX
(bU3HYECKUX SBJICHUSIX;



pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHaM3a UMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESITEIIBHOCTh, OIIEHUBATh COOTBETCTBUE
pPE3YyJIbTATOB LIEJSIM, OLICHUBATH PUCKU MTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATHE PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciieqoBare/iLbCKHe 1elCTBUA:

BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMU MOHATUSIMH U METOJaMHU
bu3nYecKoil HayKH;

BIAJCTh  HaBbIKAMU  Y4YEOHO-HCCJIENOBATENHLCKOM U MPOEKTHOMU
NEeATeIbHOCTH B 00JIaCTH (PU3HKU, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY TOHUCKY METOJOB peleHuss 3anady  (U3HYEeCcKOro
coJiepKaHusl, MPUMEHEHHUIO PA3IMYHBIX METOAOB MTO3HAHUS;

BJaJ€Th BUAAMM JCSATEIBHOCTH IO IOJYyYEHHUIO HOBOI'O 3HAHUS, €ro
UHTEPHIpETalUU, MTPEe0OPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX
CUTyallMsiX, B TOM YHCJI€ MPU CO3JaHUM YUYEOHBIX MPOEKTOB B 0OJACTH
bu3uKy;

BBISIBIISITh TIPUYHMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJlH3WpOBaTh 3ajady,
BBIIBUTATh TUNOTE3y €€ pelieHus, HaXOAUTh apryMEHThl IS
JI0KA3aTelbCTBA CBOMX YTBEPXKICHUM, 3a/aBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAJIM3UPOBATh IIOJYYEHHbIE B XOJ€ PEIICHUS 3aJayd pPe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHbIE 3aJaud B 00pa3oBaTEIbHOUN
JeSITeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKY;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;
YMETh TIEPEHOCUTh 3HAaHMS 1O (GU3UKE B TPAKTUYECKYIO 00JaCTh
KU3ZHENIEATEIbHOCTH;

yYMETh HHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JIacTeH;
BBIJIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIC TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE albTEePHATUBHBIE PEIICHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJ€Th HaBbIKAMM MOJy4YeHUsS HUHPOpMALMH (PU3HUECKOTO COJIEpPKAHUS
U3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSTENBHO OCYLIECTBIIATH IOMCK,
aHalu3, CHCTEMAaTH3alMI0 M UHTEPIpeTalnnio MHPOPMAIUU Pa3TMYHBIX
BUJIOB U (hOPM IpeICTaBICHMUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(POPMAIIHH;

UCIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIMOHHBIX
TEXHOJIOTUA B  PENICHWH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX W



OpraHU3alMOHHBIX 3aJlad C COOJI0JIeHHEeM TpeOOBaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, TMPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW O€30MacCHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOrO COJEpKAHHUS B PA3IMYHBIX (opMarax C
y4€TOM Ha3HayeHUs WHGOpPMalUKW M LEJNEeBOM ayAUTOPHUM, BBIOMpAs
ONTUMAJIbHYIO OPMY MPEICTABICHUS U BU3YaATTU3AIIHH.

KoMMyHUKAaTHBHBIEC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

OCYLIECTBJIATh OOIIEHHE Ha Yypokax (U3MKKM W BO BHEYPOUHOU
NEeATENbHOCTH;

pacrmo3HaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHUTyalluii U CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHMS C UCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMaTh ¥ HCIOJNb30BaTh  MNPEUMYIIECTBA  KOMAHIHOM U
UH/IMBUIyaJIbHON paboThI;

BbIOMpaTh TEMATUKy U METOJbl COBMECTHBIX ACUCTBHH C y4éTOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOT0 YJieHa KOJIEKTUBA;

OPUHUMATh UEIHM COBMECTHOM J€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBIATH IIJIaH
JEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYKAaTh
pe3yiabTaThl COBMECTHOM padOThI;

OLICHMBATh KAa4e€CTBO CBOETO BKJIaJa M KaXJOr0 y4aCTHHUKAa KOMaH/bl B
o0IuMii pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHUBATh HUAECH C NO3ULUU HOBHU3HBI,
OpPUTMHAJIbHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3IUUYHBIX
CUTyallUsiX, MpOSBIATH  TBOPYECTBO M BOOOpakeHHE,  OBIThH
UHUIMATUBHBIM.

PeryasiTuBHbBIE YHHBEpPCAJIbHbIE yUeOHbIE 1eCTBUS
Camoopranusanus:

CaMOCTOSATENIbHO ~ OCYIIECTBIISITH  IO3HABATENbHYIO JIEATEIBHOCTh B
obOnactTh (U3HKKM W aCTPOHOMHH, BBISBISATH MNPOOJEMBI, CTaBUTh U
dbopMyIIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBIISITh IJIaH PEUICHUs PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBINOJIHEHUS MPAKTUYECKOW pabOThl ¢ yUYETOM HMMEIOLIUXCS
pECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacliMpsTh ~paMKH ~ y4eOHOTO  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHUH;

JienaTh OCO3HAHHBIM BBIOOp, ApryMEHTHpPOBATh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHHUE;



OLICHHUBATbh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IPYAULMH B o0nacTu
(GU3KMKK, MOCTOSHHO MOBBILIATH CBOM 00pa30BaTENbHBIA M KYJIbTYPHBIM
YPOBEHB.

CaMOKOHTpOJIL, AMOIHMOHAJIbHBbIN HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBBI B ACATEIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIaJIETh HAaBBIKAMHM IIO3HABATEJIIbHOM peduiekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JICHUCTBUN U MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI pediIeKCHU JJi1 OLCHKW CHUTYallMd, BBIOOpa
BEPHOTI'0 PELICHUS;

YMETh OILIEHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO KX
CHIDKCHUIO;

MIPUHMMAaTh MOTHBBI M apryMEHThI JAPYTHX NPU AHAINU3€ PE3YJIbTATOB
JIESATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI M ApPryMEHTBI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JIEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B mporecce HOCTMKEHUS JTMYHOCTHBIX PE3YJbTATOB OCBOCHHUS MPOTPAMMBI IO
dbuzuke IS ypOBHS CpelHEro oOmero ooOpa3oBaHus y OO0ydYaroUIuxcs

COBEPIIICHCTBYETCS YMOIMOHATEHBIH UHTEIUICKT, MIPEITOJIar AFOIITHIA
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHUS,  BKIIOYAMONIETO  CIHOCOOHOCTh  MOHHUMATh  CBOE

SMOIIMOHAJIBHOE COCTOSIHUE, BUETh HAMPABICHUS Pa3BUTH COOCTBEHHOMN
AMOLIMOHAIILHOM cepbl, ObITh YBEPEHHBIM B cE0€;

CaMOpETyJINPOBAHUS, BKJIOUYAIOIIET0 CAMOKOHTPOJb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTbh 3a CBOE IOBEACHUE, CIOCOOHOCTh aJalnTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIFOYAIOIIEH CTPEMIIEHNE K JOCTHKEHUIO LIEIN
U yCIIEXy, ONTUMHU3M, HHUIIUATUBHOCTh, YMEHHE E€HCTBOBATH, UCXOIS U3
CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh MOHUMATh  AMOIIMOHAIBHOE
COCTOSIHUE JPYTMX, YYMTBIBATh €ro IMpU OCYLIECTBICHUH OOIICHMS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh  BBICTPAUBATH
OTHOIIEHUS C JAPYTUMHU JIIOJbMH, 3a00TUTbCS, MPOSIBISTH HHTEPEC U
paspemniarb KOH(IUKTHI.



IMTPEAMETHBIE PE3VYJIbTATDI

K xonmy oOyuenuss B 10 knacce mpenMeTHble pe3yibTaThl HA YTIiIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y 00YyHAIOIIUXCSl YMEHUIA:

NOHUMATh POJb  (PU3UKA B HSKOHOMHYECKOH, TEXHOJOTHYECKOM,
OKOJIOTUYECKOM, COIMMAIBHOW M OTHYECKON cdepax IesaTeTbHOCTH
YeJI0BEKa, POJib U MECTO (DU3UKHU B COBPEMEHHON HAay4YHOU KapTUHE MUPA,
3HAUYEHHE OIMCATENIbHOM, CHUCTEeMAaTU3UPYIOIIEeH, OOBSICHUTEIHLHOU U
MPOTHOCTUYECKON  (YHKIUMHA  (PU3HMYECKOM TEOpUM —  MEXAHUKH,
MOJIEKYJISIpHON (DU3UKH M TEPMOJUHAMUKH, POJb (U3UYECKOU TEOPUU B
dbopMHUpPOBaHUY TIPEACTABICHUN O (U3UUECKON KapTUHE MHPA;

paznuyaTh YCIOBUSL TPUMEHUMOCTH MOJeie (Qu3nyeckux Ten u
MpOIIECCOB (SIBJICHUI): WHEpIUaIbHAas cucTeMa oOTcuéra, abCOTI0THO
TBEpJIOE TENo, MaTepualibHas TOYKa, PaBHOYCKOPEHHOE JBUXKEHHUE,
CBOOOJIHOE TajeHHe, a0CONIOTHO ympyras aedopmarus, abCOTIOTHO
ynpyroe u abCOTIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEIIN Ta3a, KUIKOCTH
U TBEPAOTO (KPUCTALTMYECKOT0) Tea, UAealbHbIN ra3, TOUCUHBIN 3apsj,
OJIHOPOJIHOE DJIEKTPUUYECKOE TI0JIE;

paznuuath yCJOBHUSl (TpaHULbl, O0JACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBACHITH MEXaHUYECKUE IIPOILIECChl U  SIBJICHMS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBIKEHUS, (DOPMysbl KUHEMATUKH PaBHOYCKOPEHHOIO
JBYDKEHUs, TIpeoOpa3oBanusa [ammmnes i CKOPOCTH W TEepeMelieHus,
3akoHbl HpIOTOHa, MNpUHIMO OTHOCUTENbHOCTH [anumnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHUS MMITYJIbCA U MEXaHUYECKOU
SHEPIruM, CBS3b PabOTHI CHJIBI C MU3MEHEHHUEM MEXaHWYECKOW HSHEpruu,
YCJIOBHUSL paBHOBeCHUs] TBEPIOro Teia), NpPU ATOM HCHOJIb30BAThH
MaTeMaTU4YECKOe BbIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anuies, BTOporo
U TpeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpaHEHHS HMIYJibca U
MEXaHUYECKOM YHEPTrun, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATH M OOBSCHATH TEIIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monoxkenuss MKT wu 3akoHbl MoyeKynsapHON (U3UKH U
TEPMOJIMHAMHUKHK (CBSI3b  JIABJICHHMSI HUJCAIBHOrO Ta3a CO cpeaHel
KUHETUYECKOW HDHEPIrUEd TEIJIOBOIO JBMKEHUS M KOHLIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpaTyphl BEIIECTBA CO CpEJHEW KUHETUYECKOU
SHEPrUell TEIIOBOTO ABUKEHHS €r0 YacCTHll, CBSI3b JIaBICHUS UIEATBLHOIO
raza C KOHUEHTpAlUMUEW MOJIEKYJ M €ro TEMIIEpaTypoil, ypaBHEHUE



Menneneesa—Kitaneiipona, mnepBbld 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUsl SHEPTUM B TEIUIOBBIX MPOIECCax), MPU 3TOM HMCIOJIb30BaTh
MaTeMaTU4YECKOE BBIpaXKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MennaeneeBa—KianeipoHa;

aHAJIM3UPOBaTh U OOBACHATH JJIEKTPUUYECKUE SIBICHMS, HCIOJIb3Ys
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI DJEKTPOJAMHAMHUKU (3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHAIBHOCTD
AJIEKTPOCTATUYECKOTO TIOJII, MPUHLMI CYNEPIO3ULIUN DIEKTPUUECKUX
IIOJIEM, TIPYM HTOM YyKas3blBas YCIOBHs IPUMEHMMOCTH 3akoHa KyiioHa, a
TAK)K€ IMPAKTUYECKH BAXKHBIE COOTHOILIEHHWA: 3aKOHbI OMa Uil ydacTka
HenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM menu, 3akoH Jxoyis—JleHna,
npasuia Kupxroda, 3akonsl @apanes 1ist 37€KTpoIin3a);

ONMUCHIBATh (PU3NYECKHE MPOLIECCHl U SIBJIEHUS, HCIOJb3YysS BEJIUYUHBI:
IIEPEMEILECHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CWJIbI, [JaBJEHWE, MOTECHUHAJIbHAs] OJHEPrus, KHHETHYECKas
OHEPrus, MEXaHW4ecKas SHEeprusi, padoTa CUJIbl, LIEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHUS, MOIIHOCTD,
DHEpPrus B3aUMOJECHCTBUA Tena C 3emi€il BONMM3M €€ NOBEPXHOCTH,
SHEprus ynpyrod npedpopManuyd MOPYKUHBI, KOJHMYECTBO TEIUIOTHI,
abcooTHas TeMIiepaTypa Tena, padoTa B TEPMOJUMHAMUKE, BHYTPEHHSS
DHEPrus HJAEATBbHOIO OJHOATOMHOIO rasa, paboTa UACaJIbHOIO Trasa,
OTHOCHUTENBbHAsA BIAXHOCTh Bo3ayxa, KIIJ[ wmaeanpHOro TeEmioBoro
JBUTATEIISA; AIEKTPUYECKOE T0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOrO OIS,
HANpsDKEHHOCTh TMOJIST TOYEYHOrO 3apsija WIM 3apsyKeHHOro Iapa B
BAKYYyME M B JUAJNEKTPUKE, IOTEHIHAN 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHIMAJOB, JJEKTPOJABMXKYIIAs CHJla, CWila  TOKa,
HaIlpsDKEHWE, MOIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh IIJIOCKOIO
KOHJICHCATOpa, COINPOTUBIICHHE YYacTKa LENH C IOCJIEIO0BATEIbHBIM U
[IapajuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SJHEPTHUs HIEKTPUUECKOrO 10
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUd  (PUINYECKUX  SBJICHHM:
MEXaHHYECKOE JIBHKEHHE, TEIUIOBOE JBWIKEHHE 4YaCTHIl BEIIECTBA,
TEIIOBOE paBHOBECHEe, OPOYHOBCKOE NIBHKeHUE, MU(y3us, UCIIapeHHeE,
KUIIEHUE W KOHJEHCAIMS, IIJIABJICHHE U KpUCTAJUIN3allKs, HAIPaBJIECHHOCTh
TEIUIONEpPEAAUH, IEKTPU3ALNS TEJl, SKBUINOTCHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO ITPOBOIHUKA,

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUIMOCTH OJHOM (DU3HUECKON BETUYHUHBI OT
IpyrOM €  HCHOJIb30BAHUEM  MPSAMBIX  H3MEPEHUM, IIpU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJTYyYEHHON
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJIE TpapuKOB C Y4ETOM



aOCOJIOTHBIX MOTPEIIHOCTEN U3MEPEHUI, /IeJaTh BEIBOIBI 110 PE3yJIbTaTaM
MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEpeHUs] (U3UYECKUX BEIUYUH, IPU STOM
BBIOMpaTh ONTUMAJIbHBIA METOJ W3MEPEHHUs, OIICHUBATh AOCOJIOTHBIC U
OTHOCHUTEIbHBIE OTPEUTHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MIPOBOJIUTH OMBITHI IO MPOBEPKE MPEIJIOKECHHON TUMOTE3bI: MIIaHUPOBATH
AKCTIEPUMEHT, COOUPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJIyYE€HHbIE Pe3yJbTaThl U JieJlaThb BBIBOJ O CTaTyce NPEJIOKEHHOU
TUIIOTE3bL;

cobmroiaTh mpaBuia 6€30MacHOro Tpyaa MpU MPOBEICHUH UCCIEIOBAaHUIN
B paMKax Yy4yeOHOTO OJKCIEpPUMEHTa, TMpakTUKymMa H  y4eOHO-
HCCJIE0OBATEIIbCKOM W TPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a0OPaTOPHOro 000pYAOBAHMS;

peliaTte pacyETHBIE 3aJadyd C SBHO 3aJJaHHOM M HESBHO 3aJaHHOM
¢bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHAIHM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MuecKkol MojenH, OTBedaromeld TpeOOBaHUSIM 3aJlayd,
OPUMEHSITh  (POPMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIAThl
(GU3UYECKUX TEOpUM MNpHU HCMOJIBL30BAHUU MATEMaTUYECKHX METOJ0B
pelieHus 3a/1a4, MPOBOJUTh pacu€Thl HA OCHOBAHUU UMEIOIINXCS JAHHBIX,
aHAJIU3UPOBATh PE3YJbTaThl M KOPPEKTUPOBATH METOJbI PEIICHUS C
y4ETOM MOJYYEHHBIX PE3YyJIbTaTOB;

peniaTth KadyeCTBEHHbIC 3a7aud, TPeOyIolMe MNPUMEHEHUs] 3HaHUU U3
pa3HBIX pa3JenoB Kypca PU3MKH, a TAK)KE WHTETPAIIUU 3HAHUN U3 APYTHUX
NpPEAMETOB €CTECTBEHHO-HAYYHOrO IMKIIA: BBICTPAMBATH JIOTHUYECKYIO
LIETIOYKY PacCCyX JCHHI C OMOPOIl Ha U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SBIICHUS;

UCIIOIB30BaTh TEOPETUYECKUE 3HAHUS JUIsi OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI M3MEPUTEIHHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

NPUBOJUTh MPUMEPHI BKJAJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3HKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OIEHUBATH MOCIECTBHUS OBITOBOM M MTPOU3BOJICTBEHHOM
NEATeIbHOCTH YeJIOBEKa, CBSI3aHHOM ¢ (U3HMYECKUMH IIPOIECCaMU, C
MO3UIINI AKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONOIB30BAHUH, a TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAyKH M TEXHOJOTMH JUIsl JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
o0111eCcTBa;

MPUMEHSITh pa3lInuHbIe CIOCOOBI paboOThl ¢ MH(pOpMaIend (PU3NIECKOTo
COJCp)KaHUSI C HCIOJb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHBIC



TEXHOJIOTUM IS TIOMCKA, TEepepadOTKU M TPEAbSIBICHUS Y4YEOHOU U
HAYYHO-TMTOMYJISIPHON MH(OPMAIINU, CTPYKTYPHUPOBAHUS H UHTEPIIPETAIIUN
uH(pOpMaIMK, TONYYECHHOW W3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHATM3UPOBATh  TOJNIy4aeMyr  uH(opmamuio W OIeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUN, TaK M HA OCHOBE
aHaJIM3a UCTOYHUKA HH(POPMAIINH;

TIPOSIBJIATH OpraHU3alMOHHBIC u M03HABATEIILHBIC yYMEHUS
CaMOCTOSATENILHOTO  MPHOOPETEHUST HOBBIX 3HAHWMA B  MPOIECCE
BBITIOJTHEHUS TIPOCKTHBIX U y4eOHO-HCCIICIOBATEIHCKUX padoT;

paboTaTth B TpYIIE C HCHOJHEHHWEM pa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATILHO PACTIPECIATh ACSITEILHOCTD
B HECTaHJAPTHBIX CUTYaIMsIX, aJeKBaTHO OIICHWBATH BKJIAQJ KaXKJOTO U3
YYaCTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIEMBI,

MPOSIBJISITH MOTUBAIMIO K Oyaymiel mpodeccuoHaIbHON NesATEIbHOCTH 110
CHENUATBHOCTIM (QU3HKO-TEXHUYECKOTO MPOQPUIIS.

K xonmy obyuenuss B 11 knacce mpenMeTHBIE PE3yibTaThl HA YTITyOIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUINA:

NOHUMAaTh pOJb (GU3UKA B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHON M 3TUYECKOU cepax AesATEeIbHOCTH YEIOBEKa, pOJib U MECTO
GU3UKH B COBPEMEHHOW HAy4yHOW KapTUHE MHpPA, POJIb aCTPOHOMHH B
NPAaKTUYECKOM JESATEIbHOCTA 4YEeJIOBE€Ka M  JaJIbHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHUH, 3HAYCHHUE OIUCATEIIbHOM, CUCTEMAaTU3UPYIOIIEH,
OOBSICHUTEILHOM W TPOTHOCTHYECKON (YyHKIUH (u3nueckorl Teopum —
AJIEKTPOAUHAMUKY, CIEIHATBHON TEOPUM OTHOCUTEIBHOCTH, KBAHTOBOM
¢u3nkyu, poap (GusnYecKoil Teopuru B (POPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTHHE MHUPA, MECTO (HU3UYECKON KapTHHBI MHUpa B OOIIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUNA O IPUPO/IE;
paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJenel (Qu3nyeckux Ten u
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE HJIEKTPUYECKOE M OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOIeOaHusI, MAaTEMaTUIECKUA MasSTHUK,
VJICAJIbHBIN TPYKUHHBIA MasTHUK, TAPMOHUYECKHE BOJHBI, WUJICAIbHBIN
KoJ1e0aTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIENIel aToMa, aTOMHOTO s/ipa U
KBAaHTOBOM MOJICIH CBETA;

pasziuuath yCJOBUSl (TpaHUIIbl, O0JACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHMUS,
UCIIOb3YsS. OCHOBHBIE TIOJOKEHUS U 3aKOHBI DJJICKTPOJAMHAMHUKH U
CHeUUaIbHOM  TEOpUHM  OTHOCUTEIBHOCTH  (3aKOH  COXPAaHEHHS
ANEKTPUYECKOr0 3apsjaa, cwia Awmmepa, cwia JlopeHua, 3akoH



AIEKTPOMAarHUTHOM  WHAYKUuMHM, npaBwio Jlenma, cBa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTHIO
U3MEHEHUs]  CWJbl  TOKa,  IOCTYyJIaTbl  CHEUUAIbHOM  TEOpUHU
OTHOCUTEIBHOCTU DUHIITEITHA);

aHAJIU3UPOBATH U OOBACHITH KBAHTOBBIE MIPOLIECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA IS
dotorddexra, mepBbld W BTOpOM mocTydarsl bopa, mOpuHLIMI
COOTHOIIEHUsS] HeomnpeaenéHHocTel ['eiisenOepra, 3aKOHbI COXPAaHEHUS
3apsI0BOT0 U MacCOBOT'O YHCEN U DHEPIUU B SIIEPHBIX PEAKLUAX, 3aKOH
pPaaMoOaKTUBHOIO paclaja);

OMUCHIBATh (PU3UYECKHUE MPOILIECCHl U SIBJICHUS, HCIOJb3YysS BEJIWYUHBI:
HaNpsHKEHHOCTD JIEKTPUYECKOTO MOJISL, MOTEHIMAN 3JEKTPOCTATHUYECKOTO
NoJI, pa3HOCTh MOTEHLUUAJOB, OAJIEKTPOJABIKYIIAS CUIa, HWHIYKIHUSI
MAarHMTHOTO TOJISl, MAarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABUKYIIAS CUJIa CAMOMHAYKUIHWH, SHEPrusi MAarHUTHOrO TMOJs
IIPOBOJHUKA C TOKOM, PEIATUBUCTCKUN HWMIYJIbC, TIIOJHAsA DSHEPrus,
SHEPrus TNOKOS CBOOOJHOW YACTULBI, SHEPTUs W HMMIYJIbC (POTOHA,
MacCOBO€ YHCIIO U 3apsl pa, SHEPTHs CBSA3H s/Ipa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUS  (PUBUUECKUX  SBJICHHIA:
AIIEKTPOMArHUTHAsI UHIYKIUS, CAMOUHYKIIMS, PE30HAHC, UHTEPPEPECHITUS
BOJIH, Judpakuus, JUCHEpPCHsi, T[OJHOE BHYTPEHHEE OTpa)kKeHHeE,
dbotoanekTpuueckuii 3ddext (dhororddekr), ampda- u Oera-pacmaabl
anep, TraMMa-u3ydeHue sjuep, (u3nueckue MPUHIUIBI CHEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

ONPEACNIATh HANPABICHUE WHAYKIWA MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CUJIbI AMriepa u cuiibl JlopeHna;

CTPOUTH U300paKe€HUe, CO3aBaeMOe INIOCKUM 3€pKajioM, TOHKOU JIMH301,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

IPUMEHATH OCHOBOIOJAralOUIME ACTPOHOMUYECKUE IIOHATHSA, TEOPUH U
3aKOHBI JJIA aHaidu3a M OOBSICHEHUS  (PU3UYECKHX IMPOLECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3JHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeze; ABMKEHUSI HEOECHBIX Tell, BOJIONNY 3BE3/ U BeeneHHoil;
IPOBOAUTh HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJb30BAaHUEM TMPAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH
¢u3nuecKux BEIMYMH B BHUAE TIpadukoB ¢ YYETOM aOCOIIOTHBIX
NOTPEIIHOCTEd  M3MEPEHHH, JAelaTb  BBIBOABI IO  pe3yjibTaTam
UCCIIEIOBAHNS;

MPOBOJUTH KOCBEHHbIE M3MEpPEHUs (U3UYECKUX BEIUYHH, MPU STOM
BBIOMpATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLEHHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;



MPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHOW TMIOTE3bI: MJIaHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYEHHbIE PEe3yJbTaThl U JIeJIaThb BBIBOA O CTaTyce MPEHJIOKEHHOU
TUTIOTE3bL;

ONUCHIBATh METO/IbI MOJYUYEHHUS] HAYUYHBIX ACTPOHOMUYECKUX 3HAHUN;
coOmro/1aTh MpaBuia 6€30MacHOro TpyAa MpU MPOBEICHUH UCCIEI0BaHUN
B paMKax y4ye0HOTrO OJKCIEpPUMEHTa, TMpakTUKymMa U  y4eOHO-
MCCIIEIOBATENIbCKOM M TPOEKTHOM JIESITEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00PaTOPHOTO 000PYAOBAHUS,

pemarh pacy€THbIE 3aJaud C SBHO 3aJaHHOM W HESBHO 3aJIaHHOU
¢dbu3nyueckoil MOJEeNbl0: HAa OCHOBAaHWM aHalu3a YCJIOBHUS BBIOMPATH
dbuzuYeckre MojeNd, OTBEYalollre TPeOOBaHHUAM 3a/aud, MPUMEHSITh
GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PUBHYECKUX TEOPUi
IpU  HCIHOJIb30BAHMM MaTEMaTUYECKUX METOJIOB pElleHus 3ajad,
MPOBOJAUTH PACUETHl HA OCHOBAHUU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEHIEHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaToB;

peniath KadyeCTBEHHbIC 3a7aud, TpeOylollhe MNPUMEHEHUs] 3HAaHUU U3
Pa3HBIX pa3lie]oB Kypca GU3HKH, a TAK)Ke MHTETPAllMU 3HAHUN U3 APYTHX
MPEAMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LETIOYKY PacCyXJCHUHN ¢ ONOPON Ha U3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U QU3HYECKUE SIBIICHUS;

UCIIOIb30BaTh TEOPETUYECKHE 3HAHUS JUIsi OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOTHI U3MEPUTEIHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

NPUBOJIUThL MPUMEPHI BKJIAJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAyKHU, B OOBSCHEHHE IPOIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OIIEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
NEeSTENbHOCTH YeJOBEKa, CBA3AHHOM C (PU3MYECKUMH TIPOLEeCcCaMu, C
MO3UIINHI HKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONOIB30BAHUH, a TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAyKH W TEXHOJOIMH JUisl JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
00I1IeCTBA;

MPUMEHSITh pa3InuHbIe CIOCOOBI pabOThI ¢ MH(pOpMaIuend (PU3NIECKOTro
COJCp’)KaHUSI C HUCIOJb30BAHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX
TEXHOJIOTHHA, TIPU 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIC
TEXHOJIOTUM IS TIOMCKA, TEpepadOTKU M TPEAbSIBICHUS Y4YEOHOU U
HAYYHO-TIOMYJISIPHON MH(GOPMAINH, CTPYKTYPUPOBAHUSL M UHTEPIIPETAIIIH
uHpopMalKy, TMOJYYEHHOM W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATH  MOJy4YaemMyl  uH(OpManuioo U OLEHUBaTh €&



JIOCTOBEPHOCTb KAaK HAa OCHOBE MMEIOLIUXCSA 3HAHUM, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA UHPOpPMALIUU;

IIPOSIBIIATH OpraHU3allOHHBIE u ITO3HABATEIIbHBIE YMEHHUS
CaMOCTOSATENIbHOIO ~ MPUOOPETEHUs] HOBBIX 3HAHMM B  MpOLECCE
BBITMIOJTHEHMSI IPOECKTHBIX U yUeOHO-UCCIE0BATENLCKUX padoT;

paboTaTth B TpYIIE C HCHOJHEHHWEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbl, PALIMOHAIBHO PACIPEACNIATh NEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYallMsX, AJI€KBATHO OLIEHUBATH BKJIAJ KaXXJO0TO M3
YYaCTHUKOB TPYIIHI B PEHICHHE PACCMATPUBAEMO MPOOIEMBI;

HPOSIBIISATH MOTUBALMIO K Oyaymie nmpodeccnoHanbHOM AesITEeNbHOCTH O
CHENUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne| Hanmenopane KosmmuecTBo yacos DJIEeKTPOHHbIE
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n/ | pa3iesoB H TeM Bcer | KontpoubH | IIpakTuueck
oOpa3oBaTe/ibHbIE
n | NpPorpaMmMsl 0 ble padoThl | HMe padoThI
pecypcbl
Pa3zaen 1. HAYYHBINH METO/ ITO3HAHUSI IIPUPO/IbI
. Bbu6nuoreka [JOK
Hayunsblit MeToq
1.1 6 https://m.edsoo.ru/f16b6
MO3HAHUS TPUPOIBI
8d7
Uroro no pazneny 6
Paszpnen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 | Kunemaruka 10 1 https://m.edsoo.ru/f16b6
8d7
bu6nmnoreka [JOK
2.2 | Jlunamuka 10 https://m.edsoo.ru/f16b6
8d7
bubmmoreka [IOK
2.3 | Craruka TBEpAOrO TENA 5 1 https://m.edsoo.ru/f16b6
8d7
bubmmoreka [IOK
3aKOHBI COXpaHEHUs B
2.4 10 1 https://m.edsoo.ru/f16b6
MEXaHHUKe
8d7
Hroro no pasneny 35

Pasnen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMHUKA

OcCHOBBI bubnuotexka [JOK
3.1 | MOJIEKYJISIpPHOKHHETUYEC 15 1 https://m.edsoo.ru/f16b6
KOU TeOpHuu 8d7
Tepmoaunnamuka. Termio bubmmorexa LIOK
3.2 20 1 https://m.edsoo.ru/f16b6
BbI€ MAITUHBI 847
ArperaTHble COCTOSTHUS bubnuorexa [JOK
3.3 | BemectBa. ®a3oBbie 14 1 https://m.edsoo.ru/f16b6
MEePEXOABI 8d7
Hroro no paszneny 49
Pazpnen 4. DJIEKTPOJANHAMUKA
bu6mmoreka [IOK
4.1 | Dnexrpuueckoe noiue 24 1 https://m.edsoo.ru/f16b6
8d7
47 [TocTostHHBIHM 24 | bu6mmoreka [IOK
AJIEKTPUYECKUM TOK https://m.edsoo.ru/f16b6
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Toxu B paznu4HbIX

bu6mmorexa [JOK

4.3 6 https://m.edsoo.ru/f16b6
cpenax 847
Hroro no pasneny 54

Pasen 5. ®U3HUECKUHN MPAKTUKYM

. Bu6nuoreka [JOK
duznueckuit
5.1 16 16 https://m.edsoo.ru/f16b6
MPAKTUKYM
8d7
Wroro no pazneny 16
bu6mmoreka [IOK
PeszepBHoe Bpemst 10 https://m.edsoo.ru/f16b6
8d7
OBILIEE KOJIMYECTBO 170 g 16
YACOB I10 [TIPOT'PAMME
11 KIIACC
No| HammeHoBamme KoanuecTBo 4acon DJIeKTPOHHbIE
(uudpossbie)
n/ | pasaejioB H TeM Bcer | KontpoabHsbl | IIpakTnuecku
o0pa3oBaTejibHbIE
n MPOrpamMMBsl 0 e padoThI ¢ padoThI
pecypcbl
Paznea 1. JIEKTPOJANHAMUKA
bubnuoreka [JOK
1.1 MarnuTHoe nosue 14 https://m.edsoo.ru/39859¢
f1
bu6mmorexa [IOK
DneKTpOMarHuTHa
1.2 13 1 https://m.edso0.ru/39859¢
ST AHTYKITHST fl
Uroro no pazgeny 27

Paznen 2. KOJIEBAHUA U BOJIHBI

bu6nuoreka [JOK
Mexanunueckue
2.1 10 https://m.eds00.ru/39859¢
KoJIeOaHus fl
bubnuoreka [JOK
DIIeKTpOMarHUTHBI
2.2 15 https://m.eds00.ru/39859¢
€ Kosie0auus fl
MexaHHYeCKHE U bubnuoreka [JOK
2.3 | BIEKTpOMarHUTHBI 10 1 https://m.edso0.ru/39859%¢
€ BOJIHBI fl
bubmuoreka [JOK
2.4 Onruka 25 1 https://m.eds00.ru/39859¢
fl
Wroro no pazneny 60
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Paszea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

bubmuoreka [JOK
3.1 OcnoBrl CTO 5 1 https://m.eds00.ru/39859¢
f1
Uroro no pazgeny 5

Paznen 4. KBAHTOBAS ®U3UKA

KopnyckynspHo- bubnmoreka [JOK
4.1 BOJHOBOI 15 https://m.eds00.ru/39859¢
Jyaiu3m fl
bu6nuoreka [JOK
4.2 dusnka atoma 5 https://m.eds00.ru/39859¢
fl
du3uka aTOMHOIO
bubnuoreka [JOK
Aqpa u
4.3 5 https://m.eds00.ru/39859¢
3JIEMEHTaPHBIX fl
YaCTHII o
Hroro no pazgeny 25

Paspen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

DJIEMEHTBI bu6mmoreka [IOK
5.1 | actpoHOMUH U 12 https://m.edso0.ru/39859¢
acTpoU3UKH f1
Hroro no pazgeny 12

Pazznen 6. PU3HUECKHUN MPAKTUKYM

. bubmmoreka [JOK
Ddusnueckuit
6.1 16 16 https://m.eds00.1u/39859¢
MPaKTUKYM
f1l
Hroro no pazgeny 16

Paspen 7. OBOBIIIAIOIIEE I1

OBTOPEHHE

CucreMarusanus u
00001IeHne
IIPEAMETHOTO
COJIepKaHUS U

bu6nuoreka [IOK
OTIBITa
7.1 15 https://m.eds00.ru/39859¢
NESTCIIEHOCTH, 1
pUOOPETEHHOTO o
NIpY U3yYCHHUH
Kypca ¢puzuku 10
— 11 knaccoB
Hroro no paszneny 15
bu6nuoreka [JOK
PesepBHOE Bpems 10 https://m.eds00.ru/39859¢

fl
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OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

170

16




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

KoanuyecTBO 4acoB

No ara DJIeKTpOoHHbIE U(POBLIE
Tema ypoka Kontpoabnbie| IlpakTnyeckue A P bp
n/n Bcero u3y4eHusi | oOpa3oBaTe/IbHbIe pecypchl
padoTsbI padoThI

dmsnka — pyHIaMeHTaIbHAasT HAYKa O

1 by Y bubmuoteka [{OK https://m.edsoo.ru/1beef346
IpUpoJIe
HayunbI1it MeTO1 TO3HAHUS U METOIBI

2 Y . bubmuoteka I{OK https://m.edsoo.ru/3a7fde29
UCClIeJOBaHUs (PU3NUECKUX SBICHHIMA
DKCHEPUMEHT U TEOPHs B MPOIIECCE

3 H03Ha}II)I/I$I MPUPOIBI pHa6Jn(iLeHHe u bubmmorexa [IOK

PHPOJIBL. https://m.eds00.ru/34¢49931

HKCHEPUMEHT B (PU3UKE
Crioco6b! n3MepeHust Pu3nIeCcKux

4 P b bu6mmoreka LIOK https://m.edsoo.ru/ca2def03
BEJTUYHH
AOCOIOTHASI 1 OTHOCUTEIbHAS

5 MOTPENTHOCTH U3MEPEHUHN (HU3UIECKUX bubmuoteka [{OK https://m.edsoo.ru/7f18fda3
BEJINYUH
MonenupoBanue B ¢pusuke. Ponb u mecto

6 ¢u3uky B GOPMHUPOBAHUU COBPEMEHHON bubnuoreka [IOK
Hay4YHOW KapTHHBI MUDPA, B IIPAKTUYECKON https://m.edsoo.ru/eabbded1
JIEATEIIbHOCTH JIHOJIEH
Mexanundeckoe aBuxenue. Cucrema
otcyeTa. OTHOCUTEIIBHOCTh

7 bubnuoteka [{OK https://m.edsoo.ru/e9a52f02
MeXaHW4YeCKoro aBrkeHus. [Ipsmas u
oOpaTHas 3a/1aul MEXaHUKH
Panuyc-BekTOp MaTepranbHOM TOUKH, €T0

y P P ’ Bbu6nuoreka [IOK
8 MPOEKLMU HA OCH KOOPJUHAT.

Tpaekropus. I[lepemenienne. CkopocTsb.

https://m.edsoo.ru/30a108a5
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WX mpoeknuu Ha OCH KOOPIMHAT

PaBHOMepHOG HpHMOHHHeﬁHOG JABUIKCHUC.

9 I'padmueckoe onucanre paBHOMEPHOTO Bu6mmorexa [IOK
. https://m.eds00.1ru/89ba7190
NPSMOJIMHENHOTO ABUKEHUS
10 CnoxxeHue nepeMenieHnii U CKOpocTeil. bubnunoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBnomepHoe nBmxenre. MrooBeHHast
11 CKOpoCTh. Yckopenue. [Ipsamonuneitnoe buGmotera [IOK
https://m.edsoo.ru/a99549a7
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onucanue NPsIMOIUHEITHOTO bubnuorexa [JOK
JIBUKEHUS C IOCTOSSHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBobonHoe naseHue. Y CKopeHue
13 CBOGO/IHOTO MaCHH. 3aBHCHMOCTE, bu6mmoreka LIOK https://m.edsoo.ru/f738109¢
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX TpapuKu
14 JBIDKCHHE Tea, GPOLICHHOTO NOA YrioM bubnuoteka [{OK https://m.edsoo.ru/71cbb4f5
K TOPU30HTY
KpuBonuneiinoe npuxenue. [[pmkenue
110 OKPYKHOCTH. YTJIOBAas U JINHEWHAs
15 ckopocts. [lepuon u yacrora. bubnuoreka LIOK https:/m.edsoo.ru/33196fbe
LentpocTpeMHUTEIEHOE U TIOJIHOE
YCKOpEHUe
16 FOHTPOHLHM,P abota 1o reme bubnuoteka [{OK https://m.edsoo.ru/1242f32¢
Kunemaruka
[Mepssiii 3axoH Hetorona. MHeprmanbHbie
17 cuctemsbl orcuéra. [Ipuniun bubnunorexa [IOK
OTHOCUTENbHOCTH [anmumnes. https://m.edsoo.ru/5a9e4a64
HeunepuunaneHble cCUCTEMBI OTCUETA
18 Cuna. PaBHogelicTBYOIIAsA cuia. Bropoi bubnuoreka [IOK
3akoH Herotona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue ten. Tperuii 3akoH bubnmorexa [JOK
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Hrrotona

https://m.edsoo.ru/57dba505

HpI/IHI_[I/IH Cyneprno3nnun CUil. Pemenue

20 bubmuoteka I{OK https://m.edsoo.ru/bdf997{b
3a/1a4 Ha TpUMEHEHue 3aK0HOB HbploToHA
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBUBAJICHTHOCTh IPABUTAIIMOHHON U bubmmorexa [TOK
. P H https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
) Cuia TSKeCTH U yCKOPEeHHE CBOOOHOTO bubnmorexa [JOK
aaeHUs https://m.edso0.1u/2275726
JIBukeHre HeOeCHBIX Te U UX
23 HMCKYCCTBEHHBIX CIIYTHUKOB. [lepBas bubmuoteka I{OK https://m.edsoo.ru/11abfa0a
KOCMMUECKasi CKOpocTh. 3akoHbl Kerepa
bu6mmoreka [JOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
YHpY y https://m.edsoo.ru/0ae2cd84
Cuna tpenust. [Ipupoaa u BUIbI CUII
bubmnoreka IL1OK https://m.edsoo.ru/1fa86499
25 Tpenus. [IBUKeHHe B KHUAKOCTH U rase ¢
. https://m.eds00.1u/2¢b29676
Y4ETOM CHJIbI COITPOTUBIICHUSI CPE/IBI
aBlieHue. [ 'uapocraruueckoe JaBieHUE.
26 A AP A bu6mmoreka LIOK https://m.edsoo.ru/a28aa7ad
Cuna Apxumena
AOCOJIFOTHO TBEPJIOE TEJIO.
27 IlocTynarensHOE ¥ BpalaTeabHOE bubmorexa HOK budmmorexa HOK
Y patll https://m.edsoo.ru/2b95d57¢
JBIKEHUE TBEPJIOTO Telia
)3 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bu6mmoreka [{OK
BpareHus. [lnedo cunsbl https://m.eds00.ru/653d3459
CnoxxeHue Cuil, MPUIOKEHHBIX K
79 TBepAOMY Teny. LleHTp TsxecTu Tena. bub6nuoreka IIOK
YcnoBus paBHOBECUs TBEPIOTO TeEJA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBeCcHs
30 Pemenne 3anau bubmnoreka LOK https://m.edsoo.ru/dc1caacQ
KontponbHas padoTa mo Teme
31 " P P " bubmnoreka LHOK https://m.edsoo.ru/9f5a574¢
Junnamuka. CtaTvka TBEpPAOTrO Teja
32 Nmnynbe MaTepruanbHOM TOYKH, CUCTEMBI bubnuoreka [{OK
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MaTepHuanbHBIX To4eK. LleHTp macc
CUCTEMbI MaTepUabHBIX TOUeK. Teopema
0 JIBM)KEHHH LIEHTpa Macc

https://m.edsoo.ru/4bb8294b

I/IMHyJ'IBC CHJIbl U USMCHCHUC NMITYJIbCa

33 Tesna. 3aKOH COXPaHEHUSI UMITYJIbCA. bubnmoreka [{OK https:/m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MOMEHT UMITyJIbCca MaTEPUATBLHOM TOUYKH.
bu6mmorexa [JOK
34 [IpencraBnenue o COXpaHEHUM MOMEHTA
https://m.edsoo.ru/d6532eb9
HMMITYJIbCA B EHTPAIbHBIX MOJISIX
bu6mmoreka [JOK
35 Perenue 3anau
s https://m.edsoo0.ru/f7706d63
PaboTa cuiibl Ha MaIOM U Ha KOHEYHOM
36 nepemeneHuu. ['padpuueckoe bubnuorexa [JOK
MpeACcTaBiICHUE pabOThI CHUITbI. MOIITHOCTH https://m.eds00.ru/913974c7
CHJIBI
Kunernueckas sueprus. Teopema 00
N bu6mmoreka [JOK
37 W3MEHEHUU KMHETHYECKON SHepruu
. https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
[ToTennmanbHble U HETIOTEHIIUATLHBIE
38 cunbl. [lorenunanenas sHeprus. Bropas bubnuoteka [{OK https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
TpeTbsa kocMUUeckas cKOpocThb. CBA3b
paboThl HEMOTEHIIUATIBHBIX CHJI C
39 W3MEHEHUEM MEXaHUYECKON YHEPTruun bu6nmoteka [{OK https:/m.edsoo.ru/f57b4e01
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUun
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
40 VYpaBuenue bepuymm 115 naeanbHON bubnuoteka [{OK https:/m.edsoo.ru/f30f43b6
KUJTKOCTH
A1 KonTponbhas pabota no teme "3aKoHbI bubnuorexa [JOK

COXpaHEHUs B ME€XaHUKE"

https://m.edsoo.ru/474e7cda
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PazBuTHne npeacTaBieHUi 0 NpUPOJIe

42 temnoTel. OcHOBHBIC noyoxkeHns MKT. bubmuoteka I{OK https://m.edsoo.ru/b0ad4445f
Huddyzus. BpoyHoBCcKkoe ABUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPJBIX TE. XapaKkTep ABUKEHUS U bubmorexa HOK
P . P P https://m.edsoo.ru/c44d02e2
B3aMMO/JICCTBUS YaCTHI] BEIIECTBA
Macca u pa3zmepbl MOJIeKYI (ATOMOR).
P P ya( ) bu6mmorexa [JOK
44 KommuectBo BemtecTBa. IlocTostHHAs
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemnoBoe paBHOBeCHE. bubnuorexa [JOK
[[Txana [enbcust https://m.eds00.ru/0070d493
bu6mmoreka [JOK
46 Pemenue 3ana
tenn ad https://m.edsoo.ru/1531aba5s
bu6mmoreka [JOK
4 14 iras. I'
7 JlealibHbBIN ra3. ['a30BbIe 3aKOHBI httos://m.edsoo.ru/1deb2367
43 VYpaBuenne MenneneeBa-Kiamneipona. bubmuoreka [JOK
Pemenue 3agau https://m.edsoo.ru/8d12¢328
AOcoroTHas TemIiepaTypa. 3aKoH
49 PATYP bu6mmoreka LIOK https://m.edsoo.ru/14e02d1f
JlanpTOHA
50 N3onponeccsl B UaEaIbHOM rase ¢ bubnuorexa LIOK
IIOCTOSSHHBIM KOJIMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51
I'padpuueckoe npeacrapieHue
51 1/1501(11) OIECCOB: ie.iTe Ma, U30Xopa bubmorexa HOK
pott ' pMa, pa, https://m.eds00.ru/1344327b
nzobapa
bubmnoreka IJOK
52 MKT
Octoroe ypasHenie https://m.edsoo.ru/c8094721
bu6morexa [JOK
53 P
ClieHue sajad https://m.edsoo.ru/10265a05
CBs13b a0CONIOTHOI TeMmepaTypbl
54 TEPMOHAMITHICCIROM CHCTEMET €O https://m.edsoo.ru/c38af875

CpeHEeW KMHETUYECKOM dHEpruen
IIOCTYNATEJIBHOIO TEIJIOBOTO ABUKCHUS
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€€ yacTull

55 O000I11IeHIE U CUCTEMATHU3aIis 3HAHU T bu6mmoreka [IOK
o teme "OcHoBbl MKT" https://m.edso00.ru/09d12fd8
56 KonrtponbHas padora no Teme "OCHOBBI bub6nuoreka IIOK
MKT" https://m.edsoo.ru/13adad59
TepmonuHaMuueckasi cucteMa. 3a/laHue
BHEIIHUX ycyioBud uist T/l cucrteMsl.
Brenrane u BHyTpeHHUE TTapaMeTPBHI.
57 yip P P bubnuoteka [{OK https://m.edsoo.ru/5f8d38a3
[TapameTpsl T/ cuctemsbl Kak cpegHue
3HAYEHUS BEJIMYUH, OMUCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano rTepMoOauHAMUKH.
58 Camonpoun3zBonbHas penakcanus TJ] bubnmoreka [{OK https:/m.edsoo.ru/8ec51210
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Moaenp naeanbHOro ra3a B
59 TepMOAUHAMUKE. Y CIIOBHUS bubmorexa HOK
pyoZ 78 https://m.eds00.ny/29355001
MPUMEHUMOCTH 3TOI MOJeNn
60 VYpaBuenue MenneneeBa-Kianelipona u bubnuorexa [JOK
BBIPAKEHHE ISl BHYTPEHHEHN SHEPrUun https://m.edsoo.ru/bal178d0
Bripaxenue aJig BHyTpEHHEN SHEPTUn
0JIHOATOMHOT0 MJI€AJIbHOTO ra3a.
61 bubmuoreka I{OK https://m.edsoo.ru/ac5cacls
KBasucrarnueckue u HeCTaTHUECKUE
MPOIIECCHI
DneMeHTapHas paboTa B TEpMOJIMHAMHUKE.
62 Boruncnenue pabotsl o rpapuk buommorexa LIOK
P P Y https://m.edsoo.ru/741d5738
npouecca Ha pV-nuarpamMmme
Tennonepenaua kak crnoco0 N3MEHEHUS
63 BHyTpeHHeH sHeprun T/l cucremsl 6e3 bubmorexa OK
YIP P https://m.edsoo.ru/3d734561
COBepILEHHs paboThI
64 KonBexkuusi, TemaIonpoBOgHOCTD, bu6mmorexa [JOK

U3Iy4eHUe

https://m.edsoo.ru/157b54cd
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KonnyectBo TemnoThl. TemIoéMKOCTh
Tena. Y ienbHas U MOJIsIpHAs

bu6mmoreka [IOK

65
TEIJI0EMKOCTH BelllecTBa. Y IejbHas https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMSI TOILJIMBA
66 Pacuér konuyecTBa TEIIOTHI NpU bubnunoreka [JOK
TeTulonepeaaye https://m.edsoo.ru/1dbSad4e
67 [TonsTre 06 aqnabaTHOM mporiecce. bubnmorexa [JOK
[IepBblit 3aKOH TEPMOAMHAMUKHI https://m.edsoo.ru/d8098824
KonuyecTBo TETIOTH 1 paboTa Kak MEphI
68 W3MEHEHHS BHyTpeHHeH sHepruu T[] bubmorera [OK
yIp P https://m.edsoo.ru/b047alcd
CHUCTEMEI
BTopoii 3ak0H TepMOIMHAMUKY AJIs
aBHOBECHBIX M HEPAaBHOBECHBIX
69 p P bu6mmoreka LIOK https://m.edsoo.ru/c6f4f464
nporeccoB. HeoOpaTumMocTh MPUPOTHBIX
MPOIIECCOB
70 [TpuHIUIIBI AEHCTBUS TEIJIOBBIX MAIIMH. bu6morexa [JOK
KIIg https://m.edsoo.ru/2¢945513
MaxkcumansHoe 3Hauenne KITJI. Iuxki
71 AN bu6mmoreka LIOK https://m.edsoo.ru/fe3857b9
Kapno
72 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/b3efal8b
DKOJIOTrHYECKHE aCIIEKTHI UCITOJIb30BaHUS
73 TETUIOBBIX JBUTaTenen. Tenmosoe bubmorexa HOK
A e https://m.edsoo.ru/9867aaa7
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
buo OK
74 Pemenne 3amau nosmorexa L
https://m.edsoo.ru/c8c70432
O0001Ienne U CUCTEMATH3AINS 3HAHUHN
75 o reMe "Tepmonunamuka. Temnossie Bubmmorexa LIOK
. p ' https://m.edsoo.ru/28d62b3f
MaIlIUHBI
76 KonTponbhas pabota no teme bubmmoreka [IOK
"Tepmonunamuka. TenaoBbie MalIvHbI" https://m.edsoo.ru/1b6e26¢5
77 [TapooOpa3zoBaHue U KOHICHCAIIHS. bu6mmoreka LIOK https://m.edsoo.ru/6f8¢6777
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Hcnapenue u kunenue. Y neybHas
TEII0Ta MapooOpa3oBaHM

HacsoimieHHbIe 1 HEHACBIIIICHHBIE apsl.
KauecTBenHast 3aBUCUMOCTD INIOTHOCTH U
AAaBJICHUSA HACBIICHHOT'O Iapa OT

78 TEMIEPATYPbI, UX HE3AaBUCUMOCTD OT bubmmoreka LIOK https:/m.edsoo.ru/f5¢17d02
00BbEMa HACHIIICHHOTO Mapa. 3aBUCUMOCTh
TEeMITepaTyphbl KATICHUSI OT JaBJICHUS B
KUJIKOCTH
79 BraxxHocTh Bo3yxa. AGCONIIOTHAS U bubmnoreka IJOK
OTHOCHUTEJIbHAS BJIAKHOCTD https://m.edso0.1ru/30ebbb79
80 Pemienue 3agau bu6mmoreka LIOK https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucramnmueckue u
81 amop(HbIe Tena. AHU30TPOIHS CBOWCTB bubmorexa HOK
https://m.edsoo.ru/20a88a03
KpUCTAJIJIOB
82 [lnapertne it kpHCTALTH3ANNA. ¥ ACIIbHAs bubnuoteka [{OK https://m.edsoo.ru/6ee91e9f
teriota miasienus. CyOmumanus
eopmaruu TBEpmoro tena. PacTskenne
&3 fc(}:caIT)He. C,I[BI/Ir.pMO,Z[}IJ'IB FOnra. Ipenen bubmmorexa TIOK
. https://m.edsoo.ru/dalaabl10
ynpyrux aedopmanmii
TenoBoe paclIMpEHNE KUIKOCTEN U
84 TBEPABIX T€J1. AHFAPMOHM3M TEIJIOBBIX bub6muoreka LOK https:/m.edsoo.ru/7ba5edf2
KoJIeOaHMI JaCTHIl BEIIECTBA
85 TlpeobpasoBariite SHEpriit B (asoBbIX bubnuoreka [{OK https:/m.edsoo.ru/97a0672f
nepexojax
86 VYpaBHeHHe TEII0BOro OagaHca bu6nuoreka L{OK https:/m.edsoo.ru/ab1521fb
87 Pemenue 3agau bu6mmoreka [{OK https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaATSAKEHUE.
88 Kanunspusie spxexms. Jlapienne nox bu6mmoreka LIOK https://m.edsoo.ru/b42f1£97

HCKPUBJICHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyina Jlammaca
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O0001IeHre U cucTeEMaTU3aUs 3HAHUI

" bubnuorexa [JOK
89 1o Teme "ArperaTHble COCTOSIHUS
" https://m.edso0.ru/0b52575¢
BeriecTBa. Pa3zoBbIe MEPEXOIbI
KonTponbHas pabota mo Teme
90 "ArperatHble COCTOSIHHSI BEIIECTBA bubmmorexa [TOK
P | - ' https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOBI
DneKTpu3aIus Tei U e€ MpOosIBICHUSI.
Dnektpuyeckuii 3apsia. [IBa Buma
91 P pan. /1 . bubnuoteka [{OK https://m.edsoo.ru/1aff445f
aNeKTpudecKux 3apsaaoB. [IpoBogHuKwy,
TUDJIEKTPUKU U TIOTYTIPOBOIHUKHU
DneMEeHTapHBIN ANEKTPUIECKUH 3apsil.
92 3aK0H COXpaHEHUSs IEKTPUUECKOTO bu6nmoteka L{OK https:/m.edsoo.ru/f49afd24
3apsaa
93 B3aumopeiictBue 3apsioB. Toueunsie bubnmnoreka [JOK
3apsnbl. 3akoH Kynona https://m.edsoo.ru/445b7746
bubauoreka IIOK
94 Pemenue 3agau https://m.edsoo.ru/6b87ecS5a
https://m.edsoo.ru/08fc19bc
Onekrpuueckoe nose. Ero neiicteue Ha
95 P A bubmuoreka I{OK https://m.edsoo.ru/05c6bfal
ANEKTPUUYECKUE 3aPSIIbI
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
96 [Tpo6usrii 3apsia. JInHUM HAPSHKEHHOCTH bubnuoreka [IOK
AIEKTPUUECKOTO T0Jist. OTHOPOHOE https://m.edsoo.ru/3dac6957
AJIEKTPUIECKOE TI0JIe
[ToTeH1MambHOCTh DJIEKTPOCTATUIECKOTO
bub6aunoreka [IOK
97 noJist. Pa3HOCTE TOTEHITNATIOB U
https://m.eds00.ru/80021447
HampsHKeHHe
[ToTenumanpHas >HEprus 3apsaa B
98 31eKTpocTaTuueckoMm nodje. [lorenunan bubnmoreka L{OK https:/m.edsoo.ru/af5fa389
ANEKTPOCTATHYECKOTO OIS
99 CBs13b HANPSHKEHHOCTH TIOJISI U PA3HOCTH bubnmoreka [{OK https:/m.edsoo.ru/df7a6838
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MMOTCHIHAJIOB JJIA 3JICKTPOCTATUYCCKOI'O
I10J14

[IpuHIMI cyneprno3nuuy 3JEKTPUIECKUX

100 . bubmuoteka I{OK https://m.edsoo.ru/Ocfeda6e
noJien
bu6mmorexa [JOK
101 | Pemenne sanas https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsaa. [lone bub6nuorexa [IOK
PaBHOMEPHO 3apsKEHHOM chepbl https://m.edsoo.ru/b297b5¢3
[Tosie paBHOMEPHO 3apsAKEHHOIO 10
103 | o6wvémy mapa. [lone paBHOMEPHO bu6mmoreka LIOK https:/m.edsoo.ru/f7a665¢e
3apsHKEHHON OECKOHEYHOM MIOCKOCTH
104 [IpoBOAHMKY B 3JIEKTPOCTATUIECKOM bubmuorexa [IOK
noJje. Y cjaoBrU€e paBHOBECHS 3apAJIOB https://m.edsoo.ru/32405¢eab
105 JIMpNEeKTpUKY U OJIyIPOBOJHUKH B bubnuorexa [JOK
3JIEKTPOCTATAYECKOM MOJIE https://m.edsoo.ru/060ebab5
Kongencarop. DneKkTpoéMKOCTh
106 | xonzmeHcaTopa. DNEKTPOEMKOCTD Bubmmorexa LIOK
https://m.edsoo.ru/845b4{73
IJIOCKOI'0 KOHAEHCATOpa
107 [TapannenbHoe coeMHEHNE bubnuoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce?
108 IlocienoBaTeabHOE COEIUHEHNE bubmuoreka [IOK
KOHJIEHCATOPOB https://m.edso0.ru/1€992920
109 | DuHeprus 3apspKeHHOTO KOHAEHCATOpa bubmuoteka I{OK https://m.edsoo.ru/73a34£18

110

Pemenue 3amau

bu6nuoteka L{OK https:/m.edsoo.ru/5fb2acb5
https://m.edso00.ru/27434040

111

JIBrokeHue 3apsiKEHHOM YacTHUIIbI B
OJTHOPOJTHOM DJICKTPHUECKOM IT0JIe

bub6mnoreka [IOK
https://m.edsoo.ru/8341d6ac

112

Pemenue 3amau

113

O00011IeHIE U CUCTEMATU3aIUs 3HAHUN
o Teme "DnekTpudeckoe noiue"

bu6mmoreka [JOK
https://m.eds00.ru/5752603f

114

KonTponbHas padbota no teme

bu6moreka LIOK https://m.edsoo.ru/cefe90e9
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"Dnexkrpuueckoe nose"

115

Cuia Ttoka. ITocToSHHBII TOK. Y CII0OBUA
CYILIECTBOBaHUS TOCTOSTHHOTO
3JEKTPUUYECKOTO TOKA

bu6mmoreka [IOK
https://m.eds00.1ru/233311b5

116

Wcrounuku Toka. Hanpsixenne u 3/1C

bu6mmorexa [JOK
https://m.edsoo.ru/0839al115

117

3akoH Oma AJ1d yyacTKa LeIu.
DIEKTPUYECKOE COMPOTUBIICHUE

bubnuoreka L{OK https:/m.edsoo.ru/f14f251e

118

3aBUCUMOCTh COMPOTUBIICHUS
OJIHOPOJIHOTO MTPOBOJIHUKA OT €r0 JITTMHBI
Y TUIOIIA/U TIOTIEPEYHOTO CEUCHUS

bubmuoteka I{OK https://m.edsoo.ru/95fedf51

119

VY enpHOE COMPOTHUBIICHHE BEIIECTRA.
Pemmenue 3agau

bu6mmorexa [JOK
https://m.edsoo.ru/437f8300

HOCJ’ICI{OB&TGJ’IBHOC, mapajujicibHOC,

120 bu6mmoreka [IOK https://m.edsoo.ru/236f7e07
CMEIIaHHOE COCTMHECHUE MTPOBOTHUKOB
Pacuét pa3BeTBIEHHBIX IEKTPHUUECKUX

121 . P P bubmuoreka I{OK https://m.edsoo.ru/1794¢f37
ueneii. [lpaBuna Kupxroga

bu6mmorexa [JOK
122 | P
CHieHue sajad https:/m.eds00.ru/3881b469

123 PaGora snexkTpudeckoro Toka. 3akoH bu6mmoreka [IOK
Jxoynsa —Jlenna https://m.edsoo.ru/a3605¢c5¢

124 | PemecHue 3amau Bbu6mmoreka L{OK https://m.edsoo.ru/6761bf0f
MOIIHOCTB 3JIEKTPUUECKOTO TOKA.

125 | TemroBas MOIIHOCTb, BEIJEIsIeMas Ha bubnnoreka I1OK https://m.edsoo.ru/99750a6f
pesucrope

126 | Pemenue 3amau bu6mmoreka [IOK https://m.edsoo.ru/eb72fc24
3J1C u BHyTpeHHEE COIPOTUBICHUE

127 A YIP P bubmuoteka I{OK https://m.edsoo.ru/72d453af
HCTOYHHKA TOKA
3axon OMa It HOJIHOM (3aMKHYTOM

128 a . ( yToH) bu6mmoreka LIOK https://m.edsoo.ru/221£40fb
ANEKTPUYECKON LIeTn

129 | Pemenue 3agau Bbu6morexa [JOK
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https://m.eds00.ru/3580b679

130 | MomHOCTh UICTOYHHKA TOKA bubnmorexa HOK
https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
1311 Koporkoe sampikare https://m.edso00.ru/5465632
132 | Konpaencarop B LIeM MOCTOSIHHOTO TOKa bu6mmoreka LIOK https://m.edsoo.ru/35368f3¢
133 | Pemenue 3amay bu6nmoreka LIOK https://m.edsoo.ru/4410cef0
134 Pemenue 3agau no reme "llocTostHHBIN bubnuoreka [JOK
ANEKTpUYECKUI TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo teme "llocTostHHBIN bubmuoreka [JOK
AIEKTPUUYCCKUN TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau mo treme "llocTostHHBIH bubmuoreka [JOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre u cucTeMaTU3amus 3HaHUH
137 | mo Tteme "I10CTOSHHBIN AJIEKTPHUUCCKUI bu6nuoteka [{OK https:/m.edsoo.ru/bfd7a050
TOK"
138 KonrponbHas pabora o Teme bubnuorexa LIOK
"[locTOSHHBIN 31€KTpUUECKUI TOK" https://m.edsoo.ru/1885ddf1
DJeKTpruyecKast MpOBOIUMOCTD
139 paBJ'II/I‘I:HBIX BGHIGCIJ)TB. DNeKTpUUECKUN TOK buommorexa LIOK
https://m.edsoo.ru/da794295
B MeTasuiax. CBepXIpOBOAUMOCTD
DIIEKTPUYECKUI TOK B pacTBOpax U
140 | pacmaBax 3JE€KTPOJUTOB. 3aKOHBI bubmorexa HOK
https://m.edso0.1u/4b423491
®dapanes 175 IEKTPOIN3a
. bubmuoreka [JOK
141 | Dnexrpuueckuil Tok B razax. [lmazma hitos://m.edsoo. r/92d92£76
142 DUICKTPHUHECKHIt TOK B BaKyyMe. bu6nuoreka L{OK https:/m.edsoo.ru/2E+160
Baxyymubie mprOopbl
143 | DaexTpu4ecKUi TOK B MOIYIIPOBOJTHUKAX bubmorexa HOK
https://m.edsoo.ru/ab61c660
144 | TlomynmpoBOJHUKOBEIE MPUOOPHI bubmorexa HOK

https://m.eds00.ru/83622200
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DU3NYECKUN TPAKTUKYM 10 TEME
"M3MepeHne cuibl TOKa M HalpsKEHUs B
LENH IOCTOSTHHOTO TOKA IPH IIOMOILU
aHaJIOTOBBIX U LU(POBBIX U3MEPUTEIBHBIX bub6nuoreka IIOK
pu6opoB" uiH "3HAKOMCTBO ¢ IUPPOBOH https://m.edsoo.ru/5643¢a56
naboparopueit o gusuke. [Ipumepsl

145

n3MepeHus: GU3NUECKUX BEJIMUUH MTPU
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

DU3NYECKUN TPAKTUKYM 10 TEME
"M3yyeHrne HEpaBHOMEPHOTO IBUKEHUS C
LENBIO OMPEeIeIeHUsI MTHOBEHHOMN
ckopoctH"

146 1 1 bubmuoteka [{OK https://m.edsoo.ru/f6292f5f

DuU3HUECKUN IIPAKTUKYM 110 TEME
"N3mepenue ycKOpeHusl Ipu
MPSIMOJIMHEMHOM PaBHOYCKOPEHHOM
147 | ABM>KCHMH ITO HAKJIOHHOM IIJIOCKOCTHU'" WJIH 1 1 bu6mmoreka LIOK https://m.edsoo.ru/6960b6ef

"HccnenoBanue 3aBUCUMOCTH IYTH OT
BPEMEHU IIPH PaBHOYCKOPEHHOM
IBIKeHUN"

Du3HUECKU IPAKTUKYM 110 TEME
"M3mMepeHue yCKOpEeHHsI CBOOOTHOTO bubnunorexa [IOK

nageHus" win "M3yueHue ABUKEHUs Tela, https://m.edsoo.ru/d1ea2402
OpOILIEHHOT0 TOPU30HTAJILHO"

148

PuU3NYECKU IPAKTUKYM 110 TEME
"N3ydeHne NBUKEHHUS TeJa 10
OKPY>KHOCTH C IIOCTOSSHHOM 110 MOJYJIIO
149 | ckopocthio" wim "McciaenoBanue 1 1 bu6mmoreka LIOK https://m.edsoo.ru/bef53514
3aBHCUMOCTH NEepHoia 00paleHus
KOHHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

150 | Pusmyeckuil NpakTUKyM IO TEME 1 1 bubmmoreka [IOK
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"M3mepeHune paBHOICUCTBYIOIIECH CUITBI
TIpH IBIKEHUH OpyCKa 10 HAKIOHHOM
miockoctu" niu "lIIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JABW)KECHHUS
Opycka Mo HaKJIOHHOHU TJTIOCKOCTH Ha
3a/IaHHOE PACcCTOSIHUE OT €ro Macchl"

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

151

@uU3HYECKUHN IPAKTUKYM 110 TEME
"NccnemoBanne 3aBUCUMOCTH CHIT
YIPYTOCTH, BO3HUKAIOIINX B MIPYKUHE U
pE3UHOBOM 00pa3sIie, oT ux aegopmanun”
nny "M3ydeHne IBUKEHUSI CUCTEMBI TE,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
nérkuit 0J10K"

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

152

PU3HUECKUN IPAKTUKYM 110 TEME
"Uzmepenne kodhuimenTa TpeHus mo
BEJIMYMHE YTI0BOr0 KO3 huueHTa
3aBucuMoctd Frp(N)" nnm
"UccnenoBanue ABMXKEHUS OpycKa 1Mo
HaKJIOHHOM IJIOCKOCTH € TIEPEMEHHBIM
kodpuumentoM Tpenus" wnu "Mzyuenue
JBUKEHMSI TPy3a Ha Bally C TpEHUEM"

bubnnoreka LIOK https://m.e HYPERLINK
"https://m.edsoo.ru/b83b1607"dso00.ru/b&83b1607

153

DuU3HYECKUN IIPAKTUKYM 110 TEME
"UccnenoBanue yclioBUil paBHOBECHUS
TBEPAOrO TeJIa, UMEIOLIETO OCh
Bpamenus" win "KoHcTpynpoBaHue
KPOHILITEHHOB U Pacy€T CUil ynpyroctu"
nnu "M3ydeHune yCTOMYMBOCTH TBEPIOTO
TeJa, UMEIOLIEro MJI0MAab OMOPHI"

bu6mmoreka LIOK https://m.edsoo.ru/4a04f4f7

154

DuU3HUECKUH IPAKTUKYM I10 TEME
"N3mepenue ummysbca Teja 1o
TopMo3HOMY nyTu" unu "U3mepenue

bubmuoteka I{OK https://m.edsoo.ru/856b28e
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CHJIBI TSITH, CKOPOCTH MOJIEH
JIEKTPOMOOMIIS U MOIIIHOCTH CHJIBI TSTH"
win "CpaBHEHHE U3MEHEHHSI UMITyJIbCA
TEJa ¢ UMITYJIbCOM CHJIBI" WU
"UccnenoBanue coxpaHeHUs! UMITyJIbCca
IpU yIPyTroM B3aUMOJAEUCTBUN" WU
"N3mepeHne KNHETHYECKON YHEPTUH Teja
10 TOPMO3HOMY ITyTH"

155

DU3NYECKUN TPAKTUKYM 10 TEME
"M3yueHne U30TepMUUYECKOTO MpoIecca
(pekoMeH0BaHO HCTIOIb30BAHHE
uudpoBoii 1aboparopun)" unm "Mzydenue
n30X0pHOoro npouecca” i "HU3ydenne
n3o0apHoro mnporecca” win "[IpoBepka
ypaBHEHUSI COCTOSTHUS"

bubnmoreka [{OK https://m.edsoo.ru/e0fe7e07

156

®u3HYECKU IPAKTUKYM I10 TEME
"U3mepenue yaenbHOl TEmI0EMKOCTH"
unu "MccnenoBanue npoiiecca OCThIBAHUS
Bemectsa" uind "Mccnenosanue
aanabaTtHoro mpouecca” win "HM3ydenue
B3aMMOCBS3U YHEPTUU
MEKMOJIEKYJISIPHOTO B3aUMOJCHCTBUS U
TEMIEPATYpPbl KUIIEHUS KUKOCTEH"

bubnuoreka [{OK https://m.edsoo.ru/2f2faa61

157

PuU3NYECKU IPAKTUKYM 110 TEME
"N3ydeHne 3aKOHOMEPHOCTEN NCTTapEHNUs
sunkocten" win "M3Mmepenue yaenbHoi
TEIJIOTHI TUIABJICHUS JIbJa" WIH
"HM3y4eHne CBOMCTB HACHIIIEHHBIX TapoB"
i "M3mepenne abCcoMOTHON BIaXKHOCTH
BO3/lyXa M OLIEHKa MacChl IapoB B
nomenieHnn". M3mepenne korpduimenta

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5
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IMOBEPXHOCTHOT'O HATAXKCHUA

158

dusnueckuil NpakTUKyM 10 TeEMe
"HaOroieHue npeBpalieHust SHepruu
3apsHKEHHOIO KOHAEHCATOpa B YHEPTHIO
n3nydeHus ceeronuona’ unm "Msyuenue
IPOTEKaHUs TOKA B LIETIH, COAEpIKaIIeH
KkoHzeHcarop" win "Pacnpenenenue
Pa3HOCTH MOTEHIIMAJIOB (HANIPSKEHNUS )
IIPU MOCJIEI0BATENBHOM COEIMHEHUN
KOHJIEHCATOpOB"

bu6nmoreka [JOK
https://m.edsoo.ru/ec424377

159

DuU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBaHue CMEIIAHHOTO COEIMHEHUS
pe3ucropoB” ninu "M3MepeHue yaenbHOro
COIPOTHBIIEHUS IPOBOJHUKOB' WK
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
OT HANPSDKEHUS IS JIAMITbl HaKaJIuBaHUs "

bubmuoreka [{OK
https://m.edsoo0.ru/2b179d98

160

DU3NYECKUHN TPAKTUKYM 10 TEME
"Habmronenue anexrponunza" uim
"N3mepenue 3apsiaa 0THOBAJICHTHOTO
noHa" win "HMccnegoBanue 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl" win "CHsATHE BOJIbT-
aMIEPHOI XapaKTepUCTUKU auoaa"

bu6mmoreka [IOK
https://m.edsoo.ru/64b6e901

161

Pesepubiil ypok. O60011eHIE 1
cucreMatTusanuvda 3HaHHUH 110 TEME
"KunemaTtuka"

bub6morexa [JOK
https://m.edsoo.ru/ed017d93

162

PesepBubIil ypok. O6001eHNE 1
CUCTeMAaTH3alMsI 3HAaHUH 110 TeMe
"Imaamuka"

bu6mmoreka [IOK
https://m.edsoo.ru/3149956b

163

PesepBHeIil ypok. O6o0IeHHE 1
cucremMatTu3anuia 3HAHUH 110 TEME

Bbu6moreka L{OK https://m.edsoo.ru/0f9752ac



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac

"Craruka TBeporo tena"
PesepBubIil ypok. O6001IeHNE 1
164 | cucremaTu3anusg 3HAHUH 10 TEME 1 bu6mmoreka LIOK https://m.edsoo.ru/6c0df9cc
"3aKOHBI COXPAHEHUS B MEXAHUKE"
PesepBHelit ypok. O6o0IeHHE 1
165 CHCTeMaTH3aIlvs 3HaHUH 110 TeMe | bubmuoreka [{OK
"OCHOBBI MOJICKYJIIPHOKMHETHUECKOM https://m.edsoo.ru/de148976
Teopun"
Pe3epBHBIit ypoK. O6o6£ueH1/Ie u Bu6miorexa LJOK
166 | cucreMatusanys 3HaHUH 10 TEME 1
https://m.edsoo.ru/Obcc77¢cl
"TepmoanHamuka. TenaoBble MALIUHbI"
PesepBHelit ypok. O6o01IeHHE U
167 CHUCTEMAaTH3alMs 3HAHUH T10 TEME 1 bubmuoreka [{OK
"ArperatHble COCTOSIHHSI BEIIECTBA. https://m.edsoo.ru/59ca5¢91
®dazoBbie Iepexoan"
Peseprubiil ypok. O6001eHIE 1
168 | cucremartuzanus 3HaHUI IO TEME 1 bubnuoteka [{OK https://m.edsoo.ru/f2381c0c
"Dnexrpuueckoe mose"
PesepBHelit ypok. O6001ieHue 1
169 | cucremaTu3anusg 3HAHUH 10 TEME 1 bu6nroreka LIOK https://m.edsoo.ru/3cae6dal
"[IoCTOSHHBIN 71EKTPUUECKUIN TOK"
PesepBHbIil ypok. O000ICHHE 1
170 CI/ICTI;MaTI/ISZIII)I/IH 3HaHI/117L1[I o treMe "Toku B 1 bubmorexa [IOK
" https://m.edsoo.ru/cc7681d4
pa3IUYHBIX cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 2 16
I[TPOIT'PAMME

IINTAHUPOBAHMUE KJTACCA «CHPHYC» 10 kaace

Ne n/m

HaumeHoBaHue ypoka

Heneas



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

I'naBa 1. Hay4yHblii MeTO MO3HAHMSI TPUPOABI

1 ®dusnka — pyHIaMeHTalbHAS HayKa O IPUPOIE 1 Hepens

2 ®u3nyuecKue METO bl UCCIIeI0BAHUS 1 Henens

3 Ouznyeckue BenuuuHbl. CrocoObl M3MepeHUsT PU3NIECKUX BETUUHH. 1 Henens

4 MopenupoBanue GU3NIECKUX SBICHUN U TIPOLIECCOB. 1 Hepens

5 Oduzndeckue BeMIuHbL. [lorpemHocT u3MepeHuii pru3nvecKux BeTHIuH 1 Henens
Ponb u MecTo pusuku B GOpMUPOBAHUN COBPEMEHHOM Hay4YHON KapTUHBI MUPA, B PAKTUYECKOM

6 NeITeILHOCTH JIF0IEH 2 Henens

I'naBa 2. Kunemaruka

7 Mexanunueckoe asmxenue. Cucremsl orcuera. Tpaekropus. [IyTe. [lepemenienue. 2 "Henens

8 PaBHOMepHOE npsimoninHelHOe ABrxkeHue. Cpenanss ckopocTb. CpeHss MyTeBasi CKOPOCTh 2 Henens
PaBHoMepHOE npsamonuneiiHoe neuxkenue. ['papuueckoe npeacrasnenue [1PJ. Pemenne 3anau ¢

9 HCIIOJIb30BAHUEM 3aKOHA JABUKECHUSI. 2 menens

10 OTHOCHUTENBHOCTD JBHKEHUS. 3aKOH CIIOKEHUSI CKOPOCTEH. 2 "Heaens
HepaBHomepHoe nBuxkeHne. MrHoBeHHasi CKOpoCThb. Y ckopeHue. HopManbHOE U TaHT€HI[MAJIbHOE

1 YCKOpEHHE. 3 Henens

12 [TpsimonuHetHOE paBHOYCKOpEHHOE ABMXkeHue. [ padudeckoe mpencTaBieHue. 3 Henens

13 CBobogHoe manenue. JIBuxenue Tena, OpoimeHHOTo TOPU30HTATIBHO. 3 Hexens

14 JIBukeHme Tena, OPOIICHHOTO O] YTJIOM K TOPH30HTY 3 Henens

15 JIBU>KEHHE 1O OKPYKHOCTH C MOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO U €r0 XapaKTePUCTUKH. 3 "Hexens

16 KonTpoasnas padora Ne 1 "Kunemaruka' 4 nenens

I'nasa 3. lunamMmuka

WNuepuus. Ilepsbiii 3akoH HeroTona. MHEpumanbHble 1 HEUMHEPLUAIBHBIE CUCTEMBI OTCUETA.

17 [Tpuniun otHOocuTenpHOCTH [ anues. 4 nepens

18 Cuna. MneptHocTh. Macca. Bropoii 3akon HbroToHa. 4 Hepens

19 Bzaumopeiicteue Ten. Tperuit 3akon Herotona. Bec Tena. 4 uenens
3aKOH BCEMUPHOTO TATOTEHUs. [[BUKEHME MJIaHET U UCKYCCTBEHHBIX CIIYTHUKOB. [lepBas u

20 BTOpasi KOCMUYECKHE CKOpOCTH. 3akonbl Kemepa 4 nepens
Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHUsI CBOOOIHOTO TIa/ICHUS OT BBICOTHI HAJl TOBEPXHOCTHIO

21 TUTAHETHI U reorpaduueckoil mupoTHI. > HeJleNs

22 Cwuita ynpyrocTu. 5 Henens




23 Cuna TpeHus 5 "Henmens
24 JlnHaMuKa IBMKEHUS MaTEPUAIIBHON TOYKH IO OKPY>KHOCTH 5 Henens
25 Pemenne KOMOMHUPOBAHHBIX 3379 JTUHAMUKH. 5 Hepens
26 KontpoabHas padora Ne 2 /lunamuka 6 Henens
I'naBa 4. 3aK0oHBI COXpaHEeHUs
27 HNmnynec MaTtepuanbHOU TOYKU. VIMITyIbC CHIIBL. 6 Henens
28 M3MeHeHne nMItyabca CUCTEMBI TeJl. 3aKOH COXPAHEHUS! UMITYJIbCa 6 Henens
29 PeaktuBHOE nBUKEHUE. Y paBHeHUE Melepckoro. PeakTuBHBIE ABUTATENH. 6 Heaens
30 PabGora cribl. MOIITHOCTE CHIIEL. 6 Henena
31 OHneprus. Kunernueckas 3Heprus u ee U3MEHEHHE 7 Henens
[TorenumanbHas sHeprud. [loTeHuManbHas SHEPrus MpU IPaBUTALIMOHHOM U yIIPYTOM
32 B3aUMO/JICHCTBUH. 7 nenens
33 MexaHuueckas SHEprusl U €€ U3MEHEHNE. 3aKOH COXPAHEHUsI MEXaHUUYECKOM HEPIUu. 7 HeneIs
34 AOGCOIIOTHO HEYNPYToe U a0COMOTHO YIPYTroe CTOJKHOBEHUS 7 Henenst
35 Pemennie KOMOMHUPOBAHHBIX 337a4 Ha 3aKOHbI COXPAHEHUS 7 Henens
36 KonTpoabnast padora Ne 3 3akoHbI coxpaHeHust 8 Hexens
I'nasa S. Craruka
[TocTynarenbHOE U BpaliareabHOE ABMKEHUE TBepAoro Tena. [lnockoe neukenne. MHrHOBEeHHas
37 OCb BpAILICHUS. 8 Henens
38 YcnoBus paBHOBECHUS TBEPOTO Tejaa. MOMEHT CUIIBI. 8 Henmena
39 IIpuMeHeHne yCcnoBHil paBHOBECHS MPU PELIEHUH 3a]a4 CTATHKU. 8 Henens
40 Lentp TsxecTr. Buasl paBHOBECHS. 8 Hexenst
41 JaBnenue xuakocTeit u ra3o. 3akoH [lackans. 3akon Apxumena 9 Henensa
I'maBa 6. OCHOBBI MOJIEKYJ/ISIPHO-KMHETHYECKOH TeOpUM
OcHosuebie nonoxxeHust MKT u ux onbiTHOe 000ocHOBaHME. Macca u pa3Mepbl MOJICKYJ.
42 MounspHas macca. 9 Heens
43 Ocnosnble nonoxxenuss MKT u ux onbeiTHOe o0ocHOBanue. bpoyHoBckoe apmxkenue. Juddysus. 9 Henens
44 Cuiibl B3aMMOJIEHCTBHS MEX Y MoJieKyJ1aMu. [loTeHnmanbHas sHeprus B3anMOAEHCTBUSA 9 Henens
MOJIEKYJL.
45 ArperatHble COCTOSIHHSI BEIIECTBA 9 Henens




TepMmoanHaMuyeckas cUCTeMa U ee mapameTpsl. Temmeparypa. TemnoBoe paBHOBECHE.

46 YpaBHEHHE COCTOSTHUS. 10 nenens
47 WneanbHbliil ra3. OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH. 10 nepens
48 TemnepaTypa - Mepa cpelHel KHUHETUYECKOW SHEPTUU MOJICKYJI. 10 nenenst
49 N3Mepenne ckopocTel MOJIEKYJ ra3a 10 venenst
50 O0001IeHHBIH ra30BbIH 3aK0H. M30TpoIIecChl B UCATbHBIX T'a3aX 10 vepens
51 I"a3oBbIe 3aKk0OHBI. Pemienue 3anau 11 nenens
52 ["a3oBbIe 3ak0OHBI. Pemenue rpaduueckux 3amaad 11 venenst
53 VYpaBuenue Menaeneesa-Knalinepona. Y HuBepcaabHas ra3oBasi HOCTOSIHHAS 11 venens
54 3akoHbl ABorajipo u JlanpToHa 11 Henens
55 Pemenne kOMOMHUPOBAHHBIX 3a/1a4. 11 Hemensa
56 OcHOBBI MOJIEKYJIsIpHO-KHHETHYeCKON Teopuu. KonTposabnas padora Ne 4 "Ocnosbslt MKT" 12 venens
I'naBa 7. Tepmoaunnamuka. TemioBble MAIIMHBI
57 Pabota B TepMonHaMuKe 12 Henens
58 Penrenue 3amau. 12 wenmensa
59 KonudecTBo TermoTel. YpaBHEHHE TEIIOBOTO OalaHca. 12 nenens
60 DKBUBAJCHTHOCTh KOJMYECTBA TEIUIOTHI U paOOTHI. TeminoeMKOoCTb. 12 nenens
61 Pemenue 3amay "Termiooomen". 13 Hemensa
62 BuyTpenHsist sHeprusi. 3akoH coxpaHeHus sHepruu. [1epBolil 3aK0H TEPMOJUHAMUKHY. 13 venens
63 [IpuMeneHue nepBoro 3aKkoHa TEPMOJUHAMUKHI B U30IPOIIECCAX. 13 nenens
64 Pemenue 3aga4y Ha npuMeHeHue nepBoro 3akoHa T/] 13 Henens
65 MonsipHas TemIoeMKOCTb. TemioeMKOCTH ra3oB B uzonpoueccax. @opmymna Maiiepa. 13 Henmens
66 Pemienue 3aga4u Ha pacdeT BHYTpEHHEN SHEPTUU, KOJTUUECTBA TEIUIOTHI 14 nenens
67 Pemenne koOMOMHUPOBAHHBIX 3a7a4. 14 nenens
68 AnnabaTHBIH Tporiecc. 14 uenensa
69 Pemenue 3agau Ha npuMeHeHue nepBoB 3akoHa T/[ 14 nenens
70 HeobpaTumocTs miporieccoB B pupoie . Bropoii 3aKkoH TepMOIuHAMUKA 14 nenens
71 Tennoseie apurarenu. KIIJI TermmoBeix aBUrarenci. 15 wemensa
72 Maxkcumansubiid KIT/] TermoBeix asuratenei. [ukn KapHo. 15 nenens
73 Pemenue 3agau Ha pacuer KIIJ[ TemioBbIxX ABUTATEIEH. 15 Henens




74 Texuunueckue UKIILL. 15 wemensa
25 DKOJIOTHYECKHUE aCTIEKThI UCIIOJIb30BAHUS TEIJIOBBIX ABUTATENCH. TermnoBoe 3arpsa3HeHne 5
OKpPY’KaIoIIeH cpe/pl HEAeIA
76 KonTpoasnas padora Ne 5. 16 nenenst
JaBa 8. ArperaTHbl TOSIHMSI BelllecTBA. Bbl€ Nepexo/ibl
I'1asa 8. Arpera € CoCTO emecrBa. Pa3oBble nepexo
[TapoobpazoBanue u koHeHCanus. ViciapeHue u KureHue. Y IeinbHasl TeIioTa mapooOpa3oBaHMsL.
77 16 nenens
- HacebimmenHsie 1 HeHACHIICHHBIC MTapbl. 3aBUCUMOCTD TJIOTHOCTH U IABJICHUS HACBIIIEHHOTO Mapa 16
OT TeMIepaTypbl HeAeIA
79 Bnaxnocts Bo3ayxa. [Ipubopsl A u3MepeHus BIaXXKHOCTH BO3IyXa 16 Henens
80 Pemenue 3amau "Bnaxxnocts Bo3ayxa" (Hacts 1) 16 Henenst
81 Pemenne 3amau "BnaxHocts Bo3ayxa" (HacTs 2) 17 nenens
i~ TBépnoe teno. Kpucramnuueckue u amopdHsie Tena. [InaBnenue u kpucramumzanus. Y genbHas 17
TETJIOTA TUIABJICHUS. HeACT
83 Hedopmaruu BEpaoro tena. Momynes KOnra. 17 nenens
84 TemoBoe paciupeHue KUAKOCTeH U TBEPIABIX Tell, 00bEMHOE U IMHEHHOE. 17 nenens
[TpeoOpa3zoBanue sHeprun B (Pa3oBbIX Mepexoaax. Y paBHEHUE TeIIoBoro Oananca. Pemenue
85 3a1a4 17 nenens
86 [ToBepxHocTHOE HaTsDKeHUE. KoaPHIIMEeHT MOBEpXHOCTHOTO HATSHKEHUSI. 18 nepens
87 Pemenue 3anau "[loBepXxHOCTHOE HaTsHKeHUE. " 18 Hemensa
28 CwmaunBanue. HecmaunBanue. JlaBieHue mo1 MCKPUBJICHHON MTOBEPXHOCTHIO KHIKOCTH. 18
Kanunnsapuele siBaeHusl. HEAeIA
89 Pemenue 3agau "Kanunnspuelie spieHus" 18 Henens
90 KonTtposbHas padora Ne 6 18 Henens
I'naBa 9. JjiekTpuueckoe moJe
o1 DneKTpu3anus Tel U €€ NposiBICHUS. DIEKTPUUECKUi 3apsi. JIBa BUa 3IEKTPUUECKUX 3apsiiOB. 19
3aK0H COXpaHEHUS MIEKTPUUCCKUX 3aPsII0B. HeACTA
92 3akon Kynona. 19 nenens
93 Pemenue 3agau Ha 3akoH Kymnona. 19 Henens
DnekTpuueckoe noje. HampsykeHHOCTh 3JeKTpUUYecKOro noJjsl. JIMHUM HanpsKeHHOCTH
94 19
Heaens

SJICKTPUYCCKOTI'O ITOJIA.




95 OnHOpOoAHOE AJIeKTpUYEeCcKoe noJie. [IpuHIMI Cynepno3uiiuy AIEKTPUUECKUX TTOJIEH. 19 nenens
96 Pemenne 3amau "HanpspkeHHOCTD SJIEKTPUIECKOTO OIS 20 venenst
97 Teopema ['aycca 20 nenens
08 Pabota cun anexkrpocTaTideckoro nojis. [IoTeHIanbHOCTh 3JEKTPOCTATHIECKOTO TIOJIA. 20 "enenst
99 HOTGHHI/Iaj'IBHaSI SHEPrus 3apsja B OJHOPOIHOM 3JIEKTpUYecKoM noJie. [loTeHimansHas sHeprust 20 Henens

B3aUMOJICUCTBUS 3apsI0B.
100 [Torenuman. Paznocts noreHuanoB. CBsi3b HANPSHKEHHOCTH MOJISL U PA3HOCTU MOTEHIUATIOB. 20 Henmens
101 Pemenue 3amau "[lorennman" (Yacts 1) 21 "Henenst
102 Pemenne 3amau "l[lorennnan" (Yacts 2) 21 genens
103 ITose Toueuynoro 3apsiaa. H(jne PaBHOMEPHO 3apsHKEHHON C(hephl. IfapTI/IHLI JINHUI 21 nenens

HAIPSHKEHHOCTH 3THUX TOJICH W SKBUTIOTCHIIMAIBHBIX TTIOBEPXHOCTEH.

[Toste paBHOMEPHO 3apsKEHHOTO TI0 00beMy mapa. [lojre paBHOMEpHO3apsHKEHHONW OECKOHEUHOM
104 I0CKOCTH. KapTHUHBI TMHUNA HANPsHKEHHOCTH 3TUX TMOJIEH U AKBUITOTEHIIMATBHBIX MTOBEPXHOCTEH. 21 memens
105 [IpoBOAHMKY B 3IEKTPUUECKOM I10JIE 21 nepens
106 JM2IIEKTPUKH B IIEKTPUUYECKOM T0JIE. J{U3IeKTprUUeCKasi IPOHULAEMOCTb CPEIbL. 22 Henens
107 Pemenue 3anay "[IpoBOJHUKYN U JUANEKTPUKHU B DJIEKTPUIECKOM MoJie." 22 Henmens
108 Konnencarop. D1eKTpoeMKOCTh ITIOCKOTO KOHIEHCATOPA. 22 Henens
109 [TocnenoBarenbHOE COEAMHEHUE KOHAEHCATOPOB. [1apanienbHoe coequHEHNE KOHIEHCATOPOB. 22 "Henens
110 Pemenue 3agau "CoeauHeHne KOHAEHCATOPOB" 22 "enens
111 DHeprus 3apsHKeHHOTO KOHASHCATopa. 23 "enens
112 JIBM>KEeHHE 3apsKEHHON YaCTUIBI B OJHOPOJHOM 3JIEKTPUYECKOM I10JIE 23 Hepens
113 Pemenne KoMOMHUPOBAHHBIX 3a7a4. 23 Henens
114 KonTpoasnas padora Ne 7 23 "enens

I'nasa 10. ITocTOSIHHBIN 3JIEKTPHYECKUH TOK

115 Cuiia Toka. [TocTosIHHBIN TOK. Y CTIOBUS CYIIECTBOBaHUS TOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA. 23 uenens
116 3akon Oma ju1s yuacTka menu. ConpoTHBIICHHE. 24 nenens
117 [TocnenoBarenbHOE M apaUIeIbHOE COCITMHEHUE TPOBOHUKOB. 24 "enens
118 Pemenue 3amau "l[locnenoBaTenbHoE U MapauieIbHOE COCTMHEHHE IPOBOAHUKOB. " 24 genens
119 Pemenne 3amau "CMemanHoe coenuHeHne MpoBoaHUKOB." (Yactp 1) 24 nenens
120 Pemenue 3amau "CmemnmanHoe coequHeHre mpoBoaHUKoB." (HacTe 2) 24 Henmens




121 Pa6oTa u MmoutHOCTE TOKA. 3akoH [[xoymsa-JIeHma. 25 nenens
122 N3MmepeHne cuibl TOKa, HAPSIAKEHUS] M COIIPOTHUBIICHUS. 25 "Henens
123 Pemienne 3amgau "M3mepenue cuibl TOKA, HAMIPSKEHUSI U COMPOTUBIIECHHUS. " 25 Henens
124 DNEKTPOABUKYILAs CUTIA. 25 Henens
125 3axoH OMa 11 HOJIHOU LIenH 25 Henens
126 Pemenne 3amay "3akon Oma mj1s1 moiHoH nenu" 26 nenens
127 Hcrounnku Toka 26 "Henens
128 ITpaBuna Kupxroda. 26 "Henenst
129 Pemenne 3amau "l[Ipasuna Kupxroga." (Hacts 1) 26 "Henens
130 Pemenue 3amau "[Ipasuna Kupxroda." (Hacts 2) 26 Henens
PaGota u MoiHOCTh TOKA Ha y4acTke 1emnu, coaepxaiiem D/[C. [lepenaya snextpuueckoit
131 SHEPIHH. 27 nenens
132 Pemenne 3amgau "KII/] anexrpuueckoit nenu" (Yacts 1) 27 Henenst
133 Pemrenne 3amaua "KII/] anexrpudeckoit nenu" (Hactp 2) 27 "wenens
134 KonpaeHncarop B uenu nocTOSHHOTO TOKa 277 Henens
135 Pemenne 3amau "Kongencarop B uenu noctostHHoro Toka" (Yacts 1) 27 Henens
136 Pemenue 3agau "Konaencarop B 1ienu noctostHHOTro Toka" (YacTs 2) 28 "enens
137 Pemenue paznuunbix 3a1a4 "[1oCTOSHHBIN 3JIEKTPUYECKUAM TOK" 28 Henens
138 Kontposbnas padora Ne 8 28 Henmens
I'naBa 11. Toku B pa3JIM4YHBIX cpeaax
DneKTpuYecKas MPOBOJUMOCTh PAa3JIMUHBIX BEIIECTB. DICKTPOHHAS MPOBOAMMOCTD TBEPIBIX
139 METaJUIOB. 3aBUCUMOCTH CONIPOTUBIICHUS METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb. 28 Hezens
[MomynpoBoaauku. COOCTBEHHAS M MPUMECHAS POBOIUMOCTD MOTYyTPOBOIHUKOB. CBOHCTBA p—
140 n-nepexonaa. [ToaynpoBoAHUKOBEIE TPUOOPHI. 28 nezend
141 DNEKTPUUECKUN TOK B 3JIEKTPOJIUTAX. DIEKTpoIn3. 3akoHbl Dapajes A 3JIeKTPOoIu3a. 29 Henens
142 Pemenue 3agau Ha 351EKTPOIIH3. 29 venens
DIIEKTPUUYECKHI TOK B razax. CaMoCTOATEIbHbIN U HECAMOCTOATENbHBIN pa3psia. Paznuunbie
143 THUIIBI CAMOCTOSATEIILHOTO pa3psia. 29 nenens
144 TexHu4eckue yCTpOMCTBA U UX MPAKTUYECKOE IPUMEHEHUE 29 nepnens
I'naBa 12. ®u3nyeckuid IPAKTHKYM 10 PelIeHUIO 3a1a4
145 Mexanuka. /IBuykeHne CBA3aHHBIX CHCTEM. 29 Henens




146 Mexanuka. [[Br>keHHuEe OJHOTO Teja M0 MOBEPXHOCTH APYTOro. 30 menmens
147 Mexanuka. /[BmKeHHE MO OKPYKHOCTH U 3aKOHBI COXPAHEHUS. 30 venenst
148 Mexanuka. [Tepexoa MexaHHUECKOH SHEPTH BO BHYTPEHHIOK. PaboTa cuit TpeHusl. 30 wemens
149 Mexanuka. 3aKOHbBI COXpaHEHHs. YTIPYTui yaap. 30 nenenst
150 Mexanuka. I3MeHeHne MEXaHMYECKOW SHEPTUU BHEITHUMU CUJIaMU. 30 menmens
151 Mexanuka. I3MeHEeHnEe MEXaHUYECKOW SHEPTUH U 3aKOH COXPAHEHUS UMITYJIbCA. 31 nenens
152 Mexanuka. [InaBanue Ten. Bo3ayxomniaBaHue. 31 Henens
153 Mexanuka. JKUAKOCTh B YCKOPEHHO JBUTAIOIIEMCS COCY/IE. 31 nenens
154 MonekynsipHas ¢pusuka u TepmoauHamuka. KomOnnuposansbie 3agaun.(Yacte 1) 31 Henens
155 MonexkynspHas ¢pusuka u repMmonuHamuka. KomOunupoBanuele 3agauu. (HacTs 2) 31 nenens
156 MonekynspHas ¢u3uka 1 TepMoauHamMuKka. Binaxknocts Boznyxa (Yacts 1) 32 nenens
157 MonexynsipHas ¢pusuka u TepMoarHaMuka. Biaxxnocts Bozayxa (Hacts 2) 32 wenens
158 MonexynsipHast pU3uKa 1 TepMOAMHAMKKa. BiaxkHocts Bo3myxa (Hacts 3) 32 Henens
159 DnekTpoauHaMuKa. Pemenne KoMOMHUPOBAHHBIX 3a/1a4 dJeKTpocTaTuku. (Yacth 1) 32 uenens
160 DnekTpoanHamMuKa. Pemmenrne KoMOMHUPOBAHHBIX 3a7a4 JIeKTpocTaThKu. (HacTs 2) 32 nenens
161 DnekTpoanHamuKka. Pemenrne KoMOMHUPOBAHHBIX 3a7a4 deKTpocTaTuku. (HacTs 3) 33 »enens
162 DnekTpoauHamMuKa. Pemmenne koMmOMHUPOBaHHBIX 3314 "T0CTOSHHBINM ANEKTpUIECKUi TOK" 33 mHenens
163 Pesepn 33 "enens
164 Pezeps 33 "enens
165 Pezeps 33 nmenens
166 Pezeps 34 »enens
167 Pesepn 34 nenens
168 Peseps 34 nenens
169 Peseps 34 »enens
170 Pesepn 34 uenensa
11 KITIACC

‘ Ne ‘ Tema ypoka KosunyecTBO 4acoB ‘ Mara DJIeKTPOHHbIE IH(PPOBLIE ‘




n/n Beero Konrpoabnbie | IlpakTuyeckue | u3ydeHusi | 0o0pa3oBaTesibHbIe pecypchbl
r
padoThI padoThbI
BzaumojeiicTBre TOCTOSTHHBIX
1 MarduToB ¥ IPOBOJHUKOB C TOKOM 1 bubmmorexa [IOK
poBOZ ’ https://m.eds00.ru/487a8593
MarnutHoe nose. ['unoreza Ammnepa
BexTop MarauTHOI MHIYKITHH.
2 [Ipun pI/Il'I CyIEepHo3H I/IZ MAarHUTHBIX 1 bubmorera [TOK
P vH yuep H . https://m.edsoo.ru/4clabccb
nosei. JIMHUY MarHUTHOM MHY KLU
3 MarautHoe noJie MPOBOJHUKA C TOKOM. 1 bu6muoteka [{IOK
OmneiT Opcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, €€ HalIpaBJIEHUE U 1 bub6numoreka [IOK
MOJyJ1b https://m.edsoo.ru/26d9¢5ba
bu6mmorexa [IOK
5 Pemenne 3ana 1
HHerH st https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amrepa. 1 bu6nmoreka [JOK
DNeKTpou3MepHUTEIbHbIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHnua, e€ HanpaBiieHUE U
7 MOAYJb. JIBMKEHUE 3apsSKEHHOM | bubmmoreka [JOK
YacTHUIIBI B OTHOPOJTHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
moJie
bu6nmoreka [IOK
P 1
8 CHICHHE 3a1a4 https://m.edsoo.ru/504e98c7
bu6mmoreka [IOK
9 Pa6 JI 1
abota Cisl Jlopentd https://m.edsoo.ru/d518be4b
bu6mmoreka [IOK
10 Pemenne 3ana 1
HICHHE saad https://m.eds00.ru/93617bd9
MarsuTHoe 10JI¢ B BEILIECTBE.
11 deppomMarseTUKH, mapa- u 1 bubmorexa LOK
pP - 11ap https://m.eds00.ru/30£f9608
JTMaMarHeTUKH
b K
12 OcHOBHBIEC CBOMCTBA 1 nomorexa I10

https://m.eds00.ru/0b58190a
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dbeppomarnetukos. [Ipumenenue
beppoMarHeTUKoB

13 Pemenue 3amad nmo reme "MarautHoe bubmuotexa [JOK
nose" https://m.edso0.ru/5b55¢307
14 Pemenue 3amad mo reme "MarautHoe bubmmoreka [JOK
nosne" https://m.edsoo.ru/41c4ae8a
SIBneHue IEKTPOMarHuTHON
15 nHAYKIWU. [I0TOK BEeKTOpa MarHUTHOM brbsmorexa LOK
https://m.edsoo.ru/b3efalcl
WHIYKITAN
bu6nmoreka [JOK
16 OAC nHnyKumn https://m.edsoo0.ru/48150bd8
17 3aKOH JIEKTPOMArHUTHON MHIYKITUH bubnuorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpuueckoe none. Toku bubmuotexa [JOK
dyko https://m.edsoo.ru/15abe140
19 O/JIC uHAYKIMH B ABMOXKYLIUXCS bubnnorexa [JOK
IIPOBOJTHUKAX https://m.eds00.ru/0235¢c02
bu6mmoreka [IOK
20 Permere sazer hitps://m.edsoo.nw/4dfda618
bubnuoreka [JOK
21 Hpasino Jletna https://m.edsoo.ru/bbc22726
NunyktuBHOCTh. Karyiika
22 WHIYKTAUBHOCTH B IIETIH ITOCTOSTHHOTO bubmorexa HOK
https://m.edsoo.ru/621eae9d
TOKa
3 SBnenue camonnaykuuu. J/C bubnmnorexa [JOK
CaMOMHIYKIINH https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO MOJIsl KATYIIKU C bubnmoreka [JOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3c0ad11
bu6mmorexa [IOK
25 Pemenme sana- https://m.eds00.1ru/88{69d2b
26 O06001IeHNEe U CUCTEMATH3AIUS 3HAHHIA bubmuoreka [JOK

o Teme "DIeKTpoauHaMuKa"

https://m.edsoo.ru/76484025
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KoHnTtposnbhas paboTa mo teme

bu6mmorexa [IOK

27
"DnexkrpoguHaMuka” https://m.edsoo.ru/8ae09b98
)3 Koneb6arenpnas cuctema. CBOOOIHBIE bubmuotexa [JOK
Kosiebanus. ['apMoHHnYeckue KonebaHus https://m.edsoo.ru/7c1db385
29 KunemaTtudeckoe u TMHAMHAYECKOE bubmmoreka [JOK
OITMCAaHME KOJIEOATENBHBIX IBUKEHUN https://m.edsoo.ru/87¢ce9498
DHepreTudeckoe onucanue. BeiBos
JTUHAMAYECKOTO OIIMCAHUSA
30 rapMOHUYECKNX KOJIEOAHUHN U3 UX bubmmorexa LIOK
P https://m.edsoo.ru/e3¢99692
SHEPreTUYECKOT0 U KHHEMATHYECKOTO
OITMCaHUI
bu6nuoreka [JOK
31 A a asa Kojiebauuii
MIIHTY 12 1 § HEbari https://m.edsoo.ru/7a0c439a
[Tepuon u yactora xkonedanuii. [lepros
MaJIBIX CBOOOIHBIX KOJIEOaHU
bu6mmorexa [IOK
32 MaTeMaTU4ecKoro MastTHuka. [lepuog
. https://m.eds00.1ru/e0399319
CBOOOHBIX KOJeOaHU Py KMHHOTO
MasiTHHUKA
13 3aryxaromue KoieOaHusl. bubnmnoreka [JOK
BreinyxneHnsie kosebanus. Pezonanc https://m.edsoo.ru/72¢93d09
bu6mmorexa [IOK
34 ABTOKOIIE0aHUS
https://m.edsoo.ru/6add2644
bubnuoreka [JOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo0.ru/756123c5
VYpok-koHpepeHuus "Mexanndyeckue
36 KOJIeOaHUS B MY3bIKAJIBHBIX bubmorexa LHOK
3] https://m.edsoo.ru/8ef587be
MHCTPYMEHTaX
37 O000111eHIE U CUCTEMATH3aIIU 3HAHUIH but6mmoreka [{JOK
o TeMe "MexaHnueckue Kojieoanusa" https://m.edsoo.ru/eb84182f
38 DeKTpOMarHuTHbIE KOJIeOaHu . bubnnorexa [JOK

KonebarenbHblil KOHTYD

https://m.edsoo.ru/d4adabde
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®opmyna Tomcona. CBsI3b aMILUTUTY AbI

bu6mmorexa [IOK

39 3aps/ia KOHJIEHCATOpa ¢ aMILTUTY 01 httos://m.edsoo. /093 afl
CHJIBI TOKa B KOJIe0aTEIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubnnorexa [JOK
uieaIbHOM KoJie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaromue 3JIeKTPOMarHuTHbIE
41 KOJ'I};@’:IHI/ISI. BLIHy;(I;[eHHLIe bubmmorexa LIOK
https://m.edsoo.1u/5¢668619
AIIEKTPOMArHUTHBIE KOJeOaHMsI
4 [lepemenns1it TOK. Pezucrop u bubmuorexa [JOK
KOHJIEHCATOP B LENU IEPEMEHHOI'0 TOKa https://m.edso0o0.ru/84836152
43 Karymka MHIyKTUBHOCTH B LIEIN bubaunoreka IIOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa ist 3IEKTPUYECKOM LIenu bubnmnorexa [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MOIHOCTh EPEMEHHOT0O TOKA.
45 AMIIIUTYAHOE U ACHCTBYIOLIEE bubmmorexa HOK
https://m.edsoo.ru/lcac6edc
3HAYEHHE CHUJIbI TOKA U HATIPSIKEHUS
46 Pe3onaHc B 351eKTpUUeCKON LenH bubmorexa HOK
https://m.eds00.ru/087506df
47 Pemenne 3agau bubmorexa [TOK
https://m.edsoo.ru/al6836a4
WneanbHbIi TpaHchopMaTop.
48 HpomBo;[CTBlcj, nege;[)aqa I/Ip bubmmorexa [IOK
" https://m.edsoo.ru/f97418ae
noTpebieHue NMEKTPUUECKON YIHEPTHH
DKOJIOrM4ecKHe pUCKHU IpU
MIPOU3BOICTBE AIEKTPOIHEPTHUH.
49 KI;/HLTypa I/ICHOJ'II)S(;[lfaHI/ISIp bubmmorexa LIOK
. https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTHH B TIOBCETHEBHOM
KU3HU
50 Pemenue 3agau bubmorexa HOK

https://m.edsoo.ru/ee6677ed
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butmmoreka [JOK

51 Pemenue 3anau
A https://m.edsoo.ru/7cab59f8
O060011eHne U cucTeMaTU3aIis 3HAaHUMA
" bub6mmoreka [IOK
52 1o TeMe "DJIeKTPOMarHuTHbIE
" https://m.edsoo.ru/401024a9
KoseOaHus
53 MexaHW4eCcKue BOJIHBI. but6mmoreka [{OK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
. bubmuorexa [JOK
54 CBoiicTBa MEXaHHMYECKUX BOJH
https://m.edsoo.ru/d9ae1000
bu6nmoreka [IOK
55 3ByK. Xapakre
y P pHCTHIH SBYka https://m.edsoo.ru/138b609
56 Wndpa3Byk u yaprpassyk. lllymosoe bubnnorexa [JOK
3arps3HEHUE OKPY KaIOIEeH Cpeibl https://m.edso0.ru/7380038f
bu6nmmoreka [JOK
57 Pemenue 3anau
g https://m.edsoo.ru/cfd918bf
58 DJIeKTpOMarHuTHbIC BOJHEI. M3myuenue bubnuorexa [HJOK
3JIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprus 3JIEeKTPOMarHUTHBIX BOJIH. bubmuoreka [JOK
CBoiicTBa 3JIEKTPOMArHUTHHIX BOJTH https://m.edsoo.ru/d01b818¢
[IIxana 3meKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHue 31eKTPOMarHUTHBIX BOJIH bubmorexa HOK
P P https://m.edsoo.ru/49bel%e
B TEXHUKE U OBITY
[IpuHIUIIBI paTUOCBSA3U U TEIICBUICHHUS.
61 PEII)III/IOJ'IOKaHI:/Iﬂ DNEeKTPOMarHuTHOE bubmorexa HOK
‘ P . https://m.eds00.ru/9196f18
3arpsi3HEHUE OKPYKAIOMIEH CPeIbl
6 KonTponbhas pabota no teme bubmuorexa [JOK
"Konebanus u BoHBI" https://m.edso0.ru/47985a0
63 CaerT. 3aKOH MPSMOJIMHEMHOTO bu6muoteka [IOK
pacIpocTpaHeHUs CBETa https://m.edsoo.ru/f9566406
Pelienue 3a1ay Ha npUMEHEHUE 3aKOHA
N bubmmorexa [JOK
64 IIPSAAMOJIMHEMHOTO paclpOCTPAHEHUS

CBCTa

https://m.edsoo.ru/ea32d455
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Ortpaxenue cBera. [Lmockoe 3epkaio.

bu6mmorexa [IOK

65
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTENBHEIN MOKa3aTellb
66 npenomieHus. [loHoe BHyTpeHHEe bubmorexa HOK
p ’ . yIp https://m.edsoo.ru/bc2e55¢cd
otpaxenue. [IpenenbHbIil yroi MmojxHoro
BHYTPEHHETO OTPaKEHUS
Pemenue 3aga4 Ha npruMeHEeHHE
bu6mmorexa [IOK
67 3aKOHOB OTPAXKEHUS U TIPEJIOMIICHUS
https://m.edsoo.ru/49d830a9
CcBeTa
Xox nyuell B mpu3Me. /lucnepcus
68 CBeTa yCJ'IO)KHBII)ﬁ COCTi Gencr))ro cBeTa bubmorexa LOK
’ ' https://m.edsoo.ru/d8e1c3be
IIBer
69 JIun3bl. @oKyCHOE paccTOsTHUE U bubnmnoreka [JOK
ONTHYECKAs CUJia JIMH3bI https://m.edso0.ru/60441359
70 [TocTpoenue n3obpaxeHui B TMH3aX U bubnnorexka [JOK
HX CHCTEeMaXx. YBEIIMUCHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemienue 3agad Ha mocTpoeHue
71 H300paKEeHUH, ITOJIYYaEMBIX C bubmorexa ITOK
p ’ y https://m.edsoo0.ru/5a868f09
ITIOMOILBIO JTHUH3
72 I'ma3 kak onTuueckas cucTeEMa bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [lpenensi
73 MPUMEHUMOCTH TEOMETPUUECKOMN bubmorexa [OK
p p https://m.edsoo.ru/cd174a10
OIITHKH
74 CKOpOoCTh CBETa U METO/bI €€ bubnmnorexa [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmorexa [IOK
75 HCIIEPCHUS CBETA
A p https://m.edsoo.ru/lel6ccbe
b K
76 WNurepdepentus ceeta nommorexa HO

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

77 HaOII0/IEHUST MAKCUMYMOB U bubmorexa LOK
https://m.edsoo0.ru/c6416d48
MHUHHMYMOB
bubnuoreka [JOK
78 Peene 3axas https://m.edsoo.ru/3061de2b
bu6nmoreka [JOK
7 [pumenenue uurepeperin https://m.edsoo.ru/668edbc8
bu6mmorexa [IOK
80 Jlnpaiciuns cera https://m.edsoo.ru/12ed04b5
81 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
HaOIIOJICHUS TJIABHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bu6mmoreka [IOK
82 Pewerre sanay https://m.edsoo.ru/d58c411a
23 ITonepe4HOCTh CBETOBBIX BOJIH. bub6nmorexa [IOK
[Tonspusanus cera https://m.edsoo.ru/e9890fe9
84 Pemenne 3agau bubmorera [TOK
https://m.edso0.1u/c56¢8158
85 CBeTOBBIC SBJICHHS B IPUPOJIC bubmmorexa LHOK
https://m.edso00.1ru/0b36363d
26 O000111eHIE U CUCTEMATH3aIIU 3HAHUI but6mmoreka [JOK
o Teme "Ontuka" https://m.edsoo.ru/8a14748b
g7 Konrponsnas padora no teme bu6muoreka [IOK
«OnTuka» https://m.edso0o.ru/82315dd4
['panu1lbl TPUMEHUMOCTH
28 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubnuorexa [JOK
3JIEKTPOAMHAMUKU U TIPUHLIUIT https://m.edsoo.ru/c9bd77cb
OTHOCUTEIBLHOCTU
29 [TocTynatel cnenuanbHOM TEOPUU bubnuotexa [JOK
OTHOCUTEINBbHOCTHA https://m.edsoo.ru/c56f05¢cb
IIpocTpaHCTBEHHO-BPEMEHHOU
90 unTepsali. [Ipeobpazoanus JlopeHnna. brbmmorexa [TOK

VY cnoBue NpUYMHHOCTH.

https://m.edsoo.ru/d83742bb
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OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH.
3ameJIeHre BpEMEHH M COKpaIlleHNE
JUTHHBI

BHCPFI/IH " UMITYJIBC peHHTHBHCTCKOﬁ

bu6nmoreka [IOK

o1 YaCTHUILbI https://m.edsoo.ru/853a64fc
CBsi3b MacChl C PHEPTUEH U UMITYIILCOM
92 PENATUBUCTCKON YaCTULIbI. DHEPIHUs bubmmorexa LHOK
https://m.edsoo.ru/b6258ffa
TTOKOSI
93 PaBHOBeCHOE TEMmI0BOE U3TyUYEHHE bubmmorexa [TOK
https://m.edsoo.ru/f54035a5
bu6mmorexa [IOK
4 3axoH eMelleHus Buna https://m.edsoo.ru/1c5{f752
95 I'unore3a M. Ilnanka o KBaHTax. bubmuoreka [JOK
®oToHBI https://m.edsoo.ru/a5ffa218
bu6mmorexa [IOK
o6 DHEprus U MMIYIILC pOTOHA https://m.edsoo.ru/7fb307ec
97 ®otorddext. Onpitel A. I'. Cronerosa. bubnnoreka [IOK
3akonbl poTtodddexra https://m.edso0.ru/8c68e5b9
VYpaBHeHue DiHIITEHHA 7151
98 dbotoaddexra. "Kpacnas rpanuma" bubmorexa [TOK
https://m.edsoo.ru/01ef4556
dbotorddexra
99 Hasnenue ceeta. OnbitTel [1. H. bu6mmorexa [IOK
JleOeneBa https://m.eds00.1u/64b4966
. bubmoreka [JOK
100 BonroBsIe CROACTRA ACTHIL https://m.edsoo.ru/f59cfcec
Bonus! ne bpoiia. /IinyrHa BoIHE! e
101 Bbpoiina u paI;Mepr §6HaCTI/I bubmorexa HOK
. https://m.edsoo.ru/5df8bafl
JIOKaJIU3alUK IBUKYIIEICS YaCTHUIIbI
102 KopmyckynsipHO-BOJIHOBOM Ayaiin3m bubmorexa HOK
https://m.edsoo.ru/8ccab62a
103 Judpakius >1eKTPOHOB Ha KpHUCTAJLIax bubmorexa HOK

https://m.edsoo.ru/30dbal8¢
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Crnennduka u3mMepeHuit B MUKPOMUPE.

104 C . . bu6mmorexa [IOK
O?THomeHHﬂ HEOTIPEACTCHROCTCH https://m.edsoo.ru/65783dec
I'eiizenbepra
bubnuoreka [JOK
105 Pemerne rpaduueciux sanad https://m.edsoo.ru/e70195bd
N bu6nmoreka [JOK
106 Peruerue pacuCrpix sanas https://m.edsoo.ru/ee9b3182
KonTtponbHast pabota mo tTemam:
107 "0 P CT OI')‘ "Kobrve o bubnuorexa [JOK
CHOBHy T pHyCyIIApH https://m.edsoo.ru/c3de891a
BOJIHOBOU TyaJlu3M
OnbITHI IO UCCIIEIOBAHUIO CTPOEHUS
108 I A P butmmoreka [{OK
atoma. [Inanerapnas Mozaenp aroma httos://m.edsoo.rw/312b750a
Pesepdopna
bu6mmorexa [IOK
109 Hocrynaret bopa https://m.edsoo.ru/404dfa%a
110 Buasl cnekrpoB. CriekTp ypoBHE#R bubnmnoreka [JOK
SHEPTHUH aTOMa BOIOpPOaa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJEHHOE bub6nmoreka [IOK
HU3JTyYEHHUE CBETA https://m.edsoo.ru/f945d85¢c
bu6mmorexa [IOK
12 Jlasep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens sinpa ['eiizenOepra-
113 Hy 3 A P P bubnmnoreka [JOK
BAHCHKO. Sapsiil i MaccoBoe HHero https://m.edsoo.ru/34adaSde
snpa. M3otonsl. PagnoakTHBHOCTH
3aKoH paJIMOaKTUBHOTO pacmaja.
CBolicTBa MOHU3UPYIOIIETO U3TyYEHHUS. bubmuorexa [JOK
114
Bnusinue pagqroakTUBHOCTH Ha )KUBbIE https://m.edsoo.ru/aab98bef
opranusmsl. Jlo3umeTpust
DHeprus CBA3U HYKJIOHOB B sI/Ipe.
115 SAnepusie cunbl. Jledhekt Macce sapa. bubnmnorexa [JOK

S nepHble peakiuu. AnepHbie
peakTopsl. [IpoGiieMb! yripaBiisieMoro

https://m.edsoo.ru/ff1758d0
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TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTrM4€ECKHE aCIEeKThl Pa3BUTHS
AJIEPHOMN DHEPreTUKH

116

Mertoabl perucTpaluuu U UCCIeA0BAHUS
AJIEeMEHTapHbBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOJECHCTBUS.
Bapuonbl, ME30HBI U JIENITOHBI.
[Ipencrasnenue o CtanaapTHOU
Mojenu. KBapk-riitooHHas MOJENb
aJ]pOHOB

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

®wusuka 3a npeaenamMmu CTaHAApTHON
Mozenu. TéMHas Matepus U TEMHas

bu6nmoreka [IOK

117
sHeprus. EnquHcTBO pusnueckoi https://m.edsoo.ru/c026fd37
KapTHUHBI MUPa
118 Ortarbl pa3BUTHS ACTPOHOMHUHU. bubmmoreka [IOK
3HavYeHNE aCTPOHOMHUH https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTB 3aKOHOB (DUBHKH IS
119 OO0BSICHEHHSI PUPOABI KOCMHUUECKHUX bubmuoreka [JOK
00BEKTOB. MeTO/ bl aCTPOHOMHYECKHUX https://m.eds00.1ru/39¢44028
HCCIICIOBaHU M
CoBpeMeHHbIE ONTHYECKUE TEIECKOIIbL,
120 aIMOTEJIECKOITbI, BHEaTMOC(epHast bubnnorexa [IOK
p ’ P https://m.edsoo.ru/4877aale
aCTPOHOMUS
Bun 3Bé3nnoro Heba. Co3Besnus, ipKue
121 3BE3/Ib], INIAHETHI, UX BUAUMOE bubmorexa LHOK
’ ’ https://m.edsoo.ru/aac588eb
NBIYKEHHUE
Comaeunas cuctema. ComHIle.
122 ComnHeuHast akTUBHOCTE. ICTOUHUK bubmorexa ITOK
o https://m.edsoo.ru/22748eb4
sHeprun CoJlHLA U 3BE3]T
123 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. bubnmnoreka [JOK

Huarpamma "crieKTpaibHbIN KJIacc —

https://m.edsoo.ru/42169944
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CBETUMOCTD"

N bubnmoreka [IOK

124 3Be3/1bI TJIABHOM MOCJIEI0BATEIbHOCTH httos://m.edsoo.ru/b3ch 766
BnyTtpenHee cTpoeHue 3BE3 .

125 CoBpeMeHHBIE TPEICTABICHHUS O bubnuorexa [JOK
MPOUCXOXKACHUH 1 3BOJOIMK CoJlHIIa https://m.edsoo.ru/d09da494
U 3BE31. DTallbl )KU3HHU 3BE3
Muneunsiii IlyTe — Hama ['anaktuka.

126 Tunel ranaktuk. YEpHbIe ABIPHI B SApax Eg??;;fg;gﬁ%c 410202
TaJIaKTUK Ditps.//M.€ds00.ru/ /cdllalla
Bcenennas. Paciuupenue BeeneHHOIM.

127 3akon Xa66ma. Teopus bombiioro ngiiiffgsigggdbdfodz
B3pbIBA. PennKkTOBOE M3ITyueHnE

128 MacmrabHas cTpykTypa Beenennoii. bubmuotexa [JOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnsie npobieMbl acCTpOHOMUU ngg;j;f;;gﬁ};m d9ffe
OU3MYECKUI TPAKTUKYM I10 TEME
"UccaenqoBanue MarHUTHOI'O IOJIA
MOCTOSIHHBIX MAarHUTOB" UK

130 "HccnnemoBaHue CBOMCTB E£6;;;T:§sig$/lé736lae ¢
beppomMarneTHkoB" uim RE-C '
"UccnenoBanue AECTBUS TOCTOSTHHOTO
Mar"HurTa Ha paMKy ¢ TOKoM"

PuU3HYECKUl MPAKTUKYM IO TEME
"NU3mepenue cunbl AMrepa" uinu

131 "N3yueHne 3aBUCUMOCTH CUIIbI AMIiepa bubnuotexa [JOK
oT cuiibl Toka" nim "OnpeneneHue https://m.edsoo.ru/fcae91e9
MarHuTHOM UHAYKIIMU Ha OCHOBE
u3MepeHus cuiibl Amrepa"

132 DU3NYECKUI TPAKTUKYM I10 TEME https://m.edsoo.ru/c36658da
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"UcciaenoBanue ABICHUA
AJIEKTPOMArHUTHOW MHIYKIMH" WIIN
"OnpeneneHne HHAYKIIMU BUXPEBOTO
MarHMTHOTO mois"

@uU3HYECKUI IPAKTUKYM 110 TEME
"HccnenoBanue siBIEHUS

bubnuoreka [JOK

133
camonHykiuu'" wim "COopka Moienn https://m.edsoo.ru/b8b6391
AIIEKTPOMAarHUTHOTO reHeparopa”
OU3NYECKUI TPAKTUKYM 10 TEME
134 "N3mepenue nepuoia CBOOOIHBIX bubmuoreka [JOK
Kosie0aHU HUTSIHOTO U TPY>KMHHOTO https://m.edsoo.ru/5d159d35
MasATHUKOB"
@u3HYECKU IPAKTUKYM 110 TEME
135 "[Ipeobpa3oBaHue SHEPTUU B bubmmorexa [IOK
peobp I')' https://m.edsoo.ru/a28026bd
MPY>KUHHOM MasiTHUKE
@uU3HYECKUI MPAKTUKYM IO TEME
"HccnenoBanre nepeMeHHOI0 TOKa
Yyepe3 MOoCIe0BaTEIbHO COEAUHEHHBIE
136 KOHJIEHCATOD, KaTYIIKY U pe3UCTOp" bubnmorexa LOK
| P, KATYIIKY M P P https://m.eds00.ru/89dc2d90
win "HccnenoBanue paboTsl
HMCTOYHHKOB CBETA B LIETIH MIEPEMEHHOTO
ToKa"
@U3HYECKUI IPAKTUKYM 110 TEME
137 "N3yueHue napaMmeTpoB 3BYKOBOU bubmmorexa [TOK
Y " P p Y https://m.edsoo.ru/b100661a
BOJTHBI
OU3NYECKUI TPAKTUKYM IO TEME
"M3mepenue nmokazaresns npesoMIeHUs
138 crexna" wiun "llonydyeHne n3o0pakeHus bubmmorexa [IOK
Y P https://m.edsoo.ru/42569eal
B CUCTEME U3 TIOCKOI0 3epKajia U
JAH3BI"
139 @U3HYECKUI IPAKTUKYM 110 TEME bubnnorexa [JOK
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"UcciaenoBanye 3aBUCUMOCTH
(OKYCHOI'O PacCTOSIHUS OT BEILECTBA
(Ha mpuMepe XUAKUX JIMH3)" WIn
"N3mepenne pOKyCHOTO pacCTOSTHUS
paccerBaronIuX JUH3"

https://m.eds00.1u/b879{b3f

@U3HYECKUI IPAKTUKYM 110 TEME

Bbubnuoreka [JOK

140 "Habmronenue qudpakuun
bp ’ | https://m.edsoo.ru/8b7ac737
uHTEephEPEHITNN U TIOJIAPU3AINH CBETA
OU3NYECKUI TPAKTUKYM 10 TEME
"OnpeneneHnue UMITYJIbca U SHEPTUH
but6mmoreka [{OK
141 PENATUBUCTCKUX YaCTHIL (110
https://m.eds00.ru/63756¢47
dotorpadusM TPEKOB 3apsEKEHHBIX
YaCTHUIl B MAarHUTHOM MoJie)"
@uU3HYECKUI IPAKTUKYM 110 TEME
"N3mepenue nocrosiHHo# Ilnanka Ha
" bubmmoreka LIOK
142 OCHOBE HccienoBanus Gororddexra
\ https://m.edsoo.ru/eb916{82
nnu "MccnenoBanue 3aBUCUMOCTH CUITBI
TOKA 4epe3 CBETOANO] OT HANPSIKEHUS "
DU3NYECKUN TPAKTUKYM I10 TEME
143 "UccnenoBanue cuekTpa pa3pexeHHOro bubnnorexka [HOK
aTOMapHOI'0 BOJIOpOJa U U3MEPEHUE https://m.edsoo.ru/ec651eb8
nocrostHHOM Punbepra"
@U3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTUBHOTO (OHA
" bubmuoreka [IOK
144 C WCTIOJIb30BAHUEM JIO3UMETPA" WIH
" https://m.edsoo.ru/c3dabe6e
N3yuenue normomieHus: 6era-4acTuil
amoMuHueM"
Du3nYeCKUil NPAKTUKYM 110 TEME
145 "Habmronenus 38E31HOT0 HeOa bubmuoreka [JOK

HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX

https://m.edsoo.ru/1072021e
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MIPUIIOKEHUHN TSI OTIPECIICHHS
MOJIOKEHHUS HEOSCHBIX 0OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3aus CeBepHOro noiymapus u
spkue 3BE3161" unu "HaOmonenus B
teneckor JIyHbl, TUIaHeT, TyMaHHOCTEH
U 3BE3QHBIX CKOIUICHUIT"

O06001IeHrEe 1 cUCTEMAaTU3AIINs 3HAHUI.
Pousb pu3uku m acTpoHOMUU B

bu6mmorexa [IOK

146 SKOHOMHYECKOM, TEXHOJIOTHISCKOM,
N N https://m.edsoo.ru/ad6ddeed
COLIMaJIbHOU U 3TUYECKOM chepax
JIeSITeIIbHOCTH YeJIOBEKa
O06o001IeHNE U CHCTEMATH3allMs 3HAHMIA.
147 Posb 1 MecTO (hM3HMKHU ¥ aCTPOHOMUH B bubmorexa HOK
. . P https://m.edsoo0.ru/18f19f7¢
COBPEMEHHOM HAYYHOU KapTHHE MHUpPA
O06o06menue 1 cucTeMaTru3aIys 3HaHH.
Ponw ¢usnueckoii Teopun B
N bubnuoreka [JOK
(hopMHUPOBAHHUH MPEJCTABICHUHN O
o https://m.edsoo.ru/e7d400
148 (hU3UYECKOI KapTUHE MUPA, MECTO
. 6 HYPERLINK
bu3nYeCcKoil KapTUHBI MUpPa B 00IIIEM "https://m.edsoo.ru/e7d400f4" {4
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O PUPOJIC
149 O060011IeHNEe U CUCTEMATU3AIUS 3HAHHIMA bubmuoreka [JOK
o teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06001IeHrEe 1 cucTeMaTH3alusd 3HaHUH bu6mmorexa [IOK
o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O000111eHIE U CUCTEMATH3aIIU 3HAHUI but6mmoreka [{OK
o Teme "Jlunamuka" https://m.edsoo.ru/2dfbafcs
150 O06001IeHre U CUCTEMaTU3aIUs 3HAHUIA bubmoreka [JOK
o reMe "CraTtuka TBepAoro rena” https://m.edsoo.ru/3ccad82e
153 O0o001IeHre U cHCTeMaTH3alns 3HAHUN bubmmoreka [JOK
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1o TeMe "3aKOHbI COXpaHEHUs B
MeXaHuke"

https://m.edsoo.ru/32a4d1a0

O06001IeHE ¥ cucTeMaTU3alus 3HaHUI

bu6nmmoreka [IOK

154 1o TeMe "OCHOBEI MOJIEKYJISIPHO-
N " 2P https://m.edsoo.ru/ed440ca8
KHHETUYECKOW TeOpuun
O0001eHNEe U CUCTEMATH3AIM SHAHUH
155 o Teme "Tepmoauaamuka. TernoBsie bubmorexa LIOK
Y P ' https://m.edsoo.ru/c63f7¢10
MAaIlIHbI
O000111eHIE U CUCTEMATH3AIIUS 3HAHUI
156 o TeMe "ArperaTHele COCTOSHHUS bubmorexa LIOK
P " https://m.edsoo.ru/1d36b5b1
BeniecTBa. PazoBble MePEX0abl
157 O06001IeHre U CUCTEMaTU3aIUs 3HAHUIA bubmuorexa [JOK
o Teme "DnekTpuueckoe mnoie" https://m.edso0.ru/3bf0def9
O0001IeHNEe U CUCTEMATH3AIM SHAHUH
158 1o TeMe "TIoCTOSIHHBIHN JIEKTPUUECKUI Bu6miorexa LJOK
" P https://m.edsoo.ru/71453ee6
TOK
159 O000111eHIE U CUCTEMATHU3ALIUS 3HAHUH bu6mmorexa [IOK
1o TeMe "TOoKM B pa3uyuHbIX cpeaax" https://m.edsoo.ru/3d40077a
160 O000111eHIE U CUCTEMATU3alIUs 3HAHUI but6mmoreka [JOK
o TeMme "MaruuTtHoe 1noJje" https://m.edsoo.ru/3b4c06ae
Pesepsurlil ypok. QO000IIEHIE U
161 CI/ICTI;MaTmZ pI/ISI 3HAHUM 10 TEME bubmorexa LIOK
B " https://m.edsoo.ru/053e2248
"DeKTpOMarHuTHasE UHYKIUS
PesepBubIil ypok. O0001IEHHE 1
162 CI/ICTIe)MaTI/ISZ pI/ISI 3HAHUH 110 TEME Bubmaorexa OK
: B . https://m.edsoo.ru/d6310bfd
Mexannueckue KojieOaHus
PesepsHElil ypok. O0001IIEHNE U
163 CI/ICTIe)MaTI/IL’»E}l,pI/I}I 3HAHUHU II0 TEME bubmmorexa LIOK
" B " https://m.edsoo.ru/5¢2bb83d
DNeKTpOMarHuTHbIE KOJeOaHus
L64 PezepaHslil ypok. O6001eHue 1 bub6nmoreka [IOK

cucreMaTrusanusa 3HAHUH 10 TeMe

https://m.edsoo.ru/96a7a2dd
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"MexaHU4YeCKHUE U AIEKTPOMAarHUTHbBIC

BOJIHEI"
PesepBubIil ypok. O000IMIEHNE 1
165 CI/ICTI;MaTI/ISZ pml 3HaHHI;Jl 1o TeME 1 bubmorexa HOK
" " H https://m.edsoo.ru/52ad1603
Omnruka https://m.edsoo.ru/y.
PesepBHsbIil ypok. O000IMIEHNE 1
P P ill bubnmnoreka [JOK
166 CHCTEMAaTHU3alMs 3HAHUH 110 TEME 1
https://m.edsoo.ru/5beclc65
"OcuoBer CTO"
PesepBubiil ypok. O0001mIEHNE 1
P P N bu6mmorexa [IOK
167 cUCTEMAaTH3allMs 3HAaHUI IO TEME 1
" 5 " https://m.edsoo.ru/f7¢59d38
KopnyckynsipHO-BOTHOBOH Ayanu3m
PesepBubIil ypok. O000IIEHNE 1
168 CI/ICTZMaTI/BZpI/ISI 3HaHHI;Jl 1o TeMe 1 bubmorexa HOK
H https://m.edsoo.ru/1£511654
"®uzuka aroma"
PesepBubIil ypok. O60011eHIE 1
169 CHCTEMAaTH3allis 3HAaHHUH 110 TeMe | bu6mmoreka [IOK
"®du3uka aTOMHOTO Sapa U https://m.eds00.ru/905¢5¢ce0
AJIEMEHTAPHBIX YACTHUIL"
PesepBublil ypok. O0001IEHNE 1
170 CHCTZMaTmZpI/m 3HaHHI;Jl 0 TEME 1 bubmorexa ITOK
H https://m.edso00.1ru/2bffth94c
"OnemeHTh! acTpoduzuxu”
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPO'PAMME
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[IpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHON Tporpammsel 10 (kimacc)

Kon
MIPOBEPSIEMOTO
pe3yabTaTa

[TpoBepsieMbie IpeIMETHBIC PE3YJIBTAThl OCBOCHHSI OCHOBHOM 00pa30oBaTeIbHOM
MpOrpaMMBbI CpeTHEro 00111ero 00pa3oBaHUs

10.1

JleMoHCTpHpOBaTh Ha TpUMepax poidb ©u MecTo (u3uku B  GOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHUHbl MHpA, B pPA3BUTHM COBPEMEHHOM TEXHUKH U
TEXHOJIOTHUM, B MPAKTUYECKOMN JEATEILHOCTH JTI0ACH

10.2

VY4uTHIBaTh TPaHUILBI IPUMEHEHHS] U3yUEHHBIX (PU3UUECKUX MOJeNeil: MaTeprualibHas
TOYKa, WHEpLHalbHAs CUCTEMa OTCYeTa, a0COJIIOTHO TBEPAOE TEJO, MACAIbHBIA ras;
MOJIENIN CTPOEHUS Ta30B, KUAKOCTEW U TBEPIBIX TEJ, TOUCUHBIN IEKTPUUECKUN 3aps
- IpH petieHnH (pU3NUecKux 3ajad

10.3

PacnioznaBate gusnueckue siBIeHUs (MPOIECChI) U OOBSICHATh MX Ha OCHOBE 3aKOHOB
MEXaHUKHM,  MOJICKYJISIDHO-KMHETHYECKOM  TEOpUHM  CTPOCHMs  BelllecTBA U
AJIEKTPOJMHAMUKHU: PAaBHOMEPHOE W PABHOYCKOPEHHOE TNPSMOJIMHEWHOE JBHKCHHE,
CBOOOJHOE NaJieHUE Tel, ABM)KEHHE 10 OKPYXHOCTH, WHEPLUs, B3aUMOACHUCTBUE TEI;
nuddy3usi, 6pOyHOBCKOE BHKEHHUE, CTPOCHHUE KUIKOCTEH U TBEPJIBIX TEJ, U3MEHEHUE
o0beMa Tel TpU HarpeBaHUM (OXJIAXICHUH), TEIUIOBOE paBHOBECHE, HCIIAPEHUE,
KOHACHCAaIus, IIJIaBJICHUC, KpucTajjin3anus, KUIICHUC, BJIA)KHOCTbH BO31ayXa,
NOBBIIICHUC HNABJICHUA T'a3da IIPpU €T0 HAIpCBAHUH B 3aKPLITOM COCYIC, CBA3b MCIKIAY
napaMeTpaMH COCTOSIHHS Ta3a B M30IPOIECCax; dJICKTPU3AIMS TEN, B3aUMOICHCTBUE
3apsa0B

10.4

OnuceiBaTh MEXaHUYECKOE JBMKCHHE, HCIONB3ys (U3NYECKUE  BEITUYUHBI:
KOOpJUHATa, MyTh, IepeMEIIeHHEe, CKOPOCTh, YCKOPEHUE, Macca Teja, CHla, UMITYJIbC
Tena, KUHETHYECKass DHEPrus, NOTCHIUANTbHAs DJHEPrus, MeXaHWdeckas padora,
MEeXaHH4YeCcKas MOIHOCTb; MMPH ONHCAHUM MPABWIBHO TPAKTOBaTh (PU3UUECKHUI CMBICI
WCIONIb3YEMBbIX BEJIMYMH, HMX OOO3HAYCHHS] W COUHUIIBI, HAXOAUTh (HOPMYIIHI,
CBSI3bIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIUUUHY C APYTUMU BETUYUHAMU

10.5

OmnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TN M TEIJIOBBIC SIBICHHS, HCHONIB3YS
¢u3nveckue BeIMYUHBI: JaBICHHUE ra3a, TeMIepaTypa, CpeIHss KWHeTUYeCcKast SHEePTus
Xa0THYECKOTO JIBIDKEHHMS MOJIEKYJ, CpEeIHEKBagpaTHYHAs CKOPOCTh MOJEKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSSI SHEPrusi, paboTa raza, KOd(QQHUIMEHT MOJIE3HOTO
JEUCTBHS TEIUIOBOTO JIBUTATENS; MPU ONHCAHWU NPABUIBHO TPAKTOBATh (PM3MUCCKHUNA
CMBICJI UCTIOJb3YEMBIX BEIUYMH, UX O0O3HAYECHHS U €IUHHIIbI, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (QU3NUECKYIO BEIMUMHY C APYTHUMHU BEITHYNHAM

10.6

OnuchIBaTh N3yYCHHBIE MIEKTPUUECKUE CBOMCTBA BELIECTBA U AJICKTPUYCCKHUE SIBICHUS
(mpouiecchl),  UCTONB3ys  (U3UYECKUE  BEIUYMHBL  DIEKTPUYECKHHA  3apif,
ANIEKTPUYECKOE T10JIC, HANPSDKCHHOCTH TM0JIs, MOTEHIIUAN, PA3HOCTh MOTEHIMAIOB; MIPH
ONMCAaHWM TIPABHIILHO TPAKTOBATh (DU3MYECKHI CMBICI MCIOJIb3YEMBIX BEIMYUH, HX
0003HaueHHS M €AMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE JaHHYIO (PH3MYECKYIO
BEJIMYUHY C JPYTUMH BEITUUNHAMH

10.7

AHATM3UPOBATH (PU3MUYECKUE TPOIECCHI U SBIICHUS, UCTIONB3Ys (PU3MUECKUE 3aKOHBI U
MPUHIMUIBL: 3aKOH BcemupHoro Ttsarotenus, I, II u III 3axkonsr HbroToHa, 3akoH
COXpaHEHUsI MEXaHMYECKOM DHEpPruu, 3aKOH COXpaHEHUs WMITYJbCa, MPUHIUI
CYNEPIO3UIIMK  CHJI, TPUHIUII PABHOMNPABUS HWHEPIHAIBHBIX CHCTEM OTCUETa;




MOJIEKYJISIPHO-KMHETHUECKYI0 TEOpPUIO CTPOEHUS BEIIECTBA, I'a30Bbl€ 3aKOHBI, CBS3b
CpelHeld KUHETHYEeCKOM SHEpruM TEIJIOBOrO JIBMKEHUS MOJIEKYd C aOCOIIOTHOMN
TEMIEPaTypoi, NMEePBbI 3aKOH TEPMOJMHAMHUKHU; 3aKOH COXPAHEHMsI 3JIEKTPUUECKOTO
3apsija, 3akoH KynoHa; mpu 3TOM pas3nndarh CIOBECHYIO (POpPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BbIPAXKEHHUE U YCIIOBHS (FPaHULbl, 00JaCTH) IPUMEHUMOCTH

10.8

OOBSACHATD OCHOBHBIE TPUHIUIBI JEHCTBUS MAallUH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pPa3lnyaTh YCIOBHS HMX O€30MaCHOrO MCIOJIb30BaHHUS B IOBCEIHEBHOMN
KU3HU

10.9

BrimomaaaTte OKCIICPUMCHTEI IO HCCJICIOBAHUIO (bH?;I/IquKI/IX SIBJIEHUU U IponeECcCoB C
WCIIOJIb30BAaHUEM TPSAMBIX U KOCBEHHBIX HW3MEpPEHUH; Mpu 3ToM (GOpMyITHUpOBATH
npobneMy (3aady) ¥ THMOTE3y Y4eOHOro 3KCIEPHUMEHTa, COOMpaTh yCTAaHOBKY W3
MIPEITI0KEHHOTO 000PYI0BaHUS, TPOBOAUTD OMBIT U POPMYITUPOBATEH BHIBOIBI

10.10

OcymiecTBIATh NpSIMbIE U KOCBEHHBbIC M3MEPEHUsI (PU3MUECKUX BEIMYMH; NPH ITOM
BbIOMpPATh ONTUMAJIbHBIM CHOCOO M3MEpPEHHMs U HCIOJIb30BATH HM3BECTHBIE METOMbI
OLICHKH ITOTPELIHOCTEN U3MEpPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (PU3NYSCKUMU BEIUYMHAMHU C HCIOJIB30BaHUEM
MPSIMBIX U3MEPEHHI; PU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH PE3yJbTaThI
MOJIy9€HHOM 3aBUCUMOCTH (PM3MYECKHUX BEIUYMH B BHJE TAOIUI[ U TpadUKOB, JACIaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIeI0BAaHUS

10.12

CobmonaTe npaBuia 0e30MacHOro TpyJa MpU MPOBEACHUM HCCIEIOBAaHHUI B pamMKax
y4e0HOr0 SKCIIEPUMEHTA, y4eOHO-UCCIIE0BATENbCKON U MPOEKTHON AESTEIBbHOCTU C
WCIOJIb30BAaHUEM U3MEPHUTENbHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYIOBAHUS

10.13

Pemarp pacueTHble 3amauM C SBHO 3aJaHHOM (DU3MUECKONH MOJENbIO, HCIOIB3YS
(du3nueckre 3aKOHBI W TPUHIUIIBI, HA OCHOBE aHaJWM3a YCJIOBHUS 3aJaud BHEIOMpATh
(bu3MYeCKy0 MOJIeNb, BBIACIATh (GU3NUYECKUE BEIHUUHBI U (HOPMYIBI, HEOOXOAUMBIE
JUIsL €€ peIIeHUs, MPOBOAUTH pacyeTbl M OIICHUBATH PEATBHOCTh IMOJYUYEHHOIO
3HaueHUs! GU3NYECKON BETUUMHBI

10.14

PemaTh kauecTBEeHHBIE 3a/1a4M: BHICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUUBYIO LEMOUYKY
paccyXJIeHHil C OIMOpod Ha HW3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H (PU3MUECKHE
SIBIICHUS

10.15

Hcnonp3oBaTh NOpu pelIeHWH Y4eOHBIX 3a/Jad COBpEMEHHblE HH(OpPMaIMOHHbIE
TEXHOJIOTMM I TIOMCKA, CTPYKTYpHUPOBAHUsS, HHTEPIPETAUUMU W TPEICTABICHUS
yu4eOHOM W Hay4HO-TIOMyJNSApHOM HMH(QOpMAIMM, TOIYYEHHOW U3  Pa3IUYHBIX
MCTOYHHUKOB; KPUTUYECKH aHATM3UPOBATH MOJTy4aeMyt0 HHPOPMALIUIO

10.16

[IpuBoguTh TpUMEpHl BKJIAJa POCCHUMCKUX U 3apyOCKHBIX YUCHBIX-(U3UKOB B
pa3BHUTHE HAYKH, OOBSICHEHHE TMPOIIECCOB OKPY’KAIOIIET0 MHUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTUN

10.17

Hcnonws3oBath TeopeTHUEeCKHME 3HAHUS MO (U3NKE B TOBCEIHEBHOM >KHU3HHU IS
obOecrieueHrss 0O€30MACHOCTH TMpH OOpalieHuu C NpudopaMH W TEXHUYECKUMHU
YCTPOMCTBaMH, IS COXPAHEHHS 3JI0POBbS W COOJIONCHHS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKpY>KaroUIel cpejie

10.18

PaGorare B rpyIme ¢ BBIMOTHEHHEM DPA3IMYHBIX COIMAIBHBIX POJICH, IIIAHUPOBATH
paboTy TpYIIbl, paUUOHAIBHO pACHpeleNsiTh OO0S3aHHOCTM U IUIAHUPOBATh




NesATeTbHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aJICKBAaTHO OLIEHUBATh BKJIAJ KaXXJIOTO U3
Y4aCTHUKOB TPYMIIBI B peLICHHE paccCMaTpruBaeMoil mpoOIemMbl

IIpoBepsiemble 3j1eMeHTHI coaep:kanus (10 kiacc)

Kon
pasnena

Konx
MpOBEPSIEMOT
0 DJIEMEHTA

[IpoBepsieMble 2IEMEHTHI COAEPKaHUS

OU3NKA 1 METOAbI HAYYHOI'O ITO3HAHW A

1.1

®dwusuka - Hayka o mpupozae. HayuHble MeTOIbI TIO3HAHUS OKPYIKAIOIIETO
mupa. Pons OKCIICPUMCHTA W TCOPHU B IPOHCCCC IMO3HAHUSA IMPUPOIBI.
DKCHEPUMEHT B QU3HKE

1.2

MogenupoBanue (pu3HYecKUX SIBIEHUH M InpoueccoB. HaydHble rumotessl.
@us3nuecKkue 3aKOHBI W TEOpPUH. ['paHMIBI TPUMEHHUMOCTH (U3NIECKUX
3akoHOB. IIpuniun coorBercTBus. Posib n Mecto Gu3uku B GopMUPOBaAHUU
COBPEMEHHOM HAay4YyHOW KapTHHBI MHUpPA, B IPAKTHYECKOM JEATEIbHOCTH
Jronen

MEXAHHKA

2.1

KMHEMATHKA

2.1.1

Mexannueckoe ABmkeHHE. OTHOCHTENBHOCTh MEXaHMUYECKOTO JIBHYKCHMS.
Cucrema orcuera. Tpaekropus

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHHUE MaTepUaIbHON TOUKH, UX ITPOEKIIMH HA OCU CUCTEMBI KOOPIUHAT.
CrnosxeHue nepeMenieHnii u clI0KeHne CKOpOoCTel

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMXKeHUE. [ 'paduku
3aBHCUMOCTH KOOPAHUHAT, CKOPOCTH, YCKOPEHHSA, IYyTH U IEPEMEIICHUS
MaTepUaIbHOU TOUYKHU OT BpEMEHU

CBoOoaHoe nageHre. Y CKopeHrue CBOOOHOTO MaICHHS

KpuBonunelinoe nBuxeHue. PaBHOMEpHOE BHKEHHE MaTepUAIbHONW TOUYKU
10 OKPYKHOCTH. YTJIOBasi CKOPOCTb, IMHEHHas1 CKOpOCTh. Ilepron u yacrora.
IleHTpOCTpPEMUTENBHOE YCKOPEHUE

TexHuueckue YCTpOﬁCTBaZ CIIMAOMECTpP, MABHIXCHHC CHApPAAOB, ILCIIHBIC H
PEMCHHBIC IICPpCaaAIN

[IpakTuueckue padoTsl. M3mMepenne MruoBeHHOW ckopocTH. Mccrnenoanue
COOTHOILIEHUS MEXIy IMyTSIMH, IPOUJEHHBIMU TEJIOM 3a IOCIEA0BaTEIbHbBIE
paBHBIE IIPOMEXYTKH BpPEMEHHM IIPU pPABHOYCKOPEHHOM JBWXKEHUH C
HA4yaJIbHOM CKOpPOCTBIO, PAaBHOM HyJ0. [3yueHue IBM)KEHMs IIAapHKa B
BSI3KOH JKUIKOCTH. V3ydeHHe TBUKCHHSI TeJla, OPOIIICHHOTO TOPH30HTAIBHO

2.2

JTMHAMUKA

2.2.1

[Ipunmun  otHocutenbHOCcTH  ['anmumes. IlepBeii  3akoH  HeroToHa.




I/IHepIII/IaJII)Hble CHCTCMBI OTCUCTA

222 Macca tena. Cuna. [IpuHImnm cynepno3uum cui

223 Bropoii 3akoH HproTOHA 11711 MaTepralbHOW TOUYKM B MHEPLUAIBHON CHCTEME
orcueta (MCO). Tpetuii 3axkoH HproTOHA A1 MaTepUaIbHBIX TOYEK

22.4 3akoH BcemupHoro TtsaroreHus. Cuna Tskectd. IlepBasg kocmuueckas
cKkopocTh. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

2.2.6 Cuna tpenusi. Cyxoe TpeHue. Cuia TpPEHHUS CKOJBXKEHUS M CUJIa TPEHUS
nokosi. Kosdpunment tpenns. Cuina COpOTHBIICHUS NPH JBMKEHUH Tela B
AKUJKOCTH WIIH raze

2.2.7 [ToctynaTtenbHoe U BpamaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Telna

2.2.8 MoOMEHT cuiIbl OTHOCHTENBHO OCH BpamieHus. [lmedo cunbl. Ycnosus
paBHoBecus TBeporo tena B UCO

229 TexHuueckue yCTpPOWCTBA: MOAIIMWIHWKY, JBHKEHHE HMCKYCCTBEHHBIX
CIIyTHUKOB

2.2.10 [Ipaktuyeckue paboTel. M3ydeHue pABWKeHHs Opycka IO HAKJIOHHOU
IJIOCKOCTH TOJI JIEHCTBUEM HECKOJIbKUX cuil. MccrnenoBaHue 3aBUCHMOCTH
CHJI YIIPYTOCTH, BO3HHMKAIOIUX B Je(HOPMUPYEMOH NPYKUHE U PE3NHOBOM
oOpasme, oOT BenmuuuHbl uX jAepopmanuu. MccrnemoBanue ycCiIoOBHi
paBHOBECHSI TBEPAOIO TEJA, UMEIOIIETO OCh BPALLECHUS

23 3AKOHbI COXPAHEHUA B MEXAHUKE

23.1 NMnynec MaTepuasbHOM TOYKH, CUCTEMBI MAaTEPHUANIBHBIX TOYEK. VMIryibc
CWJIBl U U3BMEHEHUE UMITyJIbCa TeJa

2.3.2 3akoH coxpaHnenus ummnyJiibca B UCO. PeakTuBHOE ABUKEHUE

233 PaGora cunbl

234 MOIIHOCTD CUIIBI

235 Kunernueckass sHeprusi MaTepuanbHOW TOUKM. TeopemMa O KMHETHYECKOU
SHEPTHUH

2.3.6 [TorenmansHas SHEPrus. [TorenmansHas SHEprus YIPYyTO
nedopMUPOBAHHON TpyXuHBL. [loTeHIManbHas SHeprus Teia BOIU3H
MMOBEPXHOCTH 3E€MJIU

2.3.7 TloTennuanbpHEIE u HENOTCHIIMATIbHEIE CHJIBI. CBs3b paboThl
HENOTEHUUAIbHBIX CHJI C U3MEHEHUEM MEXAHUYECKOM 3HEPTUU CUCTEMBI TEJ.
3aKOH COXpaHEHHSI MEXaHUYECKON SHEPTUU

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHUuecKue ycTpoicTBa: JABUKEHUE PAKET, BOJOMET, KOIEp, MPYKUHHBII

IIUCTOJICT




2.3.10

[Ipaktrueckue paboTel. M3yueHue CBSI3M CKOPOCTEH TeJN MPU HEYNPYrom
ynape. MccnenoBanue cBs3u pabOTBHl CHIBI C MU3MEHEHHEM MEXaHWYEeCKOM
SHEpPruu Tesa

3 MOJIEKVJISAPHAS ©®U3UKA U TEPMOAMHAMUKA
3] OCHOBbBI MOJIEKVJIAPHO-KMHETUYECKOUM TEOPUN

3.1.1 OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKON Teopur. bpoyHOBCKOE
newkenue. Juddysus. Xapakrep IBHKEHHS U B3aUMOACHUCTBUS YACTHIL
BelIECTBa

3.1.2 Mopenu CTpoeHus Ta30B, KUIKOCTEH U TBEPABIX TEI U O0BSICHEHHUE CBOMCTB
BEILIECTBA HA OCHOBE ITUX MOJECIIEH

3.13 Macca monexyin. KonngectBo BeniectBa. [locrosiHHas ABoragpo

3.14 TemoBoe paBHoBecue. Temriepatypa u ee uaMmepenue. lllkana tremneparyp
Lenbcus

3.1.5 Mopnens  upeanbHoro rasa. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOM TEOpUH HI€aIbHOro ra3a

3.1.6 AOcomioTHas TeMmmeparypa Kak Mepa cpelHed KHHETUYECKOW SHepruu
TEIIOBOTO ABM)KEHHUA yacThl rasza. [llkana remneparyp Kenbuna

3.1.7 VYpasnenue Knanetipona - MenneneeBa. 3akoH JlaabToHa

3.1.8 l'azoBbie 3akonbl. WM3ompomecchl B HI€aIbHOM Ta3e C IOCTOSHHBIM
KOJIMUYECTBOM BeIlleCTBa: U30TepMa, H30Xopa, n3obapa

3.1.9 TexHudeckue ycTpoicTBa: TepMOMETp, OapoMeTp

3.1.10 [TpakTrueckue padoTel. M3MepeHne macchl BO3ayxa B KJIACCHOM KOMHATE.
HccnenoBanue 3aBUCUMOCTH MEX/y ITapaMEeTPaMU COCTOSTHUS Pa3peKEHHOTO
raza

3.2 OCHOBbI TEPMOJIMHAMHUKNA

3.2.1 TepmonnHaMuyeckas cucrtemMa. BHyTpeHHss dHEprus TepMOJMHAMHYECKON
CUCTEMBI U CIIOCOObI €€ U3MEHEHUs

322 KonnuectBo Temnotel U pabora. BHyTpeHHsISI SHEprusi OJHOATOMHOIO
UJECAIBHOTO Ta3a

3.23 Bunsl  Temionepenadu:  TEIUIONPOBOJHOCTb, KOHBEKLMS, H3JIy4YCHHE.
TemnmoemkocTh  Tena. YaenpHas  TEIIOEMKOCTh — BemlecTtBa. Pacuer
KOJIMYECTBA TEIUIOTHI IIpU TEIUIONEpeaade

324 IlepBbiii  3ak0oH  TepMoauHamMuku. [IpuMeHeHHMe  1epBOro  3aKoHa
TepMOJUHAMHUKN K wu3ompoueccaM. ['paduyeckas uHTEepnperanusi padOThI
rasa

3.2.5 TeroBsle  MammHbl.  [IpyHOUMOBI  JEWCTBUS  TEIUIOBBIX — MAIIMH.

[Ipeo6pa3oBanus >HepruM B TEIUIOBbIX MamnHax. KoadduuueHT nonesHoro
nevictBus (nanee - KIIJ[) Terosoit mamuusl. ukn Kapuo u ero KI1/]




3.2.6 Bropoii 3akon tepmommHamuku. HeoOpaTumocTh mMpoOIeCCOB B TPHUPOJIE.
TennoBsie ABUTATETN. DKOIOTUYECKUE MPOOIEMBI TETUIOIHEPTETUKHI

3.2.7 TexHudyeckue yCTpONCTBAa: ABHraTelib BHYTPEHHErO CropaHus, OBITOBOMN
XOJIOAWJIBHUK, KOHAUITHOHED

3.2.8 [IpakTuueckue padbotsl. I3MepeHue yaenpHOM TemI0eMKOCTH

33 ATPETATHBIE COCTOSAHUA BEILIECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [TapooOpazoBanue u kKoHjaeHcamus. lcmapeHwe W KureHue. Y AeiIbHAs
TEIIoTa TapooOpa3oBaHMs. 3aBUCHMOCTh TEMIIEPATYpPhbl KHUIIGHUS OT
JaBJICHUS

3.3.2 AOCOIFOTHAs 1 OTHOCUTEJIbHAS BIAYKHOCTh BO3yXa. HachImeHHbIH map

333 Teepnoe Teno. Kpucrammmyeckue u amopdHbie Tesia. AHU30TPOIHS CBOWCTB
kpuctamioB. Kunkue kpuctawibl. CoBpeMEHHBIE MATEPUATIBI

334 [TnaBnenue u kpucraum3anus. Y aenbHas TeruioTa tiasieHus. Cyonumans

3.3.5 VYpaBHeHue TeraoBoro 6anaHca

3.3.6 TexHuyeckue yCTPONCTBA: TUTPOMETP M IICHUXPOMETP, KaJIOPUMETP,
TEXHOJIOTMM TOJIyYEHUSI COBPEMEHHBIX MaTepHaioB, B TOM YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJOTUH

3.3.7 [TpakTrueckue padoTel. U3MepeHue BIaXKHOCTH BO3TyXa

4 OJIEKTPOAMMHAMUKA
4.1 DJIEKTPOCTATUKA

4.1.1 Onexrpuzanus Tela. OJEKTpUYECKU 3apsan. JlBa BHIA 3IEKTPUYECKHX
3aps0B

4.1.2 [IpoBOIHMKY, AUDIIEKTPUKHU U MOJIYIPOBOJHUKH

4.1.3 3aK0H COXpaHEHUS ATEKTPUIECKOTO 3apsiaa

414 B3aumoneiictBue 3apsanos. 3akoH Kynona

4.1.5 DnekTpuyeckoe moJie. HampsokeHHOCTh aekTpuueckoro mods. [IpuHuun
Cynepro3uiuu. JIMHUK HANPSKEHHOCTH JIEKTPUUYECKOTO MO

4.1.6 PaGora cui anekTpoctarnueckoro modis. [loreHmnuan. Pa3nocts moTeHnnanos

4.1.7 [IpoBOIHMKM W JUIEKTPUKHA B IIOCTOSSHHOM JJIEKTPUYECKOM  IIOJIE.
JlysnexkTpuueckasi IPOHUIIAEMOCTb

4.1.8 OnekrpoeMKkocTh. KoHieHCcaTop. DIEKTPOEMKOCTh MIIOCKOI0 KOHJIEHCATOpA.
DHeprus 3apsKEeHHOI0 KOHAeHcaTopa

4.1.9 TexHnueckue ycTpoucTBa: 3JIEKTPOCKOII, JIEKTPOMETP, MIEKTPOCTATUYECKAS

3alIMTa, 3a3€MJIEHUE 3JIEKTPONPHUOOPOB, KOHAEHCATOP, KCEPOKC, CTPYHHBIN
IIPUHTED




4.1.10 [TpakTrueckue paboTsl. U3MepeHne 3MeKTpOeMKOCTH KOHEHCATOPpa
4 I[MTOCTOAHHBIN DJIEKTPUUECKHNU TOK. TOKU B PA3JIMUHBIX CPEJIAX

421 VYcnoBust CyniecTBOBaHUS MOCTOSHHOTO 3JIEKTPUYECKOro Toka. McTouHmkm
Toka. Cuna toka. [locTostHHBIN TOK

422 Hanpsoxenue. 3akon Oma aJig yyacTka Henu

4223 DIEeKTPUYECKOE COMPOTUBIICHUE. Y ICIbHOE COMPOTUBIICHUE BEIIECTBA

424 [TocnenoBarensHOE, MapaieibHOE, CMEIIAHHOE COSUHEHNE TPOBOTHUKOB

4.2.5 Pabora anekrpudeckoro Toka. 3akoH Jxoyis - JIenma

4.2.6 MOUIHOCTB 3JIEKTPUIECKOTO TOKA

4.2.7 anekTponBrkymias cuna (gamee - DJIC) U BHYTpEHHEE CONPOTHBICHHUE
HCTOYHUKA TOKA. 3akoH OMa IS MOJIHOM (3aMKHYTOM) 3TIEKTPHUUECKOM IETH.
Kopotkoe 3ambikanue

4.2.8 DJIEKTpOHHAs  NPOBOJUMMOCTb  TBEPABIX  METAJNIOB.  3aBHUCUMOCTH
COTMPOTHUBIICHUS METAIUIOB OT TeMIiepatypbl. CBEpXITPOBOANMOCTh

429 OnexTpuueckuil TOk B BakyyMe. CBONCTBA 3JIEKTPOHHBIX TyYKOB

4.2.10 [TonynpoBOAHUKH. CoOcTBeHHasE W TpPUMECHas  MPOBOJUMOCTH
MoJTynpoBoIHUKOB. CBOMCTBA p-n nepexoaa. [lomynpoBoHUKOBBIE TPUOOPHI

42.11 DJIEKTPUYECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOJIMTHUYECKAs IUCCOIMAIIUS.
DNeKTpoIn3

4.2.12 OnekTpuyecknii TOK B Tra3ax. CaMOCTOSTENbHBIM M HECAMOCTOSTEIbHBIN
paspsa. Paznuynbie THIBI caMOCTOSITENFHOTO paspsiaa. Monnus. [1nazma

4.2.13 TexHudyeckue ycTpoicTBa: ammepMeTp, BOJIBTMETP, PEOCTaT, HUCTOYHUKHU
TOKa, 3JIEKTPOHArpeBaTeIbHbIE TPUOOPHI, AIEKTPOOCBETUTEIBHBIE TTPUOOPHI,
TEPMOMETP  CONPOTUBICHUS, BaKyyMHBIH  AHOJ, TEPMHUCTOPHI H
(hOTOPE3UCTOPHI, TTOTYIPOBOTHUKOBBIN U0/, TATbBAaHUKA

4.2.14 [IpakTuueckue padboTel. M3yueHne cMEIaHHOTO COEIMHEHHSI PE3UCTOPOB.
N3smepenne DJIC UCTOYHMKA TOKAa M €r0 BHYTPEHHETO COMPOTHBIICHHUS.
Hab6mronenue sanexrponusa

IIpoBepsiemble TpeOGOBaHMSA K pe3y/IbTaTaM 0CBOCHUS OCHOBHOM
o0pa3oBartesbHoIl nporpammel (11 kiace)
Kon [TpoBepsieMble MpeMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM 00pa3oBaTebHON
MIPOBEPSIEMOTO MPOrPaMMEBI CPEAHETO 001Iero oopa3oBaHus
pe3ynbTarta

11.1

JleMoHCTpHpOBaTh Ha MpUMepax pojab H MecTo (u3uku B  (GOPMUPOBAHUU




COBPEMEHHOM HAy4YHOM KapTHMHbl MHpA, B PA3BUTHM COBPEMEHHOM TEXHUKUA U
TEXHOJIOTMM, B TPAKTHYECKON JEATEIBHOCTH JIOACH, LEJIOCTHOCTh M E€AUHCTBO
(bu3NIecKoil KapTUHBI MHpa

11.2

Y4uuThBaTh TpaHUILbl NPUMEHEHUS M3YUYEHHBIX (QU3MYECKUX MOJIENe: TOuYeUHBIN
NIEKTPUYECKUH 3apsil, AAEpHAs MOJIEb aTOMa, HYKJIOHHAs MOJZIENIb aTOMHOTO si/ipa Ipu
penieHnn (GpU3NUECcKUX 3agau

11.3

Pacnio3znaBath usnueckue siBieHus (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
JIEKTPOAMHAMUKN W KBAaHTOBOW (PU3MKH: dJIEKTpUYEcKas MPOBOAMMOCTb, TEIUIOBOE,
CBETOBOE, XHUMHUYECKOE, MarHUTHOE [EeHCTBUS TOKAa, B3aMMOJECHCTBHE MAarHuTOB,
JIEKTPOMArHuTHAsE UHAYKLUS, AEHCTBHE MAarHUTHOIO MOJIS Ha NMPOBOJHUK C TOKOM U
JBDKYIIUICS 3apsiji, SJEKTPOMAarHWTHBIC KOJICOAHWUST W BOJHBI, MPSIMOJHHEHHOE
pacnpocTpaHeHHE CBETa, OTpaKeHHE, MpeJoMJICHHEe, UHTeppepeHIns, Tupakuus u
MoJIApU3alusl CBeTa, JUcHepcus cBeTa, QorodnekTpuueckuil 3@dext (hoTorddekr),
CBETOBOE JIaBJICHHWE, BO3HHUKHOBEHHE JIMHEHYAaTOro CIIEKTpa aromMa BOJOpOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paMOAKTUBHOCTh

11.4

OnuceiBaTh  WM3Y4YEHHBIE CBOMCTBAa  BemecTBa  (DJICKTPUYECKHE, MarHUTHBIC,
ONTUYECKUE, FIEKTPUUECKYIO0 MPOBOAUMOCTb PA3IUYHBIX CPE) U 3JIEKTPOMArHUTHbHIC
sBJICHHSI (TTPOIIECCHI), UCTIONB3YS (PU3NYECKHUE BEIMYUHBI: SJIEKTPUUSCKUM 3apsil, CHUiIa
TOKA, DJJEKTPUYECKOE HAIPSHKEHUE, DSJIEKTPUYECKOE COIMPOTUBIICHHE, Pa3HOCTh
noteHimanos, DJIC, pabora Toka, HHAYKIMS MAarHUTHOTO TIOJISA, CHila AMIepa, cuia
JlopeHua, MHAYKTUBHOCTh KaTYILKH, YHEPTUS JIEKTPUUYECKOTO U MArHUTHOIO IIOJIEH,
Mepuoa M YacToTa KojieOaHWW B KoJieOaTEIHbHOM KOHTYpE, 3apsl M Cuja TOKAa B
MpoIecce TAPMOHHYECKHUX JJICKTPOMATHUTHBIX KojeOaHui, (OKyCHOE paccTOsHUE U
OTITHYECKasl CHJIa JIMH3BI, TPU OMUCAHUU MPABHIBHO TPAKTOBATh (DU3UUECKUN CMBICI
WCTIONIb3YEMBIX BENUYHMH, HMX OOO3HA4YeHHs] W EIWHMIIBI; YKas3biBaTh (HOPMYIIHI,
CBSI3BIBAIONINE JAaHHYIO (PU3UYECKYIO BETUYMHY C IPYTUMHU BETUIUHAMU

11.5

OnuceiBaTh M3y4YeHHbIE KBAHTOBBIE SIBIICHUS W IMPOLIECCHI, HUCIOJIB3YS (PU3NYECKUE
BEITUYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJWHA BOJIHBI M 4YacTOTa CBETa,
SHEPrus U UMIYJbC (HOTOHA, EPUOJ MONTypaciaga, SHEPTUs CBSI3U aTOMHBIX sJIep; Ipu
OMHMCAaHUU TPABWIBHO TPAKTOBATh (DU3MUECKUN CMBICT HCTOJIB3yEMbIX BEIHYUH, UX
0003HaUYEeHUS U €AMHHUILIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3UYECKYIO
BEITUYMHY C IPYTHUMH BETMYMHAMHU, BEIYUCIIATH 3HAUCHHUE (U3UUYECKON BETUIMHBI

11.6

AmnanuzupoBaTh (pu3MUecKre MPOIECChl U SBICHHS, UCTIONb3YS (PU3UUECKUE 3aKOHBI U
NPUHIMIBL 3aKOH OMa, 3aKOHBI IOCIEAO0BATEIBHOIO M IAPAJLIENBHOIO COCIUHEHUS
IIPOBOJHUKOB, 3aKOH J[xoyns - JIeHla, 3aKOH 3JIEKTPOMAarHUTHOM WHAYKLUH, 3aKOH
MPSIMOJUHENMHOIO PACIPOCTPAaHEHMsI CBETA, 3aKOHBl OTPa)KCHHs CBETa, 3aKOHBI
MPEJIOMJICHUSI CBETa, ypaBHEHHE DWHIITEHHa 11 GoTodddexra, 3aKOH COXpaHEHUS
OHEPruM, 3aKOH COXPAaHEHUS MMITYJIbCA, 3aKOH COXPAHEHHUS JJIEKTPUYECKOrO 3apsna,
3aKOH COXpaHEHMsI MaccOBOTO 4MCia, IMOCTyJaTel bopa, 3akoH paaMoOaKTHBHOIO
pacmajga;, @pU ITOM  pa3lIuyaTh CIOBECHYIO (OpPMYJIMPOBKY 3aKOHAa, €ro
MaTeMaTH4eCKOE BBIPAXKECHUE U YCIOBHA (TPaHULIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeI[eJISITB HaImpaBJICHUC BEKTOpAa MHAYKIIMA MAIrHUTHOI'O ITOJIA IPOBOJHHUKA C TOKOM,
cuibl Amniepa u cuiibl JlopeHna

11.8

CTtpouTh M OINHCHIBaTh HM300paKEHHUE, CO3/JaBaEMOE IUIOCKMM 3€PKajoM, TOHKOH
JINH30H




11.9

BrimoaaaTte OKCIICPUMCHTEI IO HCCJICIOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUA H IIponeccCoB €
WCTIOJIB30BAHUEM TMPSIMBIX M KOCBCHHBIX HM3MEPEHHIA; TPU STOM (HOPMYITHPOBATH
npoOiieMy (3a1ady) W THIOTE3y Y4eOHOTO 3KCIEpUMEHTa, COOMpATh YCTAaHOBKY W3
MPEUIOKEHHOT0 000PYI0BaHUS, POBOIUTH OMBIT ¥ (DOPMYITUPOBATH BBIBOIBI

11.10

OcymecTBIATh NpsIMbIE U KOCBEHHBbIE M3MEPEeHUS (U3NYECKUX BEIHYMH; TMPU ITOM
BBIOMPATh ONTHUMAJBHBIA CHOCOO0 HM3MEpPEHUS W HCIOJIb30BAaTh HW3BECTHBIE METOIbI
OLICHKH TIOTPEITHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH  (DU3MYECKMX BEJIUYMH C MCIIOJB30BAaHHEM IMPSMBIX
W3MEpEeHUll; MpU 5TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHUPOBATH pPE3YJIbTaThl
MOJTyYEHHOH 3aBUCHUMOCTH (PM3NYECKUX BEJIMYMH B BUJE TAaOIUI] U rpaduKoB, Je1aTh
BBIBOJIBI 110 PE3YJIBTATAM HCCIIEIOBAHUS

11.12

CobmonaTe npaBuia 0e30macHOro TpyJa MpU MPOBEACHUM HCCIEIOBAaHUM B pamMKax
y4e0HOr0 SKCIEPUMEHTa, y4eOHO-UCCIEeIOBATENLCKON M MPOCKTHON ACSITEIbHOCTU C
HCIIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYJOBAHUS

11.13

Pemate pacueTHbie 3amauu ¢ SIBHO 3aJIaHHOM (PU3WYECKOW MOJIEIBIO, HMCIOIB3YS
(1)I/I3I/ILIGCKI/IG 3aKOHbI W NPUHOUIIBI; Ha OCHOBC aHaJIM3a YCJIIOBUS 3adadyu BLIGI/IpaTB
(hbU3UYECKYI0 MOJICNb, BBIJACIATh (U3UYECKHE BEITWYUHBI U (POPMYIIBI, HEOOXOAUMBIC
Jie €€ pCHICHUA, IMPOBOAUTL PacCdY€Thl W OLNCHUBATH PCAJIBHOCTH IMOJTYYCHHOI'O
3HaYeHUs! GU3NYECKON BETNUMHBI

11.14

Pemath kauecTBEeHHBIE 3a/1a4M: BHICTPAUBATh JIOTUYECKH HEIIPOTUBOPEUUBYIO LEMTOUYKY
pacCyXKICHHII C OMOPON HAa HM3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3HUYECKUE
SIBJICHUS

11.15

Hcnonb3oBaTh mpu pemieHUH Y4eOHBIX 3a/ad COBpeMEHHbIe HWH(OpMalUOHHbIE
TEXHOJIOTMM JJIs TOWCKAa, CTPYKTYpUPOBAaHUS, HHTEPIPETAllMM M MPEACTABICHUS
y4eOHOW W HAy4YHO-TIOMYJSpHONM uHPOpMAIlUU, TMOTYYEHHOH U3 pa3iHuHBIX
WCTOYHHUKOB; KPUTUYECKH aHAIM3UPOBATH MOJTy4aeMyt0 HHPOPMALIUIO

11.16

OOBSICHATh TPUHIMIIBI JEHCTBUS MAIlWH, MPUOOPOB W TEXHHUYECKUX YCTPOMCTB;
pa3nuyarh ycJIoBUs UX O€30IIaCHOTO MCII0JIb30BaHMs B TOBCEHEBHOM KU3HU

11.17

[IpuBoauTH, TpHUMEPHl BKJIAala POCCHUHUCKUX M 3apyOEeKHBIX YYEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
U TEXHOJIOTUN

11.18

Hcnonb30BaTh TEOpEeTHUECKUE 3HAHUS TO (U3UKE B IOBCEIHEBHOW JKHU3HU IS
oOecrieueHus 0O€30MACHOCTH IMpH OOpalleHUH C NpudopaMH U TEXHUYECKUMHU
YCTPOMCTBAMHM, JAJSI COXPAHEHHUs 370POBbS U COOJIOJCHUS HOPM SKOJIOTHYECKOTO
MOBEICHUS B OKPY’KAIOLIEH cpefie

11.19

PabGortate B rpynme ¢ BBIOJHEHHEM Pa3IWYHBIX COIMAIBHBIX POJICH, TUTAHHUPOBATH
paboTy TpYIIbI, pAlMOHATBHO paCHpeNeNsiTh OO0S3aHHOCTH W IUIAHUPOBATh
NESATEITLHOCTh B HECTAHIAPTHBIX CUTYAIUsIX, aJICKBATHO OIIEHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB TPYMITHI B pELICHHE pacCMaTprUBaeMOil MpoOIeMbl




IIpoBepsiemble 3j1ieMeHTHI coaep:kanus (11 kiacc)

Kon Kon [IpoBepsiembie 271EMEHTHI COAEPIKAHMS
paszena | mpoBepsieMor
0 2JIeMEHTa
4 DJIEKTPOAMHAMUKA
43 MAT'HUTHOE ITOJIE. DJIEKTPOMATHUTHAA UHAYKIUA
43.1 ITocTosnHabIe MarauThl. B3anMoaeiicTBUE ITOCTOSHHBIX MAarHUTOB
43.2 MaruautHoe noJsie. BekTop MarHuTHON MHAYKIMHU. [IpuHIMI Cyneprno3uiivm.
JIuHny MarHuTHOM MHAYKUMU. KapTuHaA JIMHUN MarHUTHOW MHIYKLMH I10JIS
MOCTOSIHHBIX MarHUTOB
433 MaruuTtHOE moJjie MPOBOAHUKA C TOKOM. KapTWHa NWMHMI MOJA JJIMHHOIO
MPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHHKA, KATYIIKU C
TokoM. OnbIT Opcrena. BzanmoaeicTere NpoBOIHUKOB C TOKOM
434 Cunia AMniepa, ee MOJ1yJib U HallpaBJICHHUE
43.5 Cuna JlopeHua, ee MOaysIb U HanpaBiieHUE. [[BrkeHHEe 3apsHKEHHOM YaCTULIbI
B OJIHOPOJAHOM MarHutHoM mnose. Pabora cuibl Jlopenna
4.3.6 SIBneHue IEKTPOMAarHUTHON UHAYKIIMU
4.3.7 [ToTok BeKTOpa MarHUTHOW MHIyKIIMH
438 OJIC nHayKImu. 3aKOH 3JIEKTPOMArHUTHON MHAYKIMK Dapanes
43.9 BuxpeBoe nsnekrpuueckoe mone. IJC UMHAYKIMH B  TPOBOJHUKE,
JBIKYIIEMCS TIOCTYIATEIbHO B OJJHOPOJHOM MarHUTHOM I10JIE
4.3.10 [IpaBuso Jlenma
4.3.11 WNunyktuBHOCTh. SIBNeHne camonnaykunu. 31C caMOMHIYKIIMH
4.3.12 DHeprus MarHUTHOTO MOJISl KaTYIIKUA ¢ TOKOM
4.3.13 DNEeKTPOMArHUTHOE T0JIe
4.3.14 TexHuyeckue yCTpPOMCTBA: TOCTOSIHHBIE MArHHUTBI, 3JEKTPOMATrHHTHI,
3JIE€KTPOJIBUTaTENb, YCKOPUTEIHU JIEMEHTAPHBIX YACTUL, UHAYKIIMOHHAS NI€Yb
4.3.15 [Ipaktuyeckne paboThl. M3yueHHe MarHMTHOTO TOJII KATYIIKH C TOKOM.
WccnenoBanne pAeicTBUS TMOCTOSIHHOIO MarHUTa Ha pPaMKy C TOKOM.
UccnenoBanue siBIEHUs 371€KTPOMArHUTHON UHAYKIIUU
5 KOJIEBAHUSA Y BOJIHBI
5.1 MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA
5.1.1 Konebarenbnass cucrema. CBoOomnbie  KojeOanus. ['apMoHMueckue

konebanus. [lepuon, yacrota, ammutyaa u (hasza konedaHui




[IpyxuHHBIA MasTHUK. MaTeMaTH4eCKUN MAasTHUK

VYpaBHeHUEe rapMOHHUYECKUX KoyieOaHui. KnHemaTuiueckoe m JTMHAMHUYECKOE
OIKCaHue KOJIeOATEeNIbHOTO IBHKEHUS

[IpeBpaiieHre SHEPrUM MPU FAPMOHUYECKUX KojeOaHusX. CBA3b aMIUIUTY/IbI
Kos1e0aHui MCXO/IHOM BETMYMHBI C aMIUTUTYyIaMU KOJIeOaHU ee CKOPOCTH U
YCKOpEHUS

Konebarenbubiii koHTYp. CBOOOIHBIE 3IIEKTPOMArHUTHBIE KOJEOAaHUS B
ueaIbHOM K0Je0aTeIbHOM KOHTYpe. AHAJIOTHs MEXIy MEXaHHYECKUMHU U
3JIEKTPOMArHUTHBIMH Kostebanusmu. @opmyna Tomcona

3aKOH COXpaHEeHHUsI PHEPTUHU B HJICATLHOM KOJIeOATeIbHOM KOHTYpe

BriHyxeHHble MexaHnueckue kojeOanus. Pe3onanc. PesoHancHas xpuBasi.
BbIHyX1eHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHusI.

[lepemennsbIii TOK. CHHYCOMIANIbHBIN IEPEMEHHBIN TOK.

MoOIIHOCTh NEpEMEHHOI'0 TOKa. AMHJ'II/ITy,[[HOC n HeﬁCTBYIOHJCG 3HA4YCHHUC
CHJIbI TOKA W HAIIPSIHKCHUSA

5.1.10

Tpancdopmarop. [IponsBoacTBo, nepegavya U MOTPEOIICHHE IIEKTPUICCKOM
SHEPTUHU. OKOJOTUYECKHE PHUCKA MpPU MPOU3BOJACTBE 3IEKTPUUECKOM
sHepruu. KynpTypa HCHOJIB30BAHUS JJIEKTPOIHEPTHMM B IMOBCEIHEBHOMN
AKUZHU

5.1.11

Texnuueckue yCTpOﬁCTBaI CGﬁCMOFpa(b, BHCKTpI/I‘-IeCKI/Iﬁ 3BOHOK, JIMHHH
QJICKTponepeaavd

5.1.12

IIpaktnyeckue paboTsl. MccienoBaHue 3aBUCUMOCTH IIEpUOJA MalbIX
KosiebaHui Tpy3a Ha HUTH OT JJIMHBI HUTH M Macchl Tpy3a. MccnenoBanue
IIEPEMEHHOTO TOKa B ILENM K3  IOCIEIOBAaTCIIBHO  COEOMHEHHBIX
KOHJEHCATOPa, KaTyIIKH U PE3UCTOpa

52

MEXAHWYECKUE 1N SJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

MexaHnueckue BOJHBI, YycloBHUs pacrpoctpaHenus. Ilepumon. CkopocTb
pacnpocTpaHeHus U JUTMHA BOJIHBI. [lonepeunslie U IpoA0IbHbIE BOIHBI

522

Nutepdepentus u nudpakius MEXaHUYECKUX BOJIH

523

3Byk. CkopocTh 3ByKa. ['poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa

524

ONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3JIyYEHHUs 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenranus BektopoB E, B u V B 31ekTpoMarHuTHOH BOJIHE B
BAaKyyMe

525

CpolicTBa  2JIEKTPOMAarHUTHBIX ~ BOJIH:  OTPaXK€HUE,  IPEJIOMIICHHUE,
nosispu3auus, Audpakuus, uareppepennns. CKopocTh 3JIEKTPOMarHUTHBIX
BOJIH

5.2.6

[ITkaya 3J1eKTpOMAarHUTHHIX BOJIH. [I[puMEHEHNE 3EKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY




5.2.7

[IpuHUMIBI pagnocBsA3U U TeneBUaeHUs. Paaronokanus. DNeKTpoMaruiuTHOE
3arpsI3HEHUE OKPYIKAOLIEN Cpebl

5.2.8 TexHuueckue yCTpONCTBA: MY3bIKaJIbHbIE HMHCTPYMEHTHI, YJIbTPAa3BYKOBas
JTUAarHOCTUKA B TEXHUKE W MEIUIIMHE, paaap, paJIuONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meup

OIITUKA
53

5.3.1 [IpsamonnHENHOE pacpoCTpaHEHHE CBETA B OJJHOPOAHOM cpene. JIyu cera

532 Otpaxxenue cera. 3aKOHBI OTpaskeHUs cBera. [locTpoeHne n3oOpakeHU B
IJIOCKOM 3epKajie

5.3.3 [Ipenomnenne cBera. 3aKOHBI MpEIOMIICHHS  cBeTa. AOCOIIOTHBIN
MOKa3aTeNb MPETOMIICHHS

534 [TonHoe BHyTpeHHee oTpaxeHue. IpeaenbHblil yroj MoJIHOr0 BHYTPEHHETO
OTpaKeHUS

535 Hucnepcus ceeta. CoxxHbIi cocTaB 6enoro ceera. LIBeT

5.3.6 Cobuparonmie W pacceuBaromue JHH3BL. ToHkas nuH3a. DoKycHOe
paccTosiHUE U ONTHUYECKas cuila TOHKOM JnH3bl. [locTpoenue nzodpaxeHnuii B
coOMpamIIUX ¥ pacceMBalIIUX JMH3aX. @DopMmyna TOHKOW JIMH3BL.
VBennueHue, 1aBaeMoe JTHH30H

5.3.7 [Ipenensl TPUMEHUMOCTH F€OMETPUIECKOM ONTUKHU

5.3.8 HNutepdepennius cBera. KorepeHTHbIE MCTOYHUKH. Y CIIOBUS HaOIIOJCHHS
MakCUMyMOB W MHHHMYMOB B HHTEPPEPCHIMOHHONW KapTHHE OT JBYX
cUH(pa3HbIX KOT€PEHTHBIX HCTOUHUKOB

5.3.9 Hudpakuust cera. JludpakuuoHHas penieTka. YCIOBHE HaOIIOACHHS
[JIABHBIX MaKCHUMYMOB TIpM TAaJE€HUU MOHOXPOMAaTHYECKOro CBeTa Ha
TU(PAKIIMOHHYIO PEIIETKY

5.3.10 [Honsipuszanus ceera

5.3.11 Texnuyeckue ycTpoicTBa: OYKM, Iyma, QoroamnmnapaT, MPOSKIIUMOHHBIN
anmapar, MHKpPOCKOI, TEJIECKOI, BOJIOKOHHAS OINTHKA, JU(PPAKIIMOHHAS
pelieTka, mospou]

5.3.12 [Ipaktuueckne  pabotel.  M3MepeHwe  mokazarenst  MPEIOMIICHHUS.
UccnenoBanue cBoWCTB m300pakeHuid B nuH3ax. HaOmrogenue aucnepcuu
cBeTa

6 OJIEMEHTBI CITEHIMAJIBHOU TEOPUU OTHOCHUTEJIBHOCTHU

6.1 I'paHuubl IPUMEHUMMOCTH KJIACCHMYECKOM MexaHuku. IlocTynmatel Teopuu
OTHOCHUTEJIbHOCTU: MHBAapUAaHTHOCTb MOJYJII CKOPOCTH CBETa B BaKyyMe,
IIPUHIIAII OTHOCUTENIBHOCTH DWHIITEITHA

6.2 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEAJIEHUE BPEMEHHU U COKpallleHUE

JUINHEL




6.3

DHeprusi ¥ UMITYJIbC CBOOOIHOM YACTHUIII

6.4 CBsi3p Macchbl C DPHEPrHed M HMITYyJIbCOM CBOOOJHOW 4YacCTUIBl. DHEprus
MIOKOsI CBOOOTHON YaCTHIIbI
7 KBAHTOBAS ®U3UKA
71 SJIEMEHTBI KBAHTOBOU OIITUKHA
7.1.1 ®otonsl. opmyia [lnanka cBsA3u 3HEPrUU POTOHA C €TO YACTOTOM. DHEPrUs
Y UMITYJIbC (POTOHA
7.1.2 OtkpeiTie u uccienoBanue porodpdexra. Onwitel A.I'. CToneroBa. 3aKOHBI
dororddekra
7.1.3 VpaBuenne OuHmTeiiHa s ¢oroaddexra.  "Kpacnas  rpanuma”
dhoTodrddekra
7.14 Hasnenue cBera. OnbiTel [1.H. JIeOGenena
7.1.5 XHUMHYECKOE IEUCTBUE CBETA
7.1.6 Texuuueckue yctpoiictBa: (hoTodnemMenT, GoToIaTIMK, COTHEeUHas OaTtapes,
CBETOAMO]
72 CTPOEHHME ATOMA
7.2.1 Mopenb atoma Tomcona. OnbiTel Pe3epdopaa 1mo ucciaeaoBaHUO CTPOCHHS
atoMa. [manerapnast Mmozaenp aToMa
7.2.2 [octynater bopa. U3nyuenne u nornonieHre GOTOHOB MPHU MEPEX0oJIe aToMa
C OJHOTO YpOBHSI 3HEpruM Ha Jpyroil. Bunel crnekrpoB. CrnekTp ypoBHEH
SHEpPruM aToMa BOJ0po/ia
7.2.3 Bonnosbie cBoiicTBa yacTtuil. Bonnbl ne bpoitnsa. KopnyckynsipHo-BoJIHOBOM
nayanusMm. Judpaxiyst 31eKTpOHOB Ha KpHcTalIax
7.2.4 CroHTaHHOE U BBIHYXXJIEHHOE W3Iy4YeHHE. YCTPOWCTBO M MPUHLMIT pabOThI
nasepa
7.2.5 TexHudeckue yCTpONCTBA: CIEKTPAIBHBIA aHalu3 (CIIEKTPOCKOI), jas3ep,
KBAaHTOBBII KOMIIBIOTEP
7.2.6 [IpakTuyeckue padotel. Habnronenue TMHEHYaToro crekTpa
7.3 ATOMHOE A1PO
7.3.1 MeToabl HaOIIOICHHUS U PETHCTPALMH 3JIEMEHTAPHBIX YaCTHIL
7.3.2 OtkpeiTHe pamumoaktuBHOCTH. OmbITel  Pesepdopna mo ompeneneHHro
cocTaBa paJuMOaKTUBHOro wu3inydeHus. CoiicTBa anbda-, Oera-, ramma-
U3Iy4YeHUs. BiusHue painoakTHBHOCTH Ha KUBBIE OPTaHU3MBI
7.3.3 OTtkpbiTHe TpoTOHA W HelTpoHa. HyknonHas mozpens siapa ['eifseHOepra -

NBanenko. 3apsn sapa. MaccoBoe unciio sapa. M30Tomnsr




7.3.4 Anbda-pactian. DIJIEKTPOHHBIH W TO3UTPOHHBIM Oeta-pacnaa. [amma-
M3JIy4eHHe. 3aKOH paJOaKTUBHOIO pacnaaa
7.3.5 DHeprus CBA3HM HYKJIOHOB B sifpe. SnepHbie cumbl. JlegekT macchl siapa
7.3.6 Snepubie peakuuu. JleneHue u CUHTES sJiep
7.3.7 SAnepusiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiaemMbl U MEPCHICKTUBBI
SIICPHOM HEPTreTUKU. DKOJOTHUECKUE ACTIEKTHI AIEPHOM SHEPTrEeTUKHU
7.3.8 DneMmeHTapHble 4YacTulpl. OTKpeITHE M03UTpoHA. DyHIamMeHTalbHbIC
B3aUMOJICVCTBHUS
7.3.9 TexHuyeckue yCcTpouCTBa: T03UMETP, Kamepa BuilbcoHa, s1epHbIA peakTop,
aToMHas 6oM0a
7.3.10 [Ipaktuueckne paboTsl. HMccnemoBaHue TpeKOB YacTUI[ (IO TOTOBBIM
dororpadusm)
OJIEMEHTBI ACTPOOU3UKU
8.1 Bunx 3BesgHoro nHeGa. Co3Be3awsi, SipKHU€ 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBUYKEHUE
8.2 Conneunas cucreMa. Ilnanerel 3eMHON Tpynmbl. [ImaHeTsI-TUraHTBI U HX
CITyTHUKH, KapJIUKOBBIE TIaHeThl. Masbie Tena COTHEYHON CUCTEMBI
8.3 Comnnne, dpotochepa u atmocdepa. CotHeuHass aKTUBHOCTh
8.4 Hctounuk sHeprun CoJiHIa U 3BE311
8.5 3Be3/lbl, MX OCHOBHBIC XapaKTEPUCTUKHU: Macca, CBETHMOCTb, pajuyc,
TeMIlepaTypa, HUX B3auMOCB3b. Jluarpamma '"CHEKTpajdbHBIM Kilacc -
CBETUMOCTB'". 3Be3bI IVIaBHOU IIOCJIENOBATEILHOCTH. 3aBUCUMOCTE 'Macca -
CBETUMOCTB'" JIJIs1 3B€3/1 IJIABHOM 1OCIIEI0BATEIbHOCTH
8.6 Buaytpennee crpoenue  3Be3n.  CoBpeMEHHBIE — TPEACTABICHUS O
MIPOUCXOXKACHUH U 3BOToLMH COJIHLIA U 3B€3]1. DTallbl )KU3HU 3BE3]1
8.7 Mneunsiii Ilyte - nHama [Mamaktuka. CnupanbHas cTpykrypa ['amakrukw,
pacripesnenieHne 3Be3ll, raza u neuid. [lonoxenue u aBwkenue ConHIA B
INanaktuke. [Tnockas u cheprueckas moacucteMsl ['anakTuku
8.8 Tunel ramaktuk. PaguoranakTuku u KBazapbl. YepHble IbIpbl B sApax
TaTAKTUK
8.9 Bcenennas. Pacmimpenue Beenennoii. 3akon Xa06ma. Pazberanue rajakTuk.
Bospact u paguyc Beenennoii, Teopust bosbioro B3psiBa. Monens "ropsueit
Bceenennoit". PenukToBo€ u3iyyeHue
8.10 MacmrabHast cTpykrypa Bcenennoit. Meraranaktuka. Hepemennbie

poOIeMBbl ACTPOHOMUU




IIposepsiembie Ha EI'D no ¢pusuke TpedoBanus
K pe3yJibTaTaM 0CBOCHHUsI OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMbl
cpenHero o01ero oopa3oBaHus

Kon
MIPOBEPSEMOTO
TpeOOBaHMS

[TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl CPETHETO 00IIET0 00pa3oBaHuUs

1

CdopmHupoBaHHOCTh yMEHHUI pacro3HaBaTh (puU3MUecKHe SBICHUS (IIPOLIECCHI) U
OOBSICHATH MX HA OCHOBE U3YUYECHHBIX 3aKOHOB

Brnagenne ocHoBomonararmuMu —(QU3MYECKUMH TIOHATUSMU U BEIUYUHAMH,
XapaKTEePU3YIOMUMHU (PU3UIECKUE TTPOIIECCHI

ChopMHUpPOBAaHHOCT, YMEHHUW TNPUMEHSTh 3aKOHBI KJIACCHYECKONM MEXaHUKH,
MOJIEKYJISIPHOM (PU3MKH W TEPMOJMHAMUKH, 3JIEKTPOJUHAMUKH, KBAaHTOBOH (pu3MKH
IUIl aHanmu3a W OOBSICHEHWS SBJICHHH MHMKPOMHpA, MakpoMUpa M MEraMmupa,
pa3nuyath yciaoBUs (TpaHUIlbl, 00JacTH) MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB,
MOHMMAaTh BCeoOUMi XapakTep (yHIAMEHTAIbHBIX 3aKOHOB M OIPAaHMYCHHOCTD
UCTOJb30BAHUSI YACTHBIX 3aKOHOB; AaHAJIU3UPOBaTh (PU3UUYECKHUE IPOLECCHI,
WCTIOJIB3YsI OCHOBHBIE ITOJIOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH

ChopMupoBaHHOCTh yYMEHHS pa3ivyaTh YCJIOBHS TNPUMEHHUMOCTH  MOJesel
(hU3HYECKUX TET U MPOLIECCOB (SIBJICHU)

ChopMupoBaHHOCTh YMEHHUS PELIaTh PacYEeTHBIC 337audl C SBHO 3aJJaHHOH M HESIBHO
3aJaHHON (IM3MYECKOM MOJENbl0: Ha OCHOBAaHMM aHaju3a YCIOBUSA BBIOMpATh
¢usnyeckue MoJenu, OTBeyarolue TPeOOBaHMAM 3a7add, MPUMEHSATH (HOPMYIIBL,
3aKOHBI, 3aKOHOMEPHOCTH M IOCTYyJaThl (PU3MUECKUX TEOPUH IPH HUCIOJIb30BAHUU
MaT€MaTHYECKUX METONOB pELICHUs 3a1ay, IIPOBOJUTH pPACUETbl HAa OCHOBAHUU
MMEIOIIMXCA [JaHHBIX, aHaJU3UpOBaTb PE3YJIbTATBl U KOPPEKTUPOBATH METO/BI
peUIeHUs C Yy4E€TOM IOJIy4EHHBIX PE3yJIbTaTOB

Pemrate kadecTBeHHbIE 3agaud, TpeOyroOIIMEe TNPUMEHEHHUs 3HAHUH W3 pa3HBIX
pa3nenoB MIKOJBHOTO Kypca (U3UKM, a Takke HWHTETrpalMd 3HaHWM M3 APYTUX
MIPEIMETOB €CTECTBEHHOHAYYHOI'O IMKJA: BBICTpauBaTh JIOTUYECKYIO LIETIOUKY
paccykAeHU ¢ OMOpoid Ha W3YYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (PHU3UUECKHE
SIBJIICHUS

Bragenre OCHOBHBIMH METOJIaMH HAYYHOT'O TIO3HAHWSI, UCTIOJIb3YEMBIMUA B (DU3HKE:
NPOBOJUTH TMpPSMbIE W KOCBCHHBIC W3MEPCHUS (QHU3MUECKUX BEJIMYUH, BbIOMpas
ONTUMAJBHBIA CIOCO0 W3MEPEHUS U UCIOJB3Yys W3BECTHBIC METOABl OIECHKU
MIOTPEIIHOCTEH M3MEPEHHH, NMPOBOJUTH HCCIICAOBAHUE 3aBHCUMOCTEH (PH3MUECKUX
BEJIMYMH C WCIONB30BAHUEM TIPSIMBIX W3MEPCHHH, OOBSICHITH TOJyYEHHBIC
pe3yIbTaThl, UCTIONIB3Ys (PH3MUECKUE TEOPHH, 3aKOHBI U TOHITHS, W JeIaTh BHIBOJIBI;
coOuroaTh MpaBmiia 0e30MacHOro TpyAa MPH MPOBEIECHUH HCCIEIOBAHUN B paMKax
y4eOHOTO  OJKCIIEPUMEHTa W  Y4eOHO-HCCIIEOBATEIbCKOW  JICATENBHOCTH  C
WCTIOJIb30BAaHUEM IM(PPOBBIX H3MEPHUTEIBHBIX YCTPOHCTB H  JIAOOPATOPHOTO
00opyT0BaHUS

ChopmupoBaHHOCTh YMEHHUI aHATM3UPOBATh M OLIEHUBATH MOCIEACTBUS OBITOBOU U




HpOHSBOI[CTBCHHOfI OCATCIIBHOCTHU YCJIOBCKaA, CB$I33HHOI>'I C (1)I/I3I/I‘-IGCKI/IMI/I
mporieccaMu, C TO3HMIMN  AKOJIOTUYECKOH 0€30MacHOCTH; TPEACTaBICHUH O
paHI/IOHaJ'II)HOM HpHpOI[OHOJ'IL?:OBaHI/H/I, a TAKXE pa3YMHOM HCIIOJIB30BaAHUU
JNOCTIDKCHUM HAyKH W TEXHOJOTHH JUIS JTAIbHEHIIEro pPa3BUTHS YEIOBEUYECKOTO
oOmiecTBa

9 OBnaneHue pa3iuuHbIMM crnoco0amMu paboTel ¢ uHMoOpManuen (pusnueckoro
COJepKAHUS C HCIOJb30BAHUEM COBPEMEHHBIX HH()POPMALMOHHBIX TEXHOJIOTHIA;
pa3BUTHE yYMEHWH KPUTHYECKOTO aHAlM3a M OICHKH JOCTOBEPHOCTH MOJIYYaeMOil
uH(popManuu

10 ChopMupoBaHHOCTh YMEHMH NPUMEHSATh OCHOBOIOJIArarolue acTPOHOMUYECKHE

TIOHATHA, TeOpI/II/I 1 3aKOHBbI JI1 aHalin3a " 06’B$ICH6HI/I$I (i)I/ISI/I'-IeCKI/IX HpOHeCCOB,
MPOUCXOAAIINX Ha 3BE3JaX, B 3BE3JIHbIX CHCTEMaX, B MEXKIaJIaKTUYECKON Cpese;
JIBUKCHHUS HEOSCHBIX TEJI, DBOIIONUH 3Be311 M BeeneHHoM




ITepedyenn 31eMeHTOB coaep:kaHusi, poBepsieMbIX Ha EI'D no ¢pusuke

Kog Kog lMpoBepsaeMbli anemMeHT coaepxaHus
pasgenal/ | anemMmeHTa
TEMBI
1 MEXAHWKA
1.1 KUHEMATUKA
1.1.1 MexaHn4yeckoe paBmkeHne. OTHOCUTENbHOCTb MEXaHM4Yeckoro nasmxkeHusa. Cuctema
oTc4yeTa
MaTepuanbHas Touka. ~
1.1.2 z ACKTOpHUs
Ee paguyc-BexTop: ¢ P P
[
P(e)=(x(e)r(e).2(0), =l o
v/ Ar
TpaekTopws,
nepemMeLleHue; 7
[ | [ O - -
Dr =r(t2)-r(t1)=r2-r1: %
= (Dx, Dy, Dz) ’ X
nyTb.
CnoxeHune nepemeLLeHnii:;
Dr, =Dr, + Dr
no=Un+Ur
113 CkopoCTb MaTepuarnbHON TOYKM:
I
r Dr r
u=—- =r, =\u,u u. ,
Dt Di® 0 -
CDx| , ,
u, =— =X,, ananormuHo U, =y, U, =z,
Dt Di® 0
I I |
CnoxeHue ckopocteir: U; =U, +U, .
BbluncneHve nepemelleHMss U NyTM MaTepuarnbHOM TOYKM MpU  NPSMOSIMHEAHOM
OBW>KEHUM BOOMb OCU X MO rpadiuky 3aBucumoctn Uy (t)
I
114 r _Du _ I
YcKkopeHue maTtepmansHomn Toukn: ¢ = D =u, ={a,,a,,a._ ),
l Di® 0
ax:Dux =\, ;,aHanorquo a, =\u, ', a, =(u, t
Dt Di® 0 !
115 PaBHOMepHOE NpsIMOSIMHENHOE ABWXKEHUE:

x(t) =x,+Uu,.t

u, (t) =u,, =const




PaBHoyCKopeHHoe I'IpFIMOJ'IVIHel7| HO€E BWXEHne:

1.1.6
_ axt2
X (t) =X, +U, I+
2
u, (t) =u,, +a.t
a, =const
2 2 _
u, -u; _Zax (xz - xl)
_ul +u2
Mpv ABMXEHUM B OOHOM HaNpaBleHn nyTb S —T A
117 CBobogHoe napgeHue. YckopeHne cBOGOOHOMO
T nageHuns. [BwxkeHne Tena, OpPOLIEHHOro noAa
yrnom % K ropuaoHTy:
: X (t) =X, +U,,! =X, +U,cosa X
5 5 vh o
! _ g, ) gt g
IY\L) =Y, +Ug L +——— =Y, +U,smax- =—
I ’ 2 2
Vo a
fu, (t) =u,, =u,cosa
I . >
fu, (t) =u,, + gyt =U,sma- gf 0 Xo X
8. =0
|
f8, =- g =const
118 KpvBonuHenHoe asmxeHune. [IBmxkeHne maTepmanbHON TOYKM MO OKPYXXHOCTH.
YrnoBasi v NHeHasi ckopocTb Toukn: U =®R . Mpu paBHOMEPHOM [BVXEHWUN TOUYKM MO
OKPYXXHOCTY © = =2nv
2
u 2
LleHTpoCcTpeMuUTENbHOE  YCKOpPEHUE  TOuKU:  d :E =m0 R. TMMonHoe ycKkopeHve
MaTepuanbHON TOYKK
1.1.9 Teepgoe Teno. lNoctynatenbHoOe 1 BpallaTenbHOEe ABUKEHME TBEPAOro Tena
1.2 OVMHAMUKA
1.2.1 MHepunanbHble  cuctembl  otcyeTa. [lepBbii  3akoH  HbloToHa.  [puHumMn
OoTHocuTenbHocTU Manunes
1.2.2 m
Macca Ttena. lNnoTtHocTb BelwlecTBa: P :?
1.2.3 ;

I 1
Cwvna. MpuHumn cynepnoavuni cnn: Fpuuorenen = F1 + Fy +

1.24

BTopoii 3akoH HbtoToHa: onga maTtepuansHomn Todkn B UCO




r 1
F:ma;D F Dt nme—const

1.2.5

Tpetuin 3akoH HbloTOHa AnNa  MaTtepuarnbHbIX 00—
| | o
By £

Touek: F, =-F,

1.2.6

3akoH BCEMUPHOIo TArOTEHUA: CUIbl NPUTAXEHNA MeXOy TOYeYHbIMM MacCCaMu paBHbI

F =g, mlmz
R?

Cuna TsaXecTu. LleHTp TSHKECTU Tena. 3aBUCMMOCTb CUIbl TSXKECTU OT BbicoTbl h Hag
NOBEPXHOCTbLIO NJ1IaHETbI pagnycom Ro:

GMm

1.2.7

Cwuna ynpyrocTtu. 3akoH N'yka: F, = -kx

1.2.8

Cuna TpeHus. Cyxoe TpeHue.

Cwuna TpeHns CKOMbXEeHUS: F, =uN

Cuna TpeHust nokosi: £ EunN

KoadpduumeHT TpeHuns

1.2.9

E

HasneHne: P —?

1.3

CTATUKA

1.3.1

MOMEHT cunbl OTHOCUTENBHO OCK BpalleHn4d:

|
|M| =Fl rpe I - nneyo cunbl F - oTHoCUTEmMBHO

ocu, npoxogsLuen yepes TOYKY @)
nepneHauKynsapHO pUCYHKY F

1.3.2

1 1
r mi+myr, ..
LieHTp macc Tena. LieHTp Macc cuctemsl MatepuarnbHbix Todek: o =7 — ——

m+m,+ ...

[
B oaHopoaHOM none TaxecTu (g = COHSt) LeHTPp Macc Tena coBnagaeT C ero LIeHTpoMm
TAXKECTU

1.3.3

PM, M+ =0

YcnoBusa paBHoBecus TBepaoro tena B CO: | r
P PA fF+F,+..=0

1.34

3akoH [Mackans

1.3.5

[laBnexme B XUAKOCTU, NoKosiLencst B UCO: P = p, +pgh

1.3.6

I I
3akoH Apxumepa: FApx == Pren

ecnu Teno n xmnakoctb nokostTcs B MCO, TO Fapx = PgVaurecn

Ycnosue nnaBaHus Ten




1.4

3AKOHbI COXPAHEHMA B MEXAHUKE

[} 1
1.4.1 Mmnynbc matepuanbHoil Todku: P = MU
1.4.2 b !
- Wmnynbc cuctembl Ten: P = pt py t ...
143 3aKOH M3MEHEHUS 1 COXPaHEHUS UMMyrbCa:
r~(r r ] !
snco Dp =D (p1 +p,+ ) =F,...Dt+F, ..Dt+..:
Db =p(! 4! _ ! !
B NCO Up = pl + p2 t. _0 , €CIn FlBHeI.LIH + FZBHemH to :0
PeakTnBHOE OBWMKEHNE
144 PaboTa cunbl Ha Manom nepemeLLeHnm: -
1 r F
P precs =t i
Ar X
145 MoLHOCTb cunebl:
ecrnv 3a Bpems Dr paboTa cunbl M3MEHSETCH Ha ﬁ
DA | 1o mowwHocTb cunbl o
0}
DA
P=— =I"X Xosa
Dt Di® 0
2 2
1.4.6 . _mu~ _p
KuHeTunueckas sHeprus MatepuansHom Touku: L = =
2 2m
3aKOH W3MEHEHUs] KMHETMYECKOW 3HEprumM cUcTeMbl MaTepuanbHbiXx Todek: B MICO
DE,_. =A +A, +...
MoTeHumanbHasa aHeprusi:
1.4.7
ONA NoTeHUnarnbHbIX CUI Alz :Elm,mm - EZnorel-m == DEnoTeI-m .
MoTeHumanbHas 3Heprusa mMmarepuanbHON TOYKM B OQHOPOAHOM Mone TAXECTU: Engrewy =
mgh.
MoTeHuunanbHas aHeprusa ynpyro edopMnMpoBaHHOMo Tena:
kx2
TIOTEHI] = 2
148 3aKOH M3MEHEHUS Y COXPaAHEHMST MEXAHUYECKON 3HEPTUN:

Emex = EKI/IH + EI'IOTeHLLy

sco DE,. =A

BCEX HEIIOTCHII. CILT

B NCO DEMex :0, €Cnu Agcex wenoreny. cnn = 0

1.5

MEXAHUYECKWME KONEBAHNA 1 BOJHbI




1.5.1

MapmoHuyeckne konebaHusi matepuanbHOM Touku. AMnnutyga m dasa konebaHui.
KuHemaTnyeckoe onvcaHue:

x(t) =4sin ((nt +(p0),
u. (t) zxt"
a, (t) :(ux )’ =-’x (t)b a, +0’x =0, rme x - cMmelleHMe U3 MONOXEHUS

paBHOBecCusi.

[dnHamnyeckoe onucaHue:
2
ma, = -kx, rne kK =m®~ . 310 3HaunT, YTo F, = -kX.

OHepreTnyeckoe onmcaHune (3aKoH COXpaHeHUs1 MeXaHUYEeCKON SHeprun):

2 2 2 2
mu kx* mu
t— =7 2—2 =const

2 2 2

CBasb amnnuTtyabl KonebaHwui CMeLLeHMs maTepuanbHOW TOYKM C  amnnauTygamu
konebaHuii ee CKOPOCTUN U YCKOPEHUS:

— 2
u. =od a_ =oA

1.5.2

- —27—c —
Mepuop 1 yacToTa koneGanwit; I’ =— =—.
© Vv

_ /
Mepurog manbix cBOGOAHBIX KONebaHMM MaTeMaTUYECKOro MasiTHUKa: I'=2m |—.

g

m
Mepuoa cBo6oaHbIX KonebaHui NpyXUHHOro MasiTHuka: 1 =27 x

1.5.3

BbIHy>xgeHHble konebaHusl. Pe3oHaHc. Pe3oHaHcHas kpuBasi

1.54

I'IonepeLIHble N nNpoaosibHble BOJIHbI. CKOpOCTb pacnpocTpaHeHna U AOrnnHa BOJHbIL

u
A=ul =—

A%

UHTepdepeHuusa n andpakums BOsH

1.5.5

3Byk. CKOpoCTb 3BYyKa

MOJIEKYNAPHAA ®U3VKA. TEPMOONHAMUKA

21

MOJNEKYNAPHAA ®U3NKA

211

Mopenun CTPOEHNA Tra3os, KWUOKOCTEN U TBEpPAbIX TEIl. nyCTb TepmMoanHamMmmnyeckad
cncrema (TeﬂO) coctouT n3 N oamHaKoBbIX MORneKyI. Torga KonuyecTBo BellecTBa

V=———=—

N, w’

roe Na - uucno Asoragpo, m - Macca cuctemsl (Tena), 1 - monsipHas macca BellecTBa

212

TennoBoe ABWXEHUE aTOMOB 1 MOJSIEKYN BellecTBa

213

B3anmopenctBue 4yactul, BellectBa




Onddysna. bpoyHoBckoe aABMXeEHME

215

Mopenb ngeanbHoro rasa B8 MKT

216

CBsA3b Mexay [OaBfeHMeM W CPedHEeNn KUHETUYECKOW SHEeprMen mnocTynaTeribHoro
TEMNOBOro ABWMXXEHMS MOJSIEKYN MAaeanbHOro rasa (ocHoBHoe ypaBHeHune MKT):

1 — 2 @mu’d6 2 — _N
p =5mypu” =—n T=—NX,., rae my - Macca ogHON Monekynbl, 1 =— -
3 378 2 4 3 v

KOHUEHTpauuna MoneKkys

217

AbcontoTHada Temnepatypa: T =t° + 273 K

218

Cssa3sb TeMnepartypbl rasa co CpeﬂHeVI KMHETUYECKON eHeperel7| noctynaTtesibHOro
TennoBoro ABMXeHUA ero MoneKky’s.

—— a&nu’od 3
€roer =G — 2= kT
e 2 g 2

YpaBHeHue p = nkT

2.1.10

Mopgenb ngeanbHoOro rasa B TepMOONHaAMUKeE!

| Ypasuenue Menneneesa - Knaneiipona

| o
1 BelpaxeHue 1 BHyTpEHHEN SHEPrun

YpaBHeHne MeHaeneesa - KnanenpoHa (npumeHnmble hopMbl 3anmncu):

pV =2“RT =vRT =NkT p _PRT
n M

BbipaxeHue Ans BHYTPEHHEW 3HEPrMM OOHOATOMHOMO MAeanbHOro rasa (NpUMeHUMble
dopmMbI 3anmcu);

U =%vRT :%NkT 3 pT =ve,T :ng

2p

2.1.1

3akoH [lanbToHa Ansa gaBneHust cMecn pa3peXeHHbIX ra3oB:
p=p1tp2t..

2112

M3onpouecchl B paspexxeHHOM ra3e C NocTosiHHbIM Yncnom monekyn N (C NOCTOAHHbIM
KonuuyecTsoM BellecTea Vv ):

nsotepma (T = const): pV = const,

p
nsoxopa (V = const): T = const |

V
nsobapa (p = const): T = const

Mpadunyeckoe npencraBnenne nsonpoueccos Ha pV-, pT- n VT-guarpammax.

O6beANHEHHbIN ra3oBbI 3aKOH:




ﬁ =const
T

ana noCcTtoAHHOro Konn4yecTtea BellecTBa v

2.1.13 HacbllWweHHble M HeHacbllWweHHble napbl. KayecTBeHHasw 3aBUCMMOCTb MAIOTHOCTU U
[aBNEeHNs HacbIWEHHOro napa OoT TemnepaTtypbl, UX HE3aBUCUMOCTb OT ob0bema
HacbILLLEHHOro napa

2114 BnaxHocTb Bo3ayxa.

_ pnapa (T) _ pnapa (T)
OTHOCUTENbHAasA BNaXHoCTb: P = 7~ T
p HACBIINI. IIapa ( ) p HACBIIL. Iapa ( )

2.1.15 M3meHeHMe arperatHbiX COCTOSIHUIM BeLLeCTBa: MCMapeHuMe U KOHAEHCauus, KUneHue
XNOKOCTU

2.1.16 M3ameHeHune arperaTHbIX COCTOSIHUI BELLEeCTBA: NNaBfieHne U KpuctTannmsauna

2117 MpeobpasoBaHue aHepruun B ba3osbIxX Nepexogax

2.2 TEPMOONHAMUWKA

2.21 TennoBoe paBHOBecKe 1 TemnepaTtypa

2.2.2 BHyTpeHHAS aHeprus

223 Tennonepepada kak cnocob nameHeHns1 BHyTpeHHeln aHeprnm 6e3 cosepLueHns paboTsbl.
KoHBekuus, TeNNonpoBOAHOCTb, U3NyYeHne

294 KonnyecTtBo TennoThl.

YpenbHas TennoemkocTb sewectsa c; & =cmDT

295 YpaenbHasa TennoTta napoobpasoBaHus L: Q = Lm.
YnenbHas Tennota nnaeneHnst A : O=wn
YpaenbHasa TennoTa cropaHua Tonnmea g: Q = gm

226 OnemeHTapHas paboTa B TepmMogVHaMUKE: A=pDV  Buuuncnenve paboTbl no
rpacuky npouecca Ha pV-guarpamme

2907 MepBbIi 3aKOH TEPMOAUHAMUKN:

le :DU12 + AIZ :(Uz - Ul )+ A12-

Apnunabara:

0, =0pP 4, =U,-U, =DU,
228 BTopon 3akoH TepmoanHamukn. HeobpaTumble npouecchl
229 MpuvHUUNbI encTBms TennoBbix MawuH. KMod:

I S S A

Orarp Oyarp Orarp




2.210

MakcumansHoe 3HaveHune K. Lukn KapHo:

_ _]:larp - ];on =]- ];on
max m _nKapHO - -

1 1,

Harp Harp

2211

YpaBHeHue TennoBoro 6anaHca: Q1+ Qo+ Q3+ ... =0

SJIEKTPOANHAMUKA

3.1

ONEKTPUYECKOE MNOJIE

3.11

OnekTpusauusa Ten U ee nposiBNeHus. OrnekTpuyeckun 3apsn. [sBa Buaga 3apsga.
OnemeHTapHbIN aneKkTpudeckuii 3apsa. 3akoH COXpaHeHUs ANeKTPU4ecKoro 3apsaa

B3anmopencTteue 3apsagoB. ToyeyHble 3apagpl. 3akoH KynoHa:
B OZJHOPOZHOM BELLECTBE C AN3NEKTPUYECKO NMPOHNLIAEMOCTbIO €

F=k|q1‘>|?2|= 1 \J,q1|>2|¢12‘
€

r dnee, r

OnekTpnyeckoe none. Ero gencreme Ha anekTpnyeckue 3apsiabi

r F
Hal'lpﬂ)l(eHHOCTb ANEKTPU4ECKOro nos4: E=

qnpoﬁuuﬁ

_1. 4
Mone ToueuHoro 3apsga: £, =k =,
r

|
oaHopoaHoe none: E =const .

KapTuHbI NINHWUIA HANPS)XEHHOCTM 3TUX MONeNn

nOTeHLl,I/IaJ'IbHOCTb ANEKTPOCTAaTU4ECKOro nons.

PasHocTb noTeHumnanoB N HanpaxeHune:

4, =q(<P1 - (Pz) =-4D¢p =qU .

|-|0TeHL|,I/IaJ'IbHaF| aHeprvm 3ap;|,u,a B SJ'IeKTDOCTaTI/I‘-IeCKOM none:
W =q¢ .

A=-DW

MoTeHunan ANEKTPOCTaTN4eCKoro nona: ¢ =

CBA3b  HaMpsHKEHHOCTM MONs WM pa3HOCTM  MOTEHUManoB Ans  OOHOPOOHOro
anekTpoctaTudeckoro nons: U = Ed

an/IHLl,I/II'I cynepno3nunmn anekTpnyecknx nonem:

|
E=E+E,+.. 0= +0¢,+..

MpoBOAHMKM B 3rieKTpOCTaTU4YECKoM Morie. YCroBME paBHOBECUS 3apsifoB: BHYTPU




T —
MPOBOAHMKA 7 —(), BHYTPU M HA NOBEPXHOCTM NpoBoAHMka @ =CoNst

3.1.8 [OunanekTpukn B anekTpocTaTudeckoM none. [uanekTpudeckas MpOHMLAEMOCTb
BellecTBa ©
3.1.9 C = 9q
KongeHcaTop. QnekTpoeMKOCTb KOHAeHcaTopa: _U .
_SSOS —
OneKTPOeMKOCTb nrockoro koHaeHcartopa: C = 7 =eC,
3.1.10 MapannenbHoe coegMHEeHNe KOHOEHCATOPOB:
g=q1+ g+ ..., Ui=U=., Crapan =C1 + Co + ...
MocnepoBaTtenbHOE COeaUHEHNE KOHOEHCATOPOB:
I 1
U=U1+U2+...,CI1=C]2=..., =ttt
“mmocn 1 CZ
3.1.11 qU CU*? q2
OHeprusi 3apskeHHOro koHaeHcatopa: W, =—— = =
2 2 2C
3.2 3AKOHbI MOCTOAHHOIO TOKA
3.21 I = .
Cuna toka: £ — . MocTosaHHbIN TOK: | = const
Dr [ors 0
[na noctoaHHoro Toka q = It
3.2.2 YCnoBus cywecTBOBaHUS a1EKTPUYECKOro TOKa.
Hanpsixenne U u C E
3.23
3akoH Oma ans yyacTka uenu: 1 :E
3.24 OnekTpuyeckoe  CoMnpoTMBMEHWE. 3aBUCUMOCTb  COMPOTUBIIEHUS  OQHOPOOHOrO
[
NPOBOAHMKA OT €ro ANMHbBI U ceveHust. YAenbHoe ConpoTuBreHue BeLecTa. R ZDE
325 __ “CTOpOHHIX CHI
McTouHmnkn Toka. 3C NCToYHMKa ToKa: E=——F——
q
BHyTpeHHee conpoTMBIEHNE NCTOYHUKA TOKA
3.2.6 3akoH Oma gns nonHowm (3amKHYTOW) anekTpuyeckon uenu: E i
E E.r|
=IR+1Ir, otkypa 1 = T R
yA R+r
3.2.7 MapannenbHoe coeanHeHNEe NPOBOAHNKOB:

|=|1+|2+...,U1=U2=...,




lMocnepoBaTenbHOE coeanHeHme NPOBOAHMKOB!

U=U1 +U2+..., |1 =|2=..., Rnocn=R1 +R2+
328 PaboTa anektpuyeckoro Toka: A = 1Ut.
3akoH xoyns - JleHua: Q = I2Rt.
2
Ha peauctope R: Q =4 =I°Rt =1Ut =——
3.2.9 p= DA _IU
MoLwHOoCTb anekTpuyeckoro Toka: 4+ — = .
Di® 0
UZ
2
Tennosas MOLHOCTb, Bbiaensemas Ha peauctope: P =1"R 27 =IU .
DA
MoOLLHOCTb UCTOYHMKA TOKA: B =—=% =EIl
Di®0
3.2.10 CBoOoOaHblE HOCUTENW  3MEKTPUYECKMX 3apsidoB B MPOBOAHWMKAaxX. MexaHuambl
NPOBOAMMOCTW TBEpAbIX METasnnoB, pacTBOPOB W pachiiaBoOB 3M1EKTPOSIMTOB, ra3oB.
MonynposoaHuku. MonynpoBogHMKOBLIN AMOA
3.3 MAITHUTHOE MONE
331 MexaHuyeckoe B3aMMOOENCTBME MarHUTOB. MaI'HVITHoe none Bektop MarHuTHOM
NHAYKUMK. MpuHLMN cynepnosnumMm MarHUTHbIX MONEN: B B + B +.
JIVHUM  MHaYKUMKM  MarHUTHoro nons. KapTuHa nUWHWIA WHOYKUMWM MarHWTHOrO Mofs
NMosI0COBOro M NOAKOBOOBPA3HOrO MOCTOSAHHBIX MarHUTOB
3.3.2 OnbiT Opctega. MarHutHoe none npoBodHMKA C TOKOM. KapTvHa NMHUA WHAYKLMK
MarHWTHOrO MNONA ANWHHOTO MPSAMOro MNPOBOAHMKA W 3aMKHYTOrO  KOSbLEBOrO
NPOBOAHMKA, KaTYLUKN C TOKOM
3.3.3 Cwuna Amnepa, ee HanpaBneH1e 1 BennynHa:
. |
F, =1IBl sina rge O - yron mexay HanpaBrieHUeM NpOBOAHUKA 1 BEKTOPOM B
3.3.4 uB o
Cwuna JlopeHua, ee HanpaBneHne 1 BenMunHa: H(,p =4 sina , roe U - yron mexay
| I
Bektopamu U 1 B . [IBMKEHME 3apsKEHHOM YacTULbl B 04HOPOAHOM MarHMTHOM none
34 ONIEKTPOMAITHUTHAA NHOYKUMA
lMoTok BeKTOpa MarHUTHON UHOYKLUUN: %
3.4.1 o
7t B
® =BS5S =BScosa a ?f
34.2 ABneHune anekTpoMarHUTHOM UHAYyKuun. 3AC nHaykumMm

3.4.3

3aKOH aMneKTpoOMarHUTHOM nHaykumm Papages:




Do

Ei = — =- (‘D;
Dt lowo
3.4.4 30C nHaykumMmn B NpAMOM npc:sonrljwkel ONUHOM |, { 1},}.
aBwkyLLemcs co ckopocTbio U (U [')s / \% 7
OZIHOPOAHOM MarHuTHoMm none B: i 0} :
I
%)
/
|El—| =Blucoso, rge @ - yron mexay BeKTopoM B 1 HopManbio n K MMockocTH, B
1 I . [} r . | _
KOTOPOIA Nnexat BekTopbl [ 1 u ;ecrm | " B wu " B,T0 ‘E,| =Blu
3.4.5 Mpasuno JleHua
()
3.4.6 MHAOYKTUBHOCTB: L :7, mnn @ = LI.
ol
CamounnHgykums. 3C camonHayKLun: E, =- LH =- LI,
[ Di®0
34.7 LI?
OHeprust MarHUTHOTO Mons KaTyLukv ¢ Tokom: W, =7
3.5 OJIEKTPOMAIHNTHBLIE KONEBAHUA U BOJIHbI
351 KonebatenbHbii  kOHTYp. CBo6GoAHble  3neKTpoMarHUTHbIE
e konebaHusi B ngeanbHOM kornebaTenbHOM KOHTYpe: C L
T
19(t) =4 sin (01 +,)
| '
il (t) =q, =0q,,. COS ((Dt +Q, ) =[_. cos (wt +Q, )
T TC ® 2n 1
®opmyna TomcoHa: ' =27+ LC ,otkyna @ =V =—F7—.
CBA3b amnnuTygbl 3apsiga KOHOeHcatopa C aMniuTygow cunbl ToKa mpu CBOBOAHbLIX
—  max
3MNEeKTPOMarHUTHbIX kKonebaHuax B MaeanbHOM KonebaTenbHOM KOHTYPE: G ax —T
359 3aKOH CoXpaHeHUs 3Heprum B naeanbHOM KonebaTtenbHOM KOHTYpe:
CU* LI* CU* . LI*_
+ = = =const.
2 2 2
3.5.3 BbIHY>KOEHHbIE 3NEKTPOMarHUTHble konebaHusi. Pe3oHaHc
3.54 MepemeHHbIV TOK. [1pOM3BOACTBO, Nepedada n NnotTpebneHe anekTpu4Yeckon aHeprum
3.55 CBolicTBa  3NEKTPOMarHUTHbIX  BOMH. B3aMmHasi  opueHTauMss  BEKTOPOB B




I A D A r
aneKTpomarHuTHol BonHe B Bakyyme: £~ B " ¢

3.5.6

Llkana anekTpoMarHUTHbIX BOMH. MpUMEHEHUe 3NEKTPOMAarHUTHLIX BOMH B TEXHUKE U
ObITy

3.6

ONMTUKA

3.6.1

MpamonuHenHoe pacnpocTpaHeHue cBeTa B OAHOPOAHOM cpefe. TOYEeYHbIN UCTOYHMK.
Jlyuy cBeTa

3.6.2

3aKoHbl oTpaxeHus ceeta. & =B B
a

3.6.3

MocTpoeHune n3obpaxkeHWi B NIOCKOM 3epkarne

3.6.4

3aKoHbI NpenoMIeHns ceeTa.

Mperomnenme ceta: /481N o =n, sinf
ABCOMOTHBIN NoKasaTenb NPenoMreHns:

n. =—.

abc

OTHOCUTENbHbIN NokasaTernb npenomnenns: MTom =

Xopg nyyewn B npuame.
CoOoTHOLEHMEe YacTOT U COOTHOLLEHWE ONUH BOSH NpU nepexone MOHOXPOMaTUYECKOro
cBeTa Yepes rpaHuly pasgena AByx ONTUYECKUX Cpea:

v, =V, mh =k,

3.6.5

MonHoe BHYTPEHHEE OTpaXeHune.
I'Ipep,eanbM yron NoJIHOro BHYTpPEHHEro
OTpaXxeHnaA:

ny<ny n,

3.6.6

CoGMparou.u/le n paccenBaroine JnH3bI. ToHkas nuH3a. (DOKyCHoe paccTtoaHne u

1
onTnyeckas cuna TOHKOM JNMH3bI: D :F

3.6.7

dopmyna TOHKOW JIMH3bI;

1,11 1
d f F° H F

YBenuyeHne, naBaemMoe JIMH30WN: f‘\ h

r=t
H d

B cny4ae paccenBatoLien NuH3bI:




D<0b F:i<0,
D

_h _|/]

= =1«
H d

3.6.8

Xop nyda, npowleawero nvH3y nog Npov3BOMbHBLIM YIFIOM K €€ FMaBHOW OMNTUYeCKON
ocu. [loctpoeHne wu3obpaxeHMn TOYKM UK OTpe3ka npsiMOM B cobuparowmnx u
paccenBaloLLmMX IMH3ax U X cuctemax

3.6.9

¢0ToannapaT Kak onTUYecKni |'|p|/|60p. a3 kak onTuyeckas cuctema

3.6.10

NuTepdepeHuus ceeTa. KorepeHTHble MCTOYHUKN. YCnoBUS HabniogeHns MakcMumyMoB v
MUHUMYMOB B WHTEP(MEPEHUMOHHON KapTUHEe OT [OBYX CUH(Pa3HbIX KOrepeHTHbIX
WUCTOYHWKOB:

MakCUMyMbI - D =2m5, m=0,+-1,+/-2,+/-3, ...,

A
MUHUMYMbI - D =(2m +1)5, m=0,+/-1,+/-2,+/-3, ...

3.6.11

Oundbpakuma ceeta. [udpakunmoHHas pelletka. YcnoBue HabnoaeHus rnaBHbIX
MaKCMMyMOB MpW HOpMarbHOM NageHWM MOHOXPOMAaTU4EeCKOro CBeTa C AJSIMHOW BOJSHbI

A Ha pelueTKy ¢ nepuogom d:

dsinQ, =mh m=0,+-1,+/-2, +/-3, ...

3.6.12

,D,I/ICI'IepCVIFI cBeTa

KBAHTOBAA ®UN3UNKA

41

KOPMYCKYNAPHO-BOIHOBOW OYANN3M

4.1.1

MmnoTesa M. MnaHka o keaHTax. dopmyna Mnauka: E =hv

412

c
®OTOHbI. JHeprust doToHa: £ =hv :7 =pc .

hv

h
n : = = =
Mmnyrnbc poToHa: P B c A

doToacpdekt. OnbiThl A.l'. CTonetoBa. 3akoHbl hoToaddekTa

YpaBHeHMe DNHLWITENHa Ans oToaddekTa:

ECbOTOHa = ABbIXOD.a + EKVIH maxs

he _ _ hC mu 2
roe E 0TOHA =hv :7 ABLIXOI[B _hvxp -, E e =eUm

’ ’ KITHMax
Kp

415

[aeneHne ceeTta. [laBneHne cBeTa Ha MOMHOCTLIO OTpaXakwlLlly MNOBEPXHOCTb U Ha
NONMHOCTbIO NnornoLwiaroLlyr NoBepXHOCTb

4.2

®UN3NKA ATOMA

4.2.1

I'InaHeTapHaﬂ Moerb atomMa




422

MocTtynatol Bopa. ManyyeHne u nornowieHne oTOHOB MpU Nepexoae aTtoma ¢ OOHOMo
YPOBHS 3HEPINM Ha APYroOn:

h,, =2 =
A

En- Eml

mn
mn

423

JInHenyaTble cnekTpbl.

CnekTp ypoBHel 3Hepruy1 atoma BoAopoaa:

-13,6 3B
En: n2 ,n=1,23, ..

43

PUSNKA ATOMHOTIO AOPA

4.3.1

HyknoHHasa mopenb sigpa lenseHbepra - MBaHeHko. 3apsg sgpa. MaccoBoe umucno
aapa. sotonel

432

Pag1oaKTMBHOCTb.

Anbda-pacnag; QX ® Qf; Y + ;‘He .
BbeTa-pacnag.

AnekTponHbI P-pacnan ; ';X ® ;1 Y + ?le + \9/9.
Moautponnbii B-pacman: ;X ® 3 Y + 7 v, .

Famma-manyqume

433

N~

3aKoH paguoakTMBHOrO pacnaga: N (;) =N, 2

t
MycTb m - Macca paarMoakTUBHOrO BelllecTBa. Toraa (t) =myR T

434

AnepHble peakuun. [leneHune u cuHTes Aaep
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