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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTenbHON Mporpammel, rpeacrabieHHbix B DI'OC COO, a Takxke
c yuérom denepanbHoil paboyedt nporpamMmbl BocniuTanus W KoHuenuuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit denepanuu, peaau3youmx OCHOBHbIE 00pa30BaTENIbHbIE TPOIPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOr0o mpeaMeTa ¢ y4éTOM MEXKIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3CH,
JOTUKK  y4eOHOTO Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0ydaromMXcs.
[Iporpamma no ¢Qusuke Aa€T OpeacTaBleHUWE O LEJsAX, COAEpNKaHUM, oOIen
CTpaTerus OOYy4YCHMs, BOCIHUTAHUS W PA3BUTHUS OOYYAIOIMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKK YriiyOJIEHHOTO YpPOBHSI IMO3BOJIAET peain30BaTh
3a/1ayu MPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBIICHUST CBOUX HWHTE/UICKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXKIbIM
oOydJaromumMcsi, KOTOphIE HEOOXOAUMBI Ui TMPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodecCUOHANTBHOTO O00pa30BaHUs 1O PA3IUYHBIM  (U3HKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme 1o ¢pusuke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (U3MKH Ha YpPOBHE CpeaHEro ooOmero o0pa3oBaHUs: JIUYHOCTHEHIE,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yryOn€éHHoM  ypoBHe).  HayuHo-
METOJOJIOTHYECKONH OCHOBOM A pPa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXcs, OCBOMBIIHX
nmporpamMmy 1o (hu3MKe Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha yTriyOJIEHHOM
yYpPOBHE, SIBIISIETCS CUCTEMHO-/IESITEIIbHOCTHBIN TIOJIXO/.

[Iporpamma mo Gpu3uKe BKIIOYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOSHUS Kypca (PU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUICHHUS;

cojiepkaHue yuyeOHoro npeamera «@u3nka» mo rogaM 00y4YeHHs.

[Iporpamma 1o ¢u3NKe HMEET TPUMEPHBI XapakTep W MOXKET ObITh
WCIIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UMX MPOTPAMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBACT TBOPUYECKYIO WHUIIMATHBY YUUTEIEH U
MPEIOCTaBISET BO3MOXKHOCTH JUJISl  peaU3allid  Pa3IUYHBIX METOJUYCCKUX
MOJXO/IOB K TMpENoJaBaHui0 (U3UKA HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUU
COXpaHEHUS 00S3aTEIHHON YaCTH COJEPIKAHUS Kypca.

du3rka Kak Hayka O HamOoyiee OOMUX 3aKOHAX MPHUPOMABI, BHICTYIAs B
KauecTBe y4eOHOTO MPEIMEeTa B IIKOJIEC, BHOCUT CYIIECTBECHHBIA BKJIAJl B CUCTEMY



3HaHMM 00 okpyskaromieMm Mupe. IKoabHBIN Kypc GU3HKU — CHCTEMOOOPa3yOIUA
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB M SBICHMM, M3ydaeMbIX XUMHUEH, OUOJIOTHEH,
dusznueckoit reorpadueit U actpoHomwueil. Mcrmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HaHUM ONpEeNeNnuyio Xapakrep U OypHOEe pa3BUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPTEeTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYeHHs] HOBBIX MAaTE€pHalOB C 3aJlaHHBIMHU CBoilcTBaMu. W3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUPOBAHUE YMEHUN MPUMEHSTh HAYYHBIH METOJ MMO3HAHUS
IIPY BBITIOJIHEHUU UMU YYEOHBIX UCCIIEIOBAHUIM.

B ocHOBY Kypca (pU3uKH Ha YpOBHE CpeHEr0 0011ero 00pa30oBaHus MOJ0XKEH
pAn uaeH, KOTOPhIE MOXKHO PacCMaTpPUBaTh KaK MPUHLIUIIBI €70 MOCTPOCHMUS.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEUW KypC SIBISETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3umyeckux Teopuid. Beaymum B Kypce sBuseTcs
(dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeanosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(Gu3MKHU ¢ pa3BUTHEM OOIIIECTBA, a TAKXKE C MUPOBO33PEHUECKHUMU, HDABCTBEHHBIMU
Y DKOJIOTMYECKUMHU MPOoOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUWIOKEHUN H3YYCHHBIX TEOpUM M 3aKOHOB. [Ipum 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUA M COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, H
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHMM IpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJOTHM, a TaKKe OOCYXKICHHS
po6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHUS U SKOJIOIMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh MOCTPOEHO Ha
MPUHIMIAX CUCTEeMHO-ACSATEILHOCTHOTO moaxoAa. Jms ¢usuku peanuzanus 3TUX
MPUHIIMIIOB 0a3UpyeTCs Ha UCIOJIB30BAHUHM CAMOCTOSATEIIBHOIO SKCIIEPUMEHTA KaK
ITOCTOSTHHO JIeHcTBYyromIero ¢akropa ydeOHoro mporecca. s yriayOméHHOTO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOIO YYEHHMYECKOTO JKCIEPUMEHTA,
BKJIIOYAIOIIETO (POHTAILHBIE YYEHUYECKHE OMbITHI MNpPU HU3YYEHUU HOBOTO
Marepuana, J1abopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI



J1Ba crioco0a peanuzauuy pU3nYecKoro NpakTukyma. B nmepBom ciiydyae npakTukym
npoBoauTcst 100 B koHie 10 u 11 kiaccoB, 1ubO MOCJE MEPBOTO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJlacCOoB. BTopoi cmocod — 310 uHTerpamusi padbot
MIPaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX padOT, KOTOPbIE MPOBOASATCS B IMPOLECCE
u3ydyeHus: paszaena (temsl). [Ipu sTomM moj paboramu MpakTUKyMa MOHMMAETCS
CaMOCTOSITEJIbHOE ~ HCCIEAOBAHHME, KOTOPOE TPOBOAMUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IMIEHHOrO BHIa 0€3 MOIIaroBOil HHCTPYKLHUH.

B nporpamme mo (@u3Mke cuUCTeMa YYEHUYECKOTO HSKCIEPUMEHTAa,
1abopaTOpHBIX pabOT M MpaKTUKyMa Mpe/CcTaBlieHa €IUHbIM IepedHeM. Boioop
TEMATUKH JIJIS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUECKHX Pa0OT OCYIIECTBIISICTCS
y4acTHHKaMU 00pa30BaTeNIbHOIO MpoLiecca UCXOAS U3 OCOOCHHOCTEN MOYpPOUYHOTO
IUIAHUPOBaHUS W OcHauleHus kabuHeta ¢(usuku. Ilpu 3TOM oOOecmeunBaercs
OBJIaJICHNE OOYYalONMMHUCS YMCHHSIMHU TPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpEHUs, MCCIECAOBAHMS 3aBUCHUMOCTEH (DU3UUYECKUX BEIIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHKE YAENSeTCs pelIEHUI0 PACUETHBIX U KAaUeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacu€THBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
Y HESBHO 33JaHHON (PU3MUECKON MOJIEIBIO, MO3BOJISIONINE NTPUMEHSITh U3YUEHHbBIE
3aKOHBl U 3aKOHOMEPHOCTHU KaK M3 OJIHOTO paszfienia Kypca, TaK U HHTETpUpys
NpUMEHEHHEe 3HAaHUM U3 pa3HbIX pa3zaesoB. s KaueCTBEeHHBIX 3a/1a4 TPUOPUTETOM
ABJIAIOTCS 3aJlaHusl Ha OOBACHEHHE/NpeNCcKa3aHue MPOTEKAHUsS (PU3HUYECKHUX
SBJICHUN M TIPOILIECCOB B OKPY’KAIOIEH >KU3HU, TpeOyrolue BhiOopa pusnyeckoi
MOJIENU JJI CUTYaIlu MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBHm ¢ TpedoBanmsMu ®I'OC COO k MaTepualbHO-TEXHHYECKOMY
obecrieueHnIo yueOHOTO mpoliecca Kypce Gu3nuku yriyoJ€HHOTO YPOBHS Ha YPOBHE
cpenHero ooOmiero oOpa3oBaHUsA JOJKEH H3y4aThCS B YCJIOBHSX MPEIMETHOTO
kabuneta. B kaOuHere GUBMKH JOKHO OBITH HEOOXOAMMOE JabOpaTOpHOE
o0opyaoBaHUE JJIs BHITOJIHEHHSI YKa3aHHBIX B IPOrpamMMe 1Mo GU3HKE YICHUIECKUX
OTIBITOB, TAOOPATOPHBIX PabOT U pabOT MPAKTUKYMa, a TAaK)Ke JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalmoHHoe 00opynoBaHue (OPMUPYETCS B COOTBETCTBHHM C
MPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W OOECIEYMBACT MOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe 0OOpymOBaHWE IS YYCHHYECKUX MPAKTUUYECKHX padoT
dbopMupyeTcst B BUE TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCA B PacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydalmwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO OOOPYIOBaHUS JOJDKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM



MCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPHOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTEBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUH.

OCHOBHBIMM LIEJISIMHU U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

(opMHpOBaHUE MHTEpECa U CTPEMIICHUS OOydaloIMUXCi K HAYYHOMY
U3YYEHUIO TPUPOJBI, PaA3BUTHE WX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE MO3HaHUA U (popMuUpoBaHHE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTepUH U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIb30BAaHUEM (PU3UUYECKUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKU [ PAa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOYKHBIX cdepax Oyayuiein
npodeccuoHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efei 00ecreurnBaeTcs peleHneM CIIeAyIoluX 3a1ad B
npolecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeIHEro 001iero o0opa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHY0O  (U3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U AJIE€MEHTHI aCTPOPU3UKH;

dbopMHUpoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS [l OOBSICHEHUS
buznuecKkux SBICHUA B MPUPOAEC W JUISl MPUHATUS TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33]1a4 C SBHO 3aJJaHHON (hHU3HUECKOM
MOJIENIBIO, 3aJlay, IMOAPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/laHue (U3HUYECKOM
MOJIENIA, aJEKBaTHOW YCIOBHSM 3aJayd, B TOM 4YHUCJIE 3a7a4 WH)KEHEPHOTO
XapaKTepa;

NOHMMaHuE (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W INPOBEACHUS
Gu3nYecKuX OSKCIEPUMEHTOB, aHajih3a W HUHTepIpeTrauuud uHpOpMaluy,
OIpEJENIEHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATENBHOCTH;

pa3BUTHE HHTEpeca K cpepam npodeccuoHanbHON AEITeIbHOCTH, CBA3aHHON
¢ (hU3UKOM.



B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yueOHoro mnpenmera «®Dusmka» HAa ypOBHE CpeaHETo O00IIero
oOpa3zoBaHus BbIOMpaeTcss OOYyYarOIIMMUCH, IUIAHUPYIOIIUMU TPOJOIKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢uszuku (yrinyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOIIETro
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemeiii B mporpamMme 1o (¢GU3MKE TMepeueHb JTa0OpaTOpHBIX U
NpaKTUYECKUX paboT sBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JAENaeT BHIOOD
NPOBEACHUS JIA0OPATOPHBIX pabOT W OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
a0COJIFOTHO TBEPJI0€ TEJI0, UjeaabHas )KUIKOCTh, UJICAJIbHBIN Ta3, TOUCYHBIN 3apsi).
I'unoresza. @U3nMUYECKUid 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PU3nUecKas TEOpHUsl.

Pons u mecto duzuku B GOpMUPOBAaHUN COBPEMEHHON HAy4YHOU KapTHHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuibl TOKa U HAIPSHKEHUS B LIEMU TOCTOSTHHOTO TOKA IMPU TOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl uzMepeHus
(du3MUecKrX BETUYNH MPU MTOMOIIN KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro IPOEKIMUM HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, MX MPOCKLUMH HA OCH CHCTEMBI KOOPAMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIBHOW TOYKH OT BPEMEHU U UX
rpaduxu.

CBobOogHoe majeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. JIBKeHHe Tena,
OpOILIEHHOIr0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnuentnoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKH IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JNBUKEHHE CHAPSIOB, LIEMHBIE, HIECTEPEHYATHIE U PEMEHHBIE MIEPEIAYN, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBanue NBMKEHUN ¢ UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE yTEH, TPACKTOPHIL, CKOPOCTEN IBUKEHUSI OTHOTO M TOTO K€ TeJa
B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NpsIMOJIMHERHOM PaBHOYCKOPEHHOM JBUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

N3yuenue nBUKeHNs Tela, OpOIIEHHOT0 TOPU30HTANBHO. [IpoBepka runoressl
O MpsAMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY JajJbHOCTBIO IMOJETA U
HA4YaJIbHOW CKOPOCTHIO TEJIa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH Tepro/ia oOpalieHuss KOHMYEeCKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [IpuHumn cynepno3unuu cul.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUsI CBOOOIHOTO MaJIeHUs OT BBICOTHI HaJl
MOBEPXHOCTBIO MJIAHETHI U OT reorpaduuecKkor UpoThl. JBHkeHrne HeOECHBIX Tel
U uX cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJbKEHUS U CUjla TPEHUS MTOKOA.
Koaddumment tpenus. Cuna conpoTUBICHUS NMPU ABMKCHUH TeJa B KUIAKOCTH WUIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIIBHOIO JIBHKCHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBHKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habnronenue aBmxeHUs Tell B MHEPLUAIbHBIX U HEMHEPLMAIbHBIX CUCTEMAX
OTCYETA.

IIpuHIKII OTHOCUTEIBHOCTH.

Kauenne nByX LWIMHAPOB WM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAECUCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHJI C IPOU3BEIECHUEM
MAacChl Tejla Ha €ro YCKOPEHHUE B UHEPLUAIBbHON CUCTEME OTCYETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U NAJACHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHHM JBMKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHne ABMIKEHUSI CUCTEMBI TeJ, CBA3AHHBIX HUTHIO, MEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yclioBHII paBHOBECHsS TBEPAOTO TeNa, HMMEIOLIETO OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynbc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHuaibHbIX ToYeK. LleHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTa UMITYJIbCa B EHTPAIbHBIX MOJISX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHIMWANbHbIE CUJbl. [loTEHIManbHAs SHEpPrus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprud Teja B OJJHOPOJHOM I'PABUTALIMOHHOM MoJe. [loTeHnnansHas sHeprus tesna
B T'PaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHYTpHM U BHe 1apa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs13b pabOThI HEMOTEHIIUATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXAHWYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymM [ HUACATbHOM KUJIKOCTH KAaK CIEIACTBUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA TUCTOJIET, TUPOCKOT, (PUTYpHOE KaTaHUE Ha KOHBbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble TipeBpalieHus] KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomsul, nPaKmuKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIETTH 3JIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne cOXpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUHU.

N3mepeHne KHHETUYECKOW SHEPTUH TEJIa IO TOPMO3HOMY Y TH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTON CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE 0O00cHOBaHue. Jnddysus. bpoyHOBCcKOe MBUKEHUE. XapaKTep JBHKCHUS
Y B3aUMOJCHUCTBUSA YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIKOCTEH H
TBEPIBIX TEJI M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeseil. Macca u
pa3mepsl MoJekyn (atomoB). KonnuecTBo BemectBa. [loctosnnas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usmepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOr0 ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPUU: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporiecco B
WJeaqbHOM Tra3e C IIOCTOSIHHBIM KOJIMYEeCTBOM BemlecTtBa. ['paduueckoe
MpeCcTaBlIeHUE U30MPOIIECCOB: U30TEpMa, U30X0pa, n3o0apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATENBHOTO TEIUIOBOTO JIBMXKCHHS MOJICKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KHHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTHEH MOCTYNaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponnk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKEHUSI.

Juddy3us xuakocTe.

Mopaens onbita TepHa.

[TpuTs>keHne MOJIEKYI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmronenue u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HccnenoBanne 1mpolecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IMpU
TEIJIO00MEHE MEXy TOpsiYei M X0JI0JHON BOJIOH.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30XopHOro mnporuecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMUAYECKON CHUCTEMBI. BHeNIHME 1 BHyTpeHHHE napamerpsl. [lapameTpsl
TEPMOJAMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAUCHUS BEJIMYMH, ONMUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMoOnpou3BOJIbHAS — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.



Mojgens uaealbHOrO Ta3a B TEPMOJUHAMUKE — CHCTEMA YPaBHECHUN:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcinoBuss IPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMneparypsl. BelpaxkeHue 11 BHyTPEHHEN YHEPrUU OJHOATOMHOIO HJI€ATBHOTO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHast pabota B TepMOJAMHAMUKE. Brruncnenue pabotel o rpaduky
npoiiecca Ha pPV-auarpamme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON  cucTteMbl 0e3  coBepiieHuss pabotel.  KonBekmus,
TEIUIONPOBOIHOCTh, U3JIyUYEHHUE.

KomnuectBo TtemnoThl. TemnoéMKoCcTh Tena. YAeabHass U MOJIsIpHAd
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHHE Maiiepa. YelbHas TEIUIOTa CrOpaHust
ToruBa. Pacuér kommdecTBa TEIIOTHI mpu Temtonepenade. I[lonsatue o006
aauabaTHOM TIpoliecce.

[TepBriil 3aK0H TepMOJUHAMUKU. BHYTpeHHsIs1 sHeprusd. Koan4ecTBo TEeIIoThI
u paboTa Kak Mephl WM3MCHEHUS BHYTPEHHEH OHHEPIHH TEPMOJMHAMUYECKOM
CHUCTEMBI.

BTopoii 3aK0H TepMOAMHAMUKH JJ1s1 PABHOBECHBIX ITPOIIECCOB: YePE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHYECKOW CHUCTEMBI TPOXOAUT €IUHCTBEHHAs
aguabaTta. AOCOJIFOTHAsI TeMITeparypa.

BTopoii 3aK0H TEpMOJMHAMUKY J1JIsI HEPABHOBECHBIX MTPOIIECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00JIee XOJI0HOTO0 Tella K 0oJiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). HeoOpatuMocTh IPUPOHBIX MPOIIECCOB.

[TpuHuMner gectBus TermnoBbix mamuH. KIT/.

MaxkcumanbsHoe 3Hauenune KIIJI. [ukm Kapno.

DKOJIOTUYECKHUE aCIeKThl MCIIOJIb30BaHUS TEIUIOBBIX ABUTrareneil. TermaoBoe
3arpsI3HEHUE OKPYIKAKOLIEH CPEbL.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJOIHIbHHUK,
KOHJIUIIMOHEP, JU3CIIbHBIA W KapOIOpaTOpHBIM JBUTATENM, MapoBas TypOWHA,
MOJy4YeHUE CBEPXHU3KUX TEMIEpaTyp, YTWIM3AIUs «TEIUIOBBIX» OTXOJ0B C
HCIIOJIb30BaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIMSA OHOOPTaHWYSCKOTO TOTUTHBA JIJIS
BBIPA0OTKHU «TCIIOBOM» M 3JIEKTPOIHSPTHH.

Jemoncmpauuu.

N3meneHne TeMnepaTyphl IpU aauadaTHICCKOM PaCIIPEHUH.

Bo3aymiaoe orauso.

CpaBHeHME yAETbHBIX TEINIOEMKOCTEH BEIIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEN SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

N3Mmepenne yaenbHON TEINIOEMKOCTH.

UccnenoBanne npoiecca OCThIBAHUS BEIIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEMIEPATypbl KAUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazogvie nepexoobl.

[TapooOpazoBanue u KoHIeHcausl. Micnmapenue u kunenue. Y aesibHas TeIioTa
napooOpa3oBaHMUsL.

HacepilieHHble W HeHachlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH U JIaBJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTh OT
00bEéMa HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT JaBJICHUS B
AKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctajuioB. IlnaBieHue W KpucTauu3alus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

Hedbopmanuu TBEpHoro tena. Pactsokenue u cxxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JMHEHHOE
pacimpenie. AHTApMOHHU3M TETUIOBBIX KOJIeOaHWN YacTHIl BEIIECTBA KaK MPUYHHA
TEIUIOBOT'O PACIIMPEHUs TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEpruyn B (ha30BBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsKkeHHE. Kod(QhUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kamumnspusie siBiienud. JlaBiieHue moa UCKPUBIEHHONW MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHnuecknue yCTPOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI:  KUIKHE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TermoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITHL ¢ MBUTBHBIMY TUIEHKAMH.

CmaunBaHue.

Kanunnsipuslie siBiaeHusl.

Moaean HEHBIOTOHOBCKOHM JKHUKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Hab6monenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEM.

N3mepenne yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBONCTB HACHILIECHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiirieHTa TOBEPXHOCTHOTO HATSIKESHUS.

N3mepenne moayns FOwra.

HccnenoBanne 3aBUCUMOCTH Jedopmanuu  pe3MHOBOro odOpasma oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auuss Tell W €€ MpOsBIEHUA. JJNEKTpUYecKuil 3apsa. JlBa Buna
AJEKTPUYECKUX 3apsiioB. [IpOBOJHMKM, JUAJIEKTPUKU U MOJYINPOBOIHUKHU.
DNeMEeHTapHBIN ANEKTPUUYECKHI 3apsij. 3aKOH COXPAaHEHHUs 3JIEKTPUUYECKOTO0 3apsia.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

Onektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hamnpspbk€aHocTh  anekTpudeckoro  mosis.  [IpoOuerit  3apsa.  Jluawwm
HAIPSKEHHOCTH AJIEKTPUUECKOTO 1oIs. OQHOPOIHOE ANEKTPUUYECKOE TOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIs. Pa3HOCTh MOTEHUUANOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsiaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkrpocTaTuyeckoro mojst. CBsA3b HANPS)KEHHOCTH MOJS U Pa3HOCTH
NOTEHIMATIOB [JIsl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK M
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUUYECKUX TTOJIEH.

[Tone Toweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1Mo o0bEéMy mmiapa. [lome paBHOMEpHO 3apsKEHHOMN
OecKOHEYHON TUIOCKOCTH. KapTwHBl JHHUN HANpsHKEHHOCTH OSTUX TOJEH
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKH B 3EKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.

Konnencatop. DnekTpo€MKOCTh KOHAEHCATOPA. DJAEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpA.



[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yCTpPOMCTBA M TEXHOJOIMYECKUE IPOLIECCHI: 3JIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TIOJIE€ JBYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatrudeckoro reueparopa (Baun ne ['paada).

[TpoBOJHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH MJIOCKOTO KOHJEHCAaTopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsSKEHHOTO KOHAEHCATOpa.

3apsiika v pa3psaaKa KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cuj B3auMOAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPpa B YHEPTHUIO
U3JIyYEHUSI CBETOIMO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CylecTBOBaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO TOKa. McTOuyHHMKH
toka. Hanpsixxkenue U u DJ1C é.

3akon OMa [ yyacTKa LeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COITPOTUBJIEHUS OJHOPOIHOTO
MMPOBOJHHUKA OT €ro JJWHBl W IUIOIIAJAW MONEPEYHOTO CEUYCHUS. Y IEIbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaLICNIbHOE, CMEIIAHHOE COCIUHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TeruioBas MOIIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJ1C n BHyTpEeHHEE CONPOTUBIIEHUE UCTOUHUKA TOKA. 3aKOH OMa 7151 MOJTHOU
(3aMKHYTOM) sJeKTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. KopoTkoe
3aMbIKaHUE.

Konpaencarop B 11enu nocTosIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUIECKOU YHEPIUU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsiKEHUS.

HccnenoBanne 3aBUCMMOCTH CHWJIBI TOKA OT HANPSKEHUSA JIs1 PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUs U MaTepuala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MTOCTOSHHOM
HaIpsHKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE raJIbBAHUYECKOTO SJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Cnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

NccnenoBanne pa3HOCTH NOTEHIIMATIOB MEK/y MOJOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHHUS U1l JIaMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
IIPY KOPOTKOM 3aMBIKAHUH.

HccnenoBanne pa3HOCTH TOTEHIMATIOB MEXKY MOJOCAMHA UCTOYHUKA TOKA OT
CHUJIbI TOKA B LCIIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAJJIOB. 3aBUCHUMOCTbH COMPOTUBICHHS METAJUIOB OT
temneparypsl. CBEpXIpOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



[TonynpoBogHUKWU. CobOcTBeHHas 151 pUMECHas MPOBOJUMOCTD
noJIynpoBoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B JIJIEKTPOJIATAX. DJIEKTPOIUTUYECKAS IUCCOLMALML.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

DIIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IIPAKTUUYECKOE NPUMEHEHUE: Ta30pas3psiaHble
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, TMOIYNPOBOJHUKOBBIE MPUOOPHI: TUOJ,
TpaH3UCTOP, (HOTOANOI, CBETOIUO/, TAJIbBaHUKA, pa)UHUPOBAHNE MEJIH, BBITIJIABKA
ATIOMUHUS, DJIEKTPOHHAS! MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTh COPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0JHOBAIEHTHOI'O HOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

CniocoObl m3MepeHus: PU3NYECKUX BEIMUMH C UCTIOh30BAHUEM aHATIOTOBBIX U
IU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecknx BEIMYUH, TPOBEpPKa TMPEIJIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBA3H.

Nzydenue kypca ¢puzuku yriny0a€HHoro ypoBHs B 10 kiacce ocyiiecTBaseTcs
C YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MAaTHKW,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnbole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumore3a, (U3MYECKas BEIUYMHA, 3aKOH,



TeOopusl, HAONIOAEHUE, SKCIEPUMEHT, MOJECIMPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIM3alusl OHOOPraHMYECKOro TOIUIMBA JUJIi  BBIPAOOTKH  «TEIUIOBOM» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, MOJy4eHHMe HaHOMATepUasoB, TEIJIOBbIE CBOWCTBA
TBEPABIX TeJl, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAIUIBI, HIEKTPUUECKHE CBOMCTBA
METaJJIOB,  JJEKTPOJUTUYECKAass  JTUCCOIMAIMs, TajbBaHWUKA, AJIEKTPOHHAs
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JIpyrue), IBUTATEIb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIaMIIbl, T0JIyIIPOBOIHUKOBbIE IIPUOOPHI, F'AJIbBAHUKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe 1oJie TPOBOJHUKA C TOKOM (MIPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MarunurtHoe noJjie B Beniectse. @eppoMarHeTHKy, apa- U JUaMarHETUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMI  MHAYKIMM  MAarHUTHOTO  MOJsA  IOJOCOBOTO  H
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO MOJISL MOCTOSTHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CHIIBI AMIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUMU B NMPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHMYECKHE IPOLECCHI: HHAYKIIMOHHASA
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tanenne marauTa B aJlOMHUHUEBOU (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUU BUXPEBOTO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmntryna u (dasza konebanuid. CBs3b aMIUIUTYbl KOJEOAHWNW HCXOIHOM
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Kojaebanusx. BeiHyX1eHHbIe Kotebanus. Pe3onaHc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHuWM Trpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHWH HUTAHOTO M IPYKUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAUYCHHE CHUJIbl TOKA M HANpPSDKEHUS TPU  pasinyHOM (popme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpousBonctBo, mnepegadya U mMoTpebiIeHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUHU 3JIEKTpONEpeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxarONIUX JIEKTPOMATHUTHBIX KOJICOaHUIA.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHLIKIL IeUCTBUS TpaHCchopMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepenninu u qudpakiiny MEXaHUIECKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, TPEIOMIIEHUE,
noJispu3anusi, Tudpaxius, nHTepdepeHus.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCONIOTHBIN MMOKa3aTeb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETA U COOTHOIIEHUE IJIMH BOJIH IIPU IEPEX0E MOHOXPOMATUYECKOT'O CBETA YEPE3
IPaHULy pa3zena ABYyX ONTUYECKHUX CPEN.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

Cobuparomue 1 paccenBatroiue TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHue
U ONTUYECKas CUja TOHKOW JIMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETPUM M OTHOCHUTEIBHOTO IOKa3aTels
IIPEJIOMIICHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOUparoNIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnuecknue yCTpOWCTBA W TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmronenre noaHoro BHyTPEHHEro OTpakeHusl. Mojieb CBETOBOA.

HccnenoBanne XxXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue BETOB TOHKUX IMJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tonyyenue n3zo0paxeHus: B CUCTEME U3 ITOCKOTO 3epKalia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHHs Ha IBYX IIETSIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['pannLBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuaipHOU
TEOPUU OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PENATUBUCTCKON YaCTHIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnyeckuit SKCepUMEHT, J1aOOpaTOPHBIE PaOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unores3a Ilnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YACTHOCTH, JaBJICHME CBeTa Ha abOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro mnoBepxHocTh). OmnbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ ITMHKOBOM IJIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosauoi [lnanka Ha ocHOBE uccienoBanus ¢porodddekra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctynarsl bopa. U3nydyenue u nornomieHue (OTOHOB MPH MEPEXOAE aTOMa C
OJIHOT'O YPOBHS SHEPTUU Ha JPYTroil.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomoi, npaKmuKym.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
qucio sapa. M30Tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Msbl. EctecTBennblt (hoH nsznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozasl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEprus.

EnunctBO przmdeckoit KapTHHBI MUpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Buiibcona, siiepHbIi peakTop, TEPMOSIAEPHBINA peakTop, arToMHast 00MOa, MAarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpeKOB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



DTtansl pa3BUTHS aCTPOHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, WX BHUAUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIENOBATEIbHOCTU. BHYTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku u kBazapbl. YEpHbBIE OBIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonennst B Tenmeckon JIyHBI, IUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

Crioco6b1 m3MepeHust PU3NYECKUX BEIMYMH C UCTIOIH30BAHUEM aHATIOTOBBIX H
MU(POBBIX HM3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

O0o0maroiIee MOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas pU3MKa U TEPMOAMHAMUKAY, « DNEKTPOAUHAMUKay, «Konebanus u
BOJIHBI», «OCHOBBI CHELHAIBHOW TEOPUH OTHOCHTENBbHOCTHY», «KBaHTOBas
puznkay», «3I€MEHThl ACTPOHOMHUHU U aCTPOPHUIUKK .

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAyYHOW KApPTUHE MUPA, 3HAYCHUE ONMCATEIbHOM,
CUCTEMATU3UPYIOIIeH,  OOBSICHUTENIbHOH M  MPOTHOCTHYECKON  QyHKIUH
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUIN O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢puszuku yray0aéHHoro ypoBHs B 11 kiacce ocyliecTBisercs
C y4€TOM COJAepKaTeIbHBIX MEXKIIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTUKH,
OMOJOTUH, XUMUH, Teorpadyu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIH (DakT, runoresa, (Gu3nyeckas BEIUYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBICHUS B KUBOM mIpupoje, KoieOaTesbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJE.

Xumusn: CTpPOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUNINYECKAs CTPYKTypa TBEPIBIX
TEJI, MEXaHU3MbI 00Pa30BaHUS KPUCTAIUIMUECKON PEeIETKH, CTIEKTPAJIbHBIN aHaIH3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alIe)KMd MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEeKTpoABUraTeNlb SIKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIIMOHHAs Ie4b,
JUHUM 3JIEKTpoNepead, 3IEKTPOABUraTeNb, pajap, paIuonpuEMHHK, TEJIEBU30p,
anTeHHa, teiepoH, CBY-meub, yapTpa3ByKOBas JMArHOCTHKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapesi, CIlyTHUKOBBIE
NPUEMHUKY, siI€pHasi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UILIMK 00YUAIOIIETOCs KaK aKTHBHOT'O
¥ OTBETCTBEHHOTO YJ€Ha POCCUHCKOro 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBJICHUHM B  00pa3oBaTENbHOMN
Opra”Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpaKIaHCKOU WJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHMBATH CHUTYAIIMI0O M NMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIKOYAs 3CTETUKY HAYYHOI'O
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



MHTEPEC K Pa3IMYHbIM chepam NpodhecCHOHATBHON NEeATEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (DU3MKOM U TEXHUKON, YMEHHUE COBEPIIATh OCO3HAHHBIM
BbIOOp Oyayiel mpodeccun u peaan30BbIBATh COOCTBEHHBIE KU3HEHHbBIE
TUIaHbL;

TOTOBHOCTh U CLIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHHUIO B 00JACTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa IKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

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

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KH3HEHHBIX TTPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JacTh (DU3UKHU, CHOCOOHOCTHIO M TOTOBHOCTBHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTyallUsIX, B TOM YHCJIE MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIACTU
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHANIM3UPOBATH TOJYYEHHbIE B XOJ€ pEIICHHs 3aJadd pe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

J1aBaTh OLICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIKE aJbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH TMOJTyYeHUS] HHPOpMauK GU3UIECKOTO COACPKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIIBHO OCYIIECTBISTh IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHEHBI, PECypCcOCOEpeKeHUs, MPABOBHIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPECTB;

IIOHUMAaTh U UCIIOJIb30BaTh [IPEUMYILIECTBA KOMAaHAHON U MHIUBUYaIbHON
paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHUIO: COCTAaBIIATH IUIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
o011t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSIBISTH TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcabHbIEe YueOHbIe JAelicTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISATH TO3HABATENLHYIO ACSITEIbHOCTh B 00J1aCTH
(GU3UKH U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTABUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ y4ETOM HUMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH y4eOHOTO MTpeIMEeTa Ha OCHOBE JTUYHBIX MPEOUYTCHUL;
JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpOBaTh €ro, Oparb Ha ceb0s
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO JIPYAUIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBBHINIATH CBOW 0Opa30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN WHTEJIEKT:

daBaTbh OLCHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPCKTHUBLI B ACATCIIbHOCTD,
OLOCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



BJIAJE€Th HAaBBIKAMU I[IO3HABaTEIbHOW pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

HCIIOIB30BaTh MPUEMBI pePIICKCUH JJIsl OLIEHKU CUTYaIlUH, BHIOOpA BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HX
CHIDKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JIPYIMX IPU aHaIu3€ pPE3yIbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHHUSI MPOTPAMMBI I10
duszuke Uil ypoBHS cpeAHero ooOimiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIICHCTBYETCS HMOIMOHATbHBIH UHTEIUICKT, TIPEAMOIar afoIui
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAMOMIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HMOIIMOHATIFHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpEeTyJTUPOBAaHMS, BKIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AHMOIIMOHATBHBIM HU3MEHEHHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IeTH
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOMIS U3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspemniaTb KOH(JIUKTHI.

I[TPEAMETHBIE PE3VJIbTATHI

K koniy oOyuenus B 10 knacce npeqMeTHbIE pe3yJIbTaThl HA YTIIYOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:



MOHUMAaTh poOdAb (U3UKK B SKOHOMUYECKOH, TEXHOJOTHYECKOM,
HKOJIOTHYECKOM, COIMMAJIbHOM M 3THYECKOM cdepax JeaTeabHOCTH
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHON HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBbHON U
NPOTHOCTUYECKOW  (YHKIUN  (QU3MUECKOW TEOpUHU —  MEXAHUKH,
MOJIEKYJISIpHOW (DU3UKH U TEPMOJUHAMHKH, POJIb (PU3NYECKOH TEOpUHU B
(opMHUpOBaHUU MIPEACTABICHUN O (U3NUECKON KApTUHE MUPA;

pasnuyarh ycIoBUs MPUMEHUMOCTH MOJIeNiel (U3HMUeCKUX TeJl U MPOLIECCOB
(sBJIEHMIT): MHEpLMANIbHASI cUCTEeMa OTCYETa, aOCONIOTHO TBEPIOE TEJoO,
MaTepHualibHas TOYKa, PaBHOYCKOPEHHOE JABUKEHHUE, CBOOOJHOE MaJieHHe,
a0coyIFoTHO yripyrasi jaedopmaius, aOCONIOTHO YIPYroe U abCONIOTHO
HEYNpPYroe CTOJKHOBEHHUs, MOJEIM Ta3a, KUIAKOCTU U TBEPAOrO
(KpUCTAJUTMYECKOT0) TeJa, UAeaIbHbIN a3, TOUCYHBIA 3aps]l, OJJHOPOJAHOE
AIEKTPUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TOHUMATh BCEOOIIMNA XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTbh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TPOLECChl U SIBJICHHUS,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBMXKCHHS, (POPMYJIbl KMHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess A CKOPOCTH U TEpEeMEICHUs,
3aKkOHbl HbIOTOHA, TPUHUUI  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCAa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBUSl paBHOBECUsT TBEPAOro Tena), MPU HTOM HCIOJIb30BATH
MaTE€MaTHYECKOE BbIPAYKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBUS IPUMEHHUMOCTH
du3nuecknx 3aKOHOB: TpeoOpa3zoBaHuil ['amuiesi, BTOPOro U TPETHETO
3aKOHOB HpIOTOHA, 3aKOHOB COXpAaHEHHS HMMIIYJIbCA W MEXaHUYECKOU
JHEPIruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aQHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBl MoJeKymsipHOW GU3UKA |
TEpPMOAMHAMUKHU (CBSI3b JIaBJICHUS MACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrUeu TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHUEH €ro
MOJIEKYJI, CBS3b TEMIIEpAaTypbl BELIECTBA CO CpEOHEH KHHETHUYECKON
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBA3b JABJICHUS UACATBHOIO
raza C KOHUEHTpalued MOJEKYJl M €ro TEeMIIEpaTypod, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpaHEHMSI PHEPIHM B TEIJIOBBIX MPOIECCAX), IPU ITOM HUCIOIb30BaTh



MaTeMaTHYECKOE BEIPAKCHHUE 3aKOHOB, YKa3bIBaTh YCIOBHS TPUMEHUMOCTH
ypaBHeHUs MeHnneneeBa—KnaneiipoHa;

AQHAMM3UPOBATh M OOBSACHATH DJICKTPUUYCCKUE SBICHHS, WCIOIB3YS
OCHOBHBIE TIOJIOKCHHUS W 3aKOHBI AJICKTPOJWHAMHUKH (3aKOH COXpaHEHUS
AIIEKTPUIECKOTO 3apsja, 3aKOH Kynona, MOTCHIIMAJIBHOCTh
ANEKTPOCTATUYCCKOTO TIOJSA, NPHHIMIT CYNCPIIO3UINHN DJIECKTPUICCKUX
noJiel, TPy 3TOM YKa3bIBas yCIIOBUS NMPUMEHHMOCTH 3akoHa KymoHa, a
TaKKe TMPAKTHYCCKH Ba)KHBIE COOTHOIICHUS: 3aKOHBI OMma I ydacTka
Ienu W JUIS 3aMKHYTOH JJICKTpUYecKoi menwu, 3akoH Jxoynsa—Jlenna,
npaswia Kupxroda, 3akonsl @apazaes A 31eKTPOIN3a);

ONMKCHIBATh (DU3UYCCKUE TPOILECCHl M SIBJICHUS, WCIOIb3YS BEIMYHHBI:
nepeMelieHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC Tella U CUCTEMBI TEJI, CUIIA,
MOMEHT CHJIBI, JITaBJICHUE, TOTCHIINAIbHAS YJHEPTUsl, KHHETHYECKas SHEPTHS,
MEXaHHYeCcKasi SHeprus, padoTa CHIIbI, IEHTPOCTPEMHUTEIFHOE YCKOPEHHUE,
CWJIa TSDKECTH, CHJIa YIPYIOCTH, CHJIAa TPCHHS, MOIIMHOCTbh, JHEPTHUS
B3aMMO/ICHCTBHS Tea ¢ 3eMIIEN BOJIM3H €€ MOBEPXHOCTH, SHEPTHSI YIPYTOH
nedopMarvy MPYy>KUHBI, KOJMYECTBO TETUIOTHI, a0COJIFOTHASI TeMIIepaTypa
Tena, paboTa B TEPMOJWHAMHUKE, BHYTPEHHSS DSHEPrUS HICATBHOTO
OJIHOATOMHOT'O Ta3a, paboTa UACaIbHOTO ra3a, OTHOCUTEIbHAS BIAXKHOCTh
Bo3ayxa, KII/| uueanbHOro TEMJIOBOTO ABUTATENS; AJIEKTPUUECKOE MOJIe,
HANPsDKEHHOCTD 3JIEKTPUYECKOTO TMOJIsI, HAMPSKEHHOCTD MOJS TOYEUHOTO
3aps/ia WM 3apsHKEHHOTO IIapa B BaKyyMe€ U B JIUAJIEKTPHUKE, MOTEHIIHAI
ANEKTPOCTATUYECKOTO MO, PA3HOCTh MOTEHIIMATIOB, AJIEKTPOABUKYIIAS
CWJa, CHJIa TOKa, HAaMpsKEHHWE, MOUTHOCTh TOKAa, DJIEKTpUUYecKas EMKOCTh
IUIOCKOTO  KOHAEHCAaTopa,  COMpPOTHBIEHHWE  ydacTKa  Lemu  C
MOCIIEIOBATENIbHBIM M MapaJICIbHBIM COSTMHEHUEM PE3UCTOPOB, IHEPTHUS
AIEKTPUYECKOTO OIS KOHASHCATOPa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBICHUN:
MEXaHMYECKOe JBWKEHHUE, TEIUIOBOE [BIDKEHHWE YAaCTHI[ BEIIeCTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, Mu(dy3us, ucrnapeHue,
KUATICHUE W KOH/ICHCAIVS, TUTABJIICHUE W KPUCTAILTU3AIINSI, HATIPABICHHOCTD
TEIUIONIepeayuu, dIEKTPU3ANMS TEJ, SKBUIIOTCHIIUAILHOCTh MMOBEPXHOCTH
3apsHKEHHOTO TIPOBOTHUKA;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
JPYTOH ¢ UCTIOIB30BAHUEM MIPSMBIX H3MEPEHUH, TPU ’TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHPOBATh pE3yibTaThl  IMOJYYECHHOW  3aBUCHMOCTH
¢uznuecknx BENMMYMH B BHAEC TpaduKOB C y4E€TOM aOCONFOTHBIX
MOTPENTHOCTE  M3MEpPEHWH, JieaTh  BBIBOJBI 1O  pe3yJibTaTaM
MCCJICIOBAHMS,;



MPOBOJUThL KOCBEHHBIC H3MEPCHHsI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ HM3MEPCHHS, OIECHUBATH aOCOTIOTHBIC U
OTHOCHUTENIHHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
MIPOBOJUTH OTBITHI TIO MPOBEPKE MPEAJIOKEHHON TUITOTE3bI: TJIAHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHATU3UPOBATh
MOJIYYEHHBIE PE3YyJbTaThl W JIeJlaTh BBIBOJ O CTAaTyce MPEISIOKEHHOMN
TUTIOTE3bI;

coOJr01aTh MpaBuiia 6€30MacHOro Tpy/Ja NPy MPOBEICHUH UCCIIE0BAHNN B
paMKax  y4yeOHOTO  DKCIEpUMEHTa,  MpakTUKyma W y4eOHo-
UCCIIEJIOBATEILCKOM M TIPOCKTHOW JEATEbHOCTU C MCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemiaTth pacuy€THBIC 3aJayd C SBHO 3aJlaHHOM M HESIBHO 3aJlaHHOMU
¢u3nueckoi MOJEeIbI0: HA OCHOBAaHMM aHAJIM3a YCIOBUS OOOCHOBBIBATh
BbIOOp (usnMueckoil MojaenH, OTBeuarolield TpeOOBaHUAM  3ajayw,
NPUMEHSATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U ITOCTYJIaThl (PU3HUSCKUX
TEOPHUI TMPHU HMCIOJIb30BAHMM MAaTEMAaTHUYECKUX METOJIOB PEIICHUsS 3ajaad,
IIPOBOJUTH Pacu€Thl HA OCHOBAaHUHW UMEIOIINXCS JIAHHBIX, aHAJIM3UPOBATH
PE3YJIBTaThl U KOPPEKTUPOBATH METOJIBI PEIICHHS C YYETOM TOTYyYCHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3[eioB Kypca PU3MKH, a TaKKe UHTETpallui 3HAHUN U3 APYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJa: BBICTPAUBATH JIOTHYECKYIO
[EMOYKY PAcCy’KJI€HUM C OTIOPOM Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBACHEHHS OCHOBHBIX
PUHIIMIIOB PabOTHI U3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOIECCOB;

IPUBOUTH MPUMEPHI BKJIaJ1a POCCUNUCKHUX U 3apyO0eKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpa, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM M ITPOU3BOICTBEHHON
JESTETbHOCTH YEJIOBEKa, CBS3aHHOW C (DU3MYECKUMHU TMPOIIECCAMH, C
MO3UIUH PKOJOTHIECKON 0€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TAaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAyKd W TEXHOJOTHH i JajdbHEHIIeTO pa3BUTHS YEIIOBEYECKOTO
00111eCTBa;

NPUMEHSTh Pa3IudHbIe CIIOCOOBI PaboThl ¢ MHpOpMaNHe (U3MIECKOTO
COIEepKaHUS C WCIOJIB30BAHMEM COBPEMEHHBIX HMH(POPMAITMOHHBIX
TEXHOJIOTUH, TIPH STOM HCIOJIH30BaTh COBPEMEHHBIC HWH()OpPMAIMOHHBIC



TEXHOJOTUU JJI TOUCKA, NEpepadOTKU M MNPEabsBICHUS YYEOHOU U
Hay4HO-TIOMYJISIPHOU MH(OPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uH(pOpMaIMK, MOJYYEHHOM U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANM3UPOBATH  MOJYy4aeMyl0  HMH(OpPMAUUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

IPOSIBIIATD OpraHu3alMOHHbIE U M03HABATEJIbHBIC YMEHUS
CaMOCTOSATEIBLHOTO NPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHIIOJHEHUS
POEKTHBIX U YUYEOHO-UCCIIEeI0BATENLCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJEH,
IUTAHUPOBATH PA0OTY TPYIIbI, PAlMOHAIBHO PACHpPENesTh AesATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB I'PYTIIbI B PEIICHHE pacCMaTpUBaeMO POOIEMBb;

NPOSIBIIATh MOTHBALIMIO K Oyaymieil mpodecCuOHAIIbHON AESITEIbHOCTH 10
CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIISL.

K xoniy oOyuenus B 11 knacce npeiMeTHbBIE pe3yIbTaThl HA YI1yOJIEHHOM yPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJIb PU3UKHU B SKOHOMUYECKOH, TEXHOJIOTUUYECKOM, COITUATBHOM
U ITHYECKOM cdepax IesTeNbHOCTH YelIOBEeKa, POJib U MeCTO (M3HKHU B
COBPEMEHHOW Hay4YHOU KapTHHE MUPA, POJIb ACTPOHOMHUH B NMPAKTUUECKOU
JeSITEHHOCTH YeJOBeKa M JaJIbHEHIIIEeM HayYHO-TE€XHUYECKOM pPa3BUTHH,
3HAUEHHE OIKCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENHbHON U
IPOTHOCTUYECKOW (DYHKIUK (U3NUECKOW TEOPUH — SJIEKTPOIUHAMHKH,
CIEIUATbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (U3HKH, POIb
buzudeckoir Teopur B (POPMHPOBAHMHU TPEACTABICHUN O (Pu3MUECcKOit
KapTUHE MHpa, MECTO (HU3NYECKOM KApTHUHBI MHUpa B O0OIIEeM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O TIPUPOJIC;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIEeH (U3UUECKUX TEJ U MPOIIECCOB
(SIBJICHMIA): OJTHOPOIAHOE DIEKTPUYECKOE U OJHOPOJHOE MATHUTHOE TOJIA,
rapMOHUYECKHE KOJIeOaHWsl, MaTeMaTHUYECKUN MAaSTHHUK, WJCaTbHBIN
IPYKUHHBIHA MasITHUK, rapMOHUYECKUE BOJIHBI, UjcabHBIN
Kosie0aTeTbHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO s/ipa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyath yclIoBUSA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (DU3UIECKUX
3aKOHOB, TIOHMMAaTh BCEOOINN XapakTep (QyHIaMEHTATbHBIX 3aKOHOB U
OTPaHUYCHHOCTH UCIOJIH30BAHUS YACTHBIX 3aKOHOB;

AQHANMM3UPOBATh U OOBSICHATH SJEKTPOMATHUTHBIE TMPOIIECCHI M SBIICHUSA,
WCIIOJIB3YSI OCHOBHBIC TIOJIOKEHUS W 3aKOHBI JJIEKTPOJAWHAMHUKUA H
CIEIUATbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro 3apsiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKOMM, npaBwio  Jlenma, cBa3p  DJIC
CAMOMHJIYKIIMM B OJEMEHTE JJICKTPUYECKOW IIEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, TTOCTYJIAThI CIICIIMAIBHON TEOPUH OTHOCUTEIBLHOCTH
OUHIITEHHA);

aHAJM3UPOBATH U OOBSICHITH KBAHTOBBIC MIPOLIECCHI U SIBJICHUS, UCIIOJIb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHME  ODUHIITEHHA I
dboTorddexTa, mepBhIif U BTOPOU MOCTYIAThl bopa, MPUHIIUIT COOTHOIIIEHUS
HeomnpenenéHHocted ['eiizeHOepra, 3akoHbI COXpaHEHHUsS 3apsA/lOBOTO U
MacCOBOT'O YHUCEJI U SHEPTUU B SJICPHBIX PEAKIIUSIX, 3aKOH PaTUOAKTUBHOTO
pacmnana);

OMUCHIBaTh (DU3NUECKUE TPOILECChl M SIBJICHUS, HCIOJIb3Ys BETUYUHBI:
HaIPsHKEHHOCTD JIEKTPUYECKOTO TMOJIsl, MOTEHIIUAN YJIEKTPOCTATUUECKOTO
MoJIsl, Pa3HOCTb TOTEHIIMATIOB, SJCKTPOJBIKYIAs CHUIa, WHIYKIIUSI
MAarHuTHOTO TIOJISI, MarHUTHBIA TIOTOK, CHWJIa AMIiepa, UHIAYKTUBHOCT,
ANIEKTPOJBUKYINAS CHJIa CAMOWHAYKIIMUA, DSHEPrus MArHUTHOTO TIOJIS
IIPOBOJIHUKA C TOKOM, PEIIITUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPTUsl, SHEPTUs
MOKOSI CBOOOTHOM YaCTHIIbI, PHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UHCIIO
U 3apA] sIpa, SHEPTUs CBA3U SA11pa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
AJNIEKTPOMArHUTHasl UHIYKIUS, CAMOUHIYKIIMS, PE30HAHC, HHTEPPEPECHIIHS
BOJIH, Audpakuus, IJUCHEPCHs, TOJHOE BHYTPEHHEE OTpaKeHHE,
dboToanekTpuueckuii 3pdekt (hotorddexr), anbda- u 6eTa-pacnasl saep,
ramMmma-usiaydeHue saep, Gu3nuecKue MPUHIUIBI CIEKTPAIIBHOTO aHAIH3a |
paboTHI J1a3epa;

ONpENENATh HANpABICHUE HWHAYKIIMM MAarHUTHOTO MOJIA MPOBOJHHMKA C
TOKOM, CUJibl AmIriepa u cuibl JlopeHua;

CTPOUTH U300paKeHNE, CO37]aBaEMOE MIJIOCKUM 3€PKajIOM, TOHKOW JIMH30M,
U PaCCUUTHIBATh €r0 XapaKTEPUCTUKH,

IPUMEHATh OCHOBOIOJIATAIOIINE ACTPOHOMUYECKHUE MOHSTHUS, TEOPUU U
3aKOHBI JIJII aHalm3a ¢ OOBSACHEHHS  (U3UYCCKHX IIPOIECCOB,
IPOUCXOIAIIMX B 3BE3/1AaX, B 3BE3AHBIX CHCTEMAX, B MEKraJlaKTHUUECKOUN
cpese; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
NPOBOAUTH HWCCIEAOBAHUE 3aBUCUMOCTEH (DHU3UYECKUX BEIUYUH C
UCIIOJIb30BAHUEM TMPSAMBIX HW3MEPEHUM, MpPU HSTOM KOHCTPYUPOBATh
YCTAHOBKY, (PUKCHpOBATH pe3yJIbTaThl MOJYYEHHOM  3aBHUCUMOCTH
¢uznuecknx BENMMYMH B BHAEC TpaduKOB C y4E€TOM aOCONFOTHBIX
MOTPEIIHOCTE  WM3MEpPEHU, JlelaTh  BBIBOJABI 1O  pe3yJibTaTam
UCCIIEIOBAHUS;



MPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3UUECKUX BEIMYMH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHsI, OLICHWBATh a0COIIOTHBIE U
OTHOCHUTEbHBIC TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX N3MEPECHHUIA;
MPOBOJUTD OTMBITHI 1O MPOBEPKE MPEIOKEHHON THIOTE3bI: TNIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUIA;
co0ro1aTh MpaBuiia 0€30NMacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
pamMKax  y4yeOHOTO  OKCIIEPHMEHTa, MpakTUKymMa W ydeOHo-
MCCIIEJIOBATEIILCKOM M TPOEKTHON JIEATENHHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMS;

pemats pacuy€THblE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOU
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWU aHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKue MOJENH, OTBEYANONIUME TPEOOBAHUAM 3aJa4H, TPHUMEHSTH
(GopMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAaThl (YU3MUECKUX TCOPH
NpU  WCIOJB30BAaHUHM MaTeMaTHYeCKUX METOJOB pEIICHUS  3ajad,
IPOBOJIUTH PacyEThl HA OCHOBAHWH MMEIOIUXCS JaHHBIX, aHATH3UPOBATH
PE3YNBTATHl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YUYETOM MOJYyYEHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIE 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErPAlMK 3HAHUM U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJa: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOM HAa U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBACHEHHS OCHOBHBIX
MPUHIIMIIOB PabOThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

INPUBOAUTH IPUMEPHI BKJIa/1a POCCUACKHUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOLIErO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (PHM3MUYECKUMHU TNPOIECCaMH, C
MO3HUIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUHM O pallMOHAIBHOM
OPUPOJOTONB30BAHUM, @ TaKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUIN
HAyKM W TEXHOJIOTUH s JajJbHEHIIero pa3BUTHS UYEJIOBEYECKOTO
00111eCTBa;

MIPUMEHSITh Pa3JIMuHbIE CIOCOOBI PadbOThl ¢ MHpoOpMauend (PU3NIECKOTrOo
COJEp)KaHUSI C HCIOJB30BAaHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX



TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MpEeAbSBICHHUS Y4eOHOU H
Hay4HO-TIOMYJISIPHOW MH(OPMAIMH, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uH(pOpMalK, TMOJNYYEHHOM U3 pPa3IMYHBbIX HCTOYHUKOB, KPUTHUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUIO M  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

IPOSIBIIATH OpraHu3alMOHHbIE U NO03HABATEJIbHBIC YMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHNSI HOBBIX 3HAHUI B MTPOLIECCE BBHITOJIHEHHUS
IPOEKTHBIX U YUYEOHO-UCCIEeI0BATENbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIpPENesiTh AEsATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB T'PYIIIbI B PEIICHHE pacCMaTpUBaeMO IPOOIEMBbI;

IPOSIBIIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIISL.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3zaen 1. HAYYHBIA METO/ ITO3HAHUS ITPUPO/IBI
. bubnuoreka [JOK
1.1 H
AYFIHBIH METOAL TOSHATIE HPHPOD! 0 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka 10 1 https://m.edso00.ru/f16b68d7
bu6mmoreka [IOK
22 Auamiia 10 https://m.edso00.ru/f16b68d7
N bu6mmoreka [JOK
2.3 C 5 1
TaTiia Teeploro Tera https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1 htts://m.eds00.ru/fL6b68dT
Utoro no pazneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

. bubnuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 httos://m.edsoo.ru/fL6h68d7
3.2 Tepmoannamuka. TennoBble MalTuHbI 20 1 bubmnorexa [IOK

https://m.edsoo.ru/f16b68d7



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

33 Arperartsble cocTosiHUS BelecTBa. da3oBbie 14 bubmoreka [IOK
' MePEXO0/IbI https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Pasnen 4. DJIEKTPOJIMHAMHUKA
bubmmoreka [{OK
4.1 DUeKTpHtieckoe nose 24 https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
4.2 II i i 24
OCTOTHHBIH SICKIPHACCKIH TOX https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
4, T
3 OIC B Pasiitiibix cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Paznen 5. DU3NYECKHN MPAKTUKYM
. bu6mmoreka [IOK
>1 Dusiieckuit IPAKTHIYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [JOK
Pesepiioe Bpens 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KVIACC

KoanuyecTBOo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM nudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. QJIEKTPO/IMHAMUKA
bubmmoreka [{OK
11 M 14
ATHHTHOE ToJe https://m.edso0o.ru/39859¢f1
bu6moreka [IOK
1.2 1 1
DIIEKTPOMATHHTHAS HHAYKIHS 3 https://m.edso00.ru/39859¢f1
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 MexaHn4ecKkrue KoacOaHus 10 httos://m.edsoo.ru/39859f1
bu6mmoreka [IOK
2.2 6) 0 15
JICKTPOMATHHUTHDIC KOJICOaHHA https://m.edso00.ru/39859ef1
MexaHW4ecKUe U JIEKTPOMArHuTHbBIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edso00.ru/39859ef1
bu6mmoreka [JOK
2.4 25 1
Onrika https://m.edso00.ru/39859ef1
Utoro no pazneny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK
https://m.edso0.ru/39859¢f1

Hroro no pasaeny
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
) PIHYCKYJIAp oy https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 (6))
H3HKa atoMa 5 https://m.edso0.ru/39859¢ef1
43 ®u3MKa aTOMHOTO s/Ipa U 3JIEMEHTaPHBIX 5 bubnuorexa [JOK
' YaCTHIL https://m.edso0.ru/39859ef1
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusiieckuit IPAKTHIyM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazaeny 16
Pazgen 7. OBOBIIAIOHIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJEPKAHUS U OTbITa 15 bubnnoreka [JOK
' NESATETBHOCTH, MPUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
bu6mmoreka [JOK
P 10
CICPEHOC BpEMA https://m.edso0.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 ®usznka — pyHIaMeHTaJIbHas HayKa O 1 02.09 bubnuorexa [JOK
HPHPOJIE ' https://m.edsoo.ru/1beef346
5 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 03.09 bu6moreka [IOK
UCCIEeIOBaHUS PU3NYECKUX SBJIECHUN ' https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3Hanus npupoasl. Habmronenne u 1 04.09 bubmiorexa HOK
PHPOJBI. A ' https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (PH3HKE
Crioco6b1 u3MepeHus GPU3NIECKUX bubnuoreka [IOK
4 1 05.09
BEIIMIUH https://m.edsoo.ru/ca2def03
AOCoIIIoTHAs. 1 OTHOCHUTEIIbHAS
5 MOTPEILTHOCTA U3MEPEHUI 1 05.09 bubnmorexa [TOK
P P ' https://m.edsoo.ru/7f18fda3
(bMBUYECKUX BETMYHUH
MopenupoBanue B ¢pusuke. Ponb u
MecTO (DU3UKU B GOPMUPOBAHUHA
6 COB qu;HHOﬁ Ha(b 1?0171 Ea THUHBI 1 09.09 bubmnorexa [IOK
p i . p ' https://m.edsoo.ru/eabbded1
MHpA, B IPAKTUYECKON JEATETbHOCTH
mronei
Mexannueckoe asmkenne. Cucrema
7 orcueta. OTHOCUTEIIHFHOCTD 1 10.09 bu6mmoreka [JOK
MEXaHUYECKOIo ABMKEHHU. [Ipsamas u ' https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU



https://m.edsoo.ru/1beef346
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Pangnyc-BexkTop MarepraibHOM TOUKH,
€ro NPOEKLUHUH Ha OCU KOOpJAUHAT.

bubmmoreka [{OK

8 Tpaciropui. [lepemernette. 11.09 https://m.eds00.ru/30a108a5
Ckopoctb. X mpoekuuu Ha ocu
KOOpAMHAT
PaBHOMEpPHOE ITPAMONIMHENHOE

9 nsuxkeHue. ['paduyeckoe onvicanue 12.09 bubnuorexa [JOK
PaBHOMEPHOTO IIPSMOJIMHEWHOTO https://m.edso0.ru/89ba7190
JIBVKCHUSI

10 CroxxeHue nepeMeneHnin u 12.09 bu6moreka [IOK
ckopocrtei. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

11 MrHoBeHHas CKOPOCTh. Y CKOPEHHUE. 16.09 bubmuorexa [JOK
[IpsimonrHEeNHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduaeckoe onucanme

12 MPSIMOJIMHEHHOTO JABUKEHUS C 17.09 bubmorexa LOK

https://m.edsoo0.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobopaHoe majieHre. Y CKopeHue

13 CBOOOHOTO ITaJIEHUS. 3aBUCUMOCTD 18.09 bu6mmoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109¢c
BPEMEHH M HX Tpaduku

14 JIBmxeHue Tesa, OpOIISHHOTO MO/ 19.09 bubnuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeiiHOe nBUXKEHUE.

Z[BI/I)KGI;II/IC 10 OKPY’KHOCTH. YTJOBast BuGmiorexa 1IOK

15 U NMHEWHas ckopocTs. [lepuon n 19.09

gacrota. [leHTpocTpeMuUTEIbHOE U
MOJIHOE YCKOPEHHE

https://m.edso0.ru/33196fbe
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KonTtposnsHas paboTa o teme

bubmuoreka [JOK

16 23.09
"Kunemaruka" https://m.edso0.ru/1242f32e
IIepBbiii 3ak0H HproTOHA.

17 NHepunanpHble CUCTEMBI OTCYETA. 24.09 bubnuorexa [JOK
[IpUHIMII OTHOCUTENLHOCTH [ ammies. ' https://m.edsoo.ru/5a9e4a64
HeunepunansHbie CUCTEMBI OTCUETA

18 Cuna. PaBHoielicTByIOIIIAs CcUIa. 25 09 bubnuorexa [JOK
Bropoit 3akon Herotona. Macca ' https://m.edso0.ru/141d3837

19 Bzanmopericteue Ten. Tpetnii 3akoH 26.09 bubnuoreka [JOK
Herotona ' https://m.edso0.ru/57dba505
[TpuHIUIT Cynepno3uiuu CUll.

20 meelljne 3ayr;qua 1} HI/IMCHCHI/IC 26.09 bubnmorexa [JOK

4 p ' https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUSI.
21 OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U 30.09 Bubmmorexa [JOK
N p H ' https://m.edsoo.ru/9aba2b0a
WHEPTHOMN Macchl

29 Cuna TSKeCTH U YCKOPEHHE 01.10 bubnuoreka [IOK
CBOOOIHOTO ITaICHUS ' https://m.edsoo.ru/22757f26
JIBukeHre HeOECHBIX Te U UX

23 HUCKYCCTBEHHBIX CIIyTHUKOB. [lepBas 02.10 bubnuoreka [JOK
KOCMHMYECKasi CKOPOCTb. 3aKOHBI ' https://m.edsoo.ru/11abfa0a
Kennepa
Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK

24 03.10
Tena https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupona u BUIbI CUI
T eHI/IHp [[BH)KerHepB KHUJKOCTU U bubmotera [JOK

25 P ' 03.10 https://m.edso0.ru/1fa86499

ra3e ¢ y4éTOM CHJIbI COMTPOTHBIICHHSI
cpensl

https://m.edsoo.ru/2cb29676
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26 Hasnenue. ['mapocraTuueckoe 07.10 bubmuoreka [IOK
nasinenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOCOJIIOTHO TBEPJIOE TEJIO. bubnuorexa [JOK

27 [TocTynarenbHoe U BpalaTeabHOE 08.10 bubnuorexa [JOK
JBUKEHHE TBEPJOTO TEJIa https://m.edsoo.ru/2b95d57e

28 MOMEHT CHJIbI OTHOCUTEIBHO OCH 09.10 bubmmoreka [{OK
BpameHus. [1nedo cuibl https://m.edso0.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K

29 TBEpOMy Teny. LleHTp TsxecTu Tena. 10.10 bubnuorexa [JOK
VYcnoBust paBHOBECHS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Buns!l paBHOBecus

bu6moreka [IOK

30 Pemmenme sz 1010 https://m.edsoo.ru/dclcaacO

31 KonTtponsHas padoTa o Teme 14.10 bubnuoreka [IOK
"Ilnunamuka. Cratuka TBepaoro teia' https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOYKH,

CHCTEMBbl MaTepUAIIbHBIX TOYEK.
32 IlenTp Macc cucTeMbl MaTEPHATBHBIX 15.10 bubmmorexa [IOK
https://m.edsoo.ru/4bb8294b
Touek. Teopema 0 IBUKEHUU LIEHTPA
Macc
Hmnynbe cuitbl 1 U3MEHEHHE
33 HMITyJIbCa TeJla. 3aKOH COXPaHEHUs 16.10 bubmmorexa [JOK
https://m.edsoo.ru/13f0a221
uMmnynbca. PeakTuBHOE IBUKEHUE
MoOMEHT UMITyJIbCca MaTepUabHON
34 touku. [IpencraBienne o coxpaHeHUn 17.10 bubnuoreka [IOK

MOMCHTA UMITYJIbCAa B IECHTPAJIbHBIX
ITOJIAX

https://m.edsoo.ru/d6532eb9
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bubmuoreka [JOK

35 Pemenue 3amau 17.10
A https://m.eds00.ru/f7706d63
PaboTa cuibl Ha MajJOM U Ha
36 KOHEYHOM IIEPEMEIICHNH. 21.10 bubnuorexa [JOK
I'paduueckoe npeacraBieHne padoThI ' https://m.eds00.ru/913974c7
cuiIbl. MOITHOCTD CHIIBI
Kunernueckas sneprus. Teopema 00
. bubnuorexa [JOK
37 U3MEHECHUH KMHETUYCCKOHN SHEPIun 22.10
. https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOUKU
[TorenmanpHBIC U HETIOTCHITUATBLHEIC
38 cunbl. [ToTeHnnanbpHas SHEPrus 23.10 bubmiorexa HOK
' H pri. ' https://m.edsoo.ru/554bafcc
Btopas kocMuyeckasi CKOpOCTh
Tpetbst KocMuueckast CKOpocTb. CBSI3b
paboTHl HEMMOTEHITUATIBHBIX CHIT C
39 W3MECHCHHUEM MEXaHUYCCKOM SHEPTUH 24.10 bubmorera [IOK
p ' https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKOW SHEPTUH
VYupyrue u He 1€ CTOJIKHOBCHHS.
40 \% EIZIF{GHI/IG EeyrI If }.:'IFJ'II/I VIS UIeanbHO’ 24.10 Eubmrorexa HOK
P PHY ' https://m.edsoo.ru/f30f43b6
KHUJIKOCTH
41 KonTtponpHas padoTa o teme »8.10 bubnuoreka [JOK
"3aKOHbI COXpaHEHUs1 B MEXaHUKe" ' https://m.edsoo.ru/474e7c4a
PazButHe npeacraBiaeHuit o npupoe
42 Ter10Tbl. OCHOBHBIE TOJIOKEHUS 29.10 bubnuoreka [JOK
MKT. duddysus. bpoynosckoe ' https://m.edsoo.ru/b0a4445f
JIBMOKCHUE
CtpoeHue ra3000pa3HbIX, KHIKUX U
p p bu6mmoreka [JOK
43 TBEPABIX TeN. XapaKTep ABUKECHUS U 30.10

B3aHMO/JICHCTBUS YaCTHUI] BEIIECTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazMepsl MOJIEKYI (AaTOMOB).

bubmuoreka [JOK
44 KonunuectBo Beniectna. [locTosinHas 31.10
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemnoBoe paBHOBeCHE. 31.10 bubnuorexa [JOK
[IIxana Henbcus https://m.eds00.ru/0070d493
bubmmoreka [{OK
46 Pemterme sazat 1 https://m.edso0.ru/1531aba5
. bubnuoreka [JOK
47 W neanpuerii ra3. I'a3oBEIe 3aKOHBI 12.11 httos://m.edsoo.ru/1deb2367
48 YpaBHenue Menpeneena- 13.11 bubmuorexa [JOK
Knaneiipona. Pemenne 3amauy https://m.edsoo.ru/8d12c328
49 AOcoroTHas TeMIiepaTypa. 3aKoH 1411 bubmuorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 N3omporiecchl B UieaqbHOM rase ¢ 1411 bubnuoreka [IOK
MOCTOSIHHEIM KOJIMYECTBOM BEIIIECTBA https://m.edso0.ru/68878d51
I'padmueckoe npeacTaBieHne
51 Hfog)poueccma: EBgTepMa, H30X0pa, 18.11 bubmorexa IOK
https://m.edso0.ru/1344327b
n3obapa
bu6mmoreka [JOK
52 Octioroe ypastierine MKT 191 https://m.eds00.ru/c8094721
bubnuoreka [JOK
>3 Pemterite a7 20-11 https://m.eds00.ru/10265a05
CBs3b a0COJIIOTHOM TeMIepaTypsl
TEPMOAMHAMHYECKON CHCTEMBI CO
54 CpEIHEN KNHETUYECKOM YHEprUen 21.11 https://m.edsoo.ru/c38af875

MOCTYIAaTCIbHOT'O TCIIJIIOBOI'O
JIBIDKEHHS €€ YaCTHUI]
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55 O06o0011IeHNEe U CUCTeMAaTH3aIHs 9111 bubmuoreka [IOK
3HaHui o teme "OcHoBbl MKT" ' https://m.edsoo.ru/09d12fd8
56 KonTtposnsHas paboTa 1o teme 25 11 bubmmoreka [IOK
"OcHoBsl MKT" ' https://m.edsoo.ru/13adad59
TepmoanHaMuyeckas cucTema.
3ananue BHEMIHUX ycinoBui 1uist T
CUCTEeMbl. BHeNIHHE U BHYTPEHHHE
S7 napameTpsl. [Tapamerpsr T/l cructeMbl 26.11 bubmorexa HOK
P P 1ap P ' https://m.edsoo.ru/5f8d38a3
KaK CpeIHHE 3HAUCHUS BEJIMYNH,
OIMMCHIBAIOIINX €€ HA
MHKPOCKOTTHYECKOM YPOBHE
HyneBoe Hauano TepMoIuHaMUKH.
58 CamomnpousBoibHas penaxkcamus T/1 27.11 bubmorera [JOK
P P ' https://m.eds00.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogenrs naeanbpbHOTO ra3a B
59 TEPMOIUHAMUKE. Y CIIOBUS 28.11 bubmorexa LOK
P . ' https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOW MOJIEIH
YpaBaenue Menpeneena-Knanelipona
60 U BBIPAKEHUE U1 BHYTPEHHEHN 28.11 Eubmorexa HOK
P yip ' https://m.edsoo.ru/ba1178d0
SHEPTHH
Bripaskenue st BHyTpeHHEH SHEpruu
61 0JIHOATOMHOTO HJICAJIbHOTO Ta3a. 02.12 bubmuoreka [JOK
KBazucrarnueckue u HeCTaTUUECKUE ' https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DnemeHTapHas paboTa B
TepMOJIMHaMuKe. Beruncienue bubnmuoreka [JOK
62 oA 03.12 »

paboTsI 1o rpaduky npouecca Ha pV-
Marpamme

https://m.edsoo.ru/741d5738
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Temonepenaya kak cnocoo

63 W3MeHeHus BHyTpeHHel snepruun T/ 04.12 Bubmmorexa LIOK
yIp p ' https://m.edsoo.ru/3d734561
CHCTEMBI 0e3 COBEpIICHHUS PadOTHI
KonBekuus, TEMmIOnpoBOIHOCTD, bubnuorexa [JOK
64 05.12
H3JIy4CHUE https://m.edso0.ru/157b54cd
KonnuecTBo TenmnoTsl. TemoéMKOCTh
Tena. Y IenbHas U MOJISIpHAst bubnuorexa [JOK
65 ) 05.12
TEeMI0EMKOCTH BeEIeCcTBA. Y AeIbHAas https://m.edso0.ru/7ba67355
TEIUIOTa CTOPaHUs TOTLTUBA
Pacuér xonuuecTBa TEMIOTHI TPU bubmuorexa [JOK
66 09.12
TerIonepeaade https://m.edsoo.ru/1db5ad4e
67 [Tonsatue 06 annabaTHOM TIpoOIIECcCe. 10.12 bubmuorexa [JOK
[IepBblit 3aKOH TEPMOJMHAMUKH ' https://m.edso0.ru/d8098824
KonmnuecTBo TemnoTel u paboTa Kak
68 Mepbl U3MEHEHHUSI BHYTPEHHEH 11.12 Bubmmorexa [JOK
P yIp ' https://m.edsoo.ru/b047alcd
sHepruu T/] cuctemsl
BTopoii 3aKOH TEpMOAMHAMUKH TS
PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [JOK
69 12.12
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOLIECCOB
[TpuHIUIIBEI AEHCTBUS TEMJIOBBIX bu6mmoreka [JOK
70 12.12
mamuH. KT https://m.edso00.ru/2e945513
MakcumanbHoe 3HaueHue KIT/. [ukn bubnuoreka [JOK
71 16.12
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
72 P 17.12
clieHie safat https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCIIEKThI
73 18.12 bubnmuoreka [JOK

HCIIOJIb30BAHHUA TCIIJIOBBIX

https://m.edsoo.ru/9867aaa7
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nsurareneil. TennoBoe 3arps3HeHne
OKPYKarOLIEH CpeJIbl

74 Pemenne 3amau 19.12 bubmorexa HOK
g ' https://m.edso0.ru/c8c70432
O00011IeHNE ¥ CHCTEMAaTH3aLIH
75 3gaHui 110 teme "TepmoauHaMuka 19.12 bubnmorexa LOK
P ' ' https://m.edso0.ru/28d62b3f
TermnoBbIe MaTHHEI
KonTponsnas pabora o teme Bu6 110K
HOJIMoTEKA
76 "Tepmoannamuka. TermioBbie 23.12
P H" https://m.edsoo.ru/1b6e26¢5
MAIIUHBI
[TapooOpazoBanre 1 KOHICHCAIIHS.
77 Ucnapenne u kumienne. Y nenbpHas 24.12 bubmmorexa [OK
P ' ' https://m.edso0.ru/6f8e6777
TEIUI0Ta MapooOpa3oBaHUs
HacriieHnbIe ¥ HEHACHIIEHHEIE
napel. KauecTBeHHasI 3aBUCUMOCTh
IUIOTHOCTH M JAaBJICHUS HACBIIICHHOTO
rmapa OT TeMIEePaTyphl, UX bubnuoreka [IOK
78 ) 25.12
HE3aBHCUMOCTE OT 00bEMa https://m.edsoo.ru/f5¢17d02
HACBIIIIEHHOTO TIapa. 3aBUCUMOCTh
TEMIIepaTyphbl KATICHHS OT JaBJICHUS B
JKUIKOCTH
BrnaxHocTh Bo3yxa. AGCONMIOTHAS U bubnuoreka [IOK
79 26.12
OTHOCHTEJIbHAS BJIAYKHOCTD https://m.edsoo.ru/30ebbb79
bubanoreka [IOK
80 Pemtenue 3amay 26.12 1
https://m.edso00.ru/18e95ff3
TBépnoe teno. Kpucrammueckue u
bu6mmoreka [JOK
81 amopdHble Tena. AHU30TPONHS 30.12

CBOMCTB KpHUCTAJJIOB

https://m.edsoo.ru/20a88a03
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[lnaBnenue U KpUCTATUIU3 AU

bubmuoreka [JOK
82 VY aenbpHas TEIUIOTA IJIaBICHUS. 13.01
https://m.edsoo.ru/6ee91e9f
CyOmumarus
JHedopmaruu TBEPIOTO TENA.
Pactskenne u cxxatue. Caur. bubmmoreka [{OK
83 14.01
Monyns FOnra. [Ipeaen ynpyrux https://m.edsoo.ru/dalaab10
nedopmanuit
TermmoBoe pacmmpeHue KUIKOCTEN U
TBEPABIX T€J1. AHTAPMOHU3M bubnuorexa [JOK
84 . 15.01
TEIUIOBBIX KOJICOAHWH YaCTHI] https://m.edsoo.ru/7ba5edf2
BEIICCTBA
85 [IpeoOpa3zoBanue sHepruu B GazoBbIX 16.01 bubnuoreka [JOK
nepexojax ' https://m.eds00.ru/97a0672f
bu6mmoreka [IOK
86 VYpaBHeHHE TEIIOBOTO OaiaHca 16.01
P https://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK
87 Pemenue 3amau 20.01
A https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSHKEHUE.
88 Kanunnspuelie sapnenus. [laBienue 101 bubnuorexka [JOK
0J1 UICKPUBJICHHOM MMOBEPXHOCTHIO ' https://m.edso0.ru/b42f1f97
xunkoctu. @opmyna Jlamnaca
O000I11IeHNE U CUCTEMATH3ALI[MSI
89 3HaHUM Mo Teme "ArperaTHble 22,01 bubnunoreka [JOK
cocTosHu BerlecTBa. Da3oBble ' https://m.edsoo.ru/0b52575¢c
nepexoinl"
KonTponsHas pabota o Teme Bu6 OK
90 "ArperatHble COCTOSIHHSI BEIIECTBA. 23.01 nbmorexa L

®dazoBble Iepexoas”

https://m.edsoo.ru/7dc2a739
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OnexTpusaius Tel U €€ IposBICHUSI.
Dnektpuyeckuii 3apsia. [[Ba Bunia

bubmmoreka [{OK

91 DIIEKTPUUYECKUX 3aPAI0B. 23.01
P DAL https://m.edsoo.ru/laff445f
[TpoBOTHUKH, TUIIEKTPUKH U
MTOJTYIIPOBOTHUKH
DIIeMEHTaPHBIA JIEKTPUUECKUI
92 3apst 3aKIZ)H COX aHeI:ms[ 27.01 bubnmorexa [TOK
pAL P ' https://m.edsoo.ru/f49afd24
ANEKTPUIECKOTO 3apsijia
93 B3anmopericteue 3apsnoB. Toueunsie 5801 bubnuorexa [JOK
3apsaabl. 3akoH Kynona ' https://m.eds00.ru/445b7746
bu6moreka [IOK
94 Pemienne 3amau 29.01 https://m.edso0.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 DnekTpuyeckoe noJie. Ero aeiicteue 30.01 bubnuoreka [IOK
Ha DJIEKTPUYECKHE 3aPSIbI ' https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTD 3JICKTPHYECKOTO
niosst. [IpoGHbiii 3apsia. Jlnaum
96 HaIPSHKEHHOCTH DIIEKTPUYECKOTO 30.01 bubmmorexa [IOK
P P ' https://m.edso0.ru/3dac6957
moJst. OJJHOPOTHOE IEKTPUICCKOE
nojue
IToTeHnmansHOCTE
97 IEKTPOCTATHYECKOI'0 MoJIA. Pa3HOCTH 03.02 bubmnorexa [IOK
P ' ’ https://m.edso0.ru/80021447
MMOTCHIIMAJIOB M HAIIPSDKCHUE
[ToTeHManpHas SHEPIUs 3apsaa B
08 3JIEKTPOCTATHYCCKOM I10JI€. 04.02 bubnuoreka LJOK

IloTrenuman QJICKTPOCTATUICCKOT'O
I10JIA

https://m.edsoo.ru/af5fa389
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CBs13b HaPSPKEHHOCTHU TOJIS U

99 A3HOCTH IMOTSHIIHAJIOB TSI 05.02 Bubmmorexa LIOK
P 5 8 ' https://m.edso0.ru/df7a6838
AIEKTPOCTATUUECKOTO OIS
[IpuHnun cyneprno3unun bubnuorexa [JOK
100 . 06.02
BIEKTPUYECKUX TOJIEN https://m.edsoo.ru/Ocfeda6c
bubmmoreka [{OK
101 P 06.02
CHICHHE Sa1ad https://m.edso0.ru/5a582263
102 [Tosie Toueunoro 3apsiaa. [lose 10.02 bubnuoreka [JOK
PaBHOMEPHO 3aps>KEHHOU chepbl ' https://m.edsoo0.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO IO
103 00Bémy mapa. Ilosie paBHOMEpPHO 11.02 bubmorexa OK
Y . . ' https://m.edsoo.ru/f7a665ee
3apsHKEHHOUM OECKOHEYHOM MIIOCKOCTH
104 [IpoBOAHUKH B 3EKTPOCTATHYECKOM 12.02 bubnuoreka [IOK
noJie. YcjaoBUe paBHOBECHS 3apsJI0B ' https://m.edsoo.ru/32405eab
JVMPAeKTpUKY U NOJYIPOBOJHUKH B bubnuoreka [IOK
105 13.02
3JIEKTPOCTATHYECKOM I0JIe https://m.edso0.ru/060ebab5
Konpaencarop. D1eKTpoEMKOCTh
106 KOHJIGHCATOpa. DJIEKTPOEMKOCTD 13.02 bubmorexa HOK
A pa- P ' https://m.eds00.ru/845b4f73
IJIOCKOTO KOHAEHCAaTOpa
[TapannensHoO€ coeMHeHUE bubnuoreka [JOK
107 17.02
KOHJEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE cCOeqUHEHNE 18.09 bu6mmoreka [JOK
KOHJEHCATOPOB ' https://m.edso0.ru/1e992920
bubnuoreka [JOK
109 9 19.02
HOPHIBL SEPIBRCHHONS Ko/ entatopa https://m.edsoo.ru/73a34f18
bu6mmoreka [JOK
110 Pemenue 3amau 20.02 https://m.edsoo.ru/5fb2ach5

https://m.edsoo0.ru/27434040
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JIBr>KeHre 3apsSKEHHOW YaCTULIbI B

bubmuoreka [JOK

111 20.02
OJIHOPOJIHOM 3JIEKTPUUYECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemrenue 3agau 24.02
O06o01IeHre U CHCTeMAaTH3aIus
113 3HAHUMU 110 TeMe "DIIEKTPUIECKOE 25.02 brbmmorexa LOK
| ' https://m.eds00.ru/5752603f
rnoJje
114 KonTponsHas pabora o teme 26,02 bubnuorexa [JOK
"DnexTpuueckoe mojue" ' https://m.edsoo.ru/cefe90e9
Cuna Toxka. [IoCTOSIHHBIN TOK. i 1OK
nonrorexa
115 VYcnoBus CylecTBOBaHUS 27.02
" https://m.eds00.ru/233311b5
TTOCTOSTHHOTO JIEKTPUUYECKOTO TOKA
116 Hcroununku Toka. Hanpsokenue u 7.0 bubmuorexa [JOK
DJC ' https://m.edsoo.ru/0839a115
3akoH OMa Jy1s yyacTKa LETH. bubnuoreka [JOK
117 03.03
DIJIEKTPUYECKOE COMPOTHUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh COITPOTUBIICHUS
118 OJHOPOTHOTO MPOBOJIHUKA OT €r0 04.03 bubnuoreka [JOK
JUTMHBI Y TJIOIIAAA TOTIEPEYHOTO ' https://m.edsoo.ru/95fcdf51
ceueHus
VY enpHO€ CONPOTHBIICHUE BEILIECTRA. bu6mmoreka [JOK
119 05.03
Permrenue 3agau https://m.edsoo.ru/437f8300
[TocnenoBarensHOE, apaieabHOE,
bubnuoreka [JOK
120 CMEIIaHHOE COEIUHEHHE 06.03
https://m.edso0.ru/236f7e07
MIPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX Bu6 OK
121 aneKkTpudeckux uenei. [lpasuna 06.03 nomorexa L

Kupxroga

https://m.edsoo.ru/1794cf37
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bubmuoreka [JOK

122 P 10.03
CHICHHE sa1a% https://m.eds00.ru/3881b469
123 Pabota anekTpuyeckoro Toka. 3aKoH 11.03 bubnuorexa [JOK
Jixoyast —Jlenna ' https://m.eds00.ru/a3605c5¢
bubmmoreka [{OK
124 P 12.03
CHICHHE 3211 https://m.edso0.ru/6761bf0f
MoiHocCTE 3i1e €CKOT'0 TOKa.
125 TenI;I(I){Bas[T I1)\/10JI fl?c)?: B:I ren;T[elxI/([aﬂ Ha 13.03 bubnmorera [TOK
m » BRI ' https://m.eds00.ru/99750a6f
pesucrope
bu6moreka [IOK
126 P 13.03
CILICHHE 3211 https://m.edsoo.ru/eb72fc24
O/JIC 1 BHyTpeHHEE CONIPOTUBIICHHE bubnuoreka [IOK
127 17.03
HCTOYHHMKA TOKa https://m.edsoo.ru/72d453af
3akon OMa Jy1si IOJTHOM (3aMKHYTOM ) bubmuorexa [JOK
128 . 18.03
AIEKTPUYECKON LTI https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
129 P 19.03
CIICHHE 3a/1a1 https://m.edso0.ru/3580b679
bu6mmoreka [JOK
130 M 20.03
OTHHOCTL MCTOHHIKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 K 20.03
OPOTKOC 3aMbIKAHHMC https://m.edso0.ru/546f5632
Konpaencarop B 1ienu HoCTOSIHHOTO bu6mmoreka [JOK
132 24.03
TOKa https://m.edso0.ru/35368f3e
133 Pemtenue 3amay 25.03 bubmnorexa [IOK
https://m.edso0.ru/4410cef0
134 Pemenue 3agau no teme 26.03 bubnmuoreka [JOK

"IIoCTOSIHHBIN 2JEKTPUUYECKUI TOK"

https://m.edsoo.ru/a7340a29
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135 Pemenue 3amau mo reme 2703 bubmuoreka [JOK
"IIoCTOSIHHBIN 27EKTpUUYECKUM TOK" ' https://m.edso0.ru/744261b8
136 Pemenue 3amau o reme 2703 bubmmoreka [{OK
"IloCTOSIHHBIN 37eKTpUUYECKU TOK" ' https://m.edsoo.ru/eb5d4687
O060011IeHNe U CUCTEMATHU3AIIHS
137 3HaHui o Teme "TlocTosHHBII 07.04 bubmmorera [JOK
. ' https://m.edsoo.ru/bfd7a050
MEKTPUICCKHUI TOK
KonTponsnas pabora o teme bubnuorexa [JOK
138 | y L 08.04
[ToCTOSIHHBIN SJIEKTPUYECKHUI TOK https://m.edso0.ru/1885ddf1
DneKTpuyecKas MPOBOUMOCTh
139 a3JIMYHBIX BEIIECTB. DJIIEKTPHUECKHUI 09.04 bubmorera [JOK
P HIeeTe. P ' https://m.eds00.ru/da794295
TOK B MeTay1ax. CBepXIIPOBOIUMOCTD
DIEeKTpUYECKUN TOK B pacTBOpax u
bu6mmoreka [IOK
140 pacriaBax 3JeKTPOJIUTOB. 3aKOHBI 10.04
https://m.edso0.ru/4b423491
®dapazes 1S AIEKTPOIn3a
bu6mmoreka [IOK
141 Dne €CKUH TO azax. [lma3zma 10.04
TICKTPIICCKHH TOK B Fasax. Tulas https://m.eds00.ru/92d92f76
142 DIIEKTPUYECKHUI TOK B BaKyyMe. 14.04 bubnuorexka [JOK
Bakyymubie mpuOopbl ' https://m.edsoo.ru/2E+160
143 DIJIEKTPUYECKUI TOK B 15.04 bubnuoreka [JOK
MOJYITPOBOHHUKAX ' https://m.edsoo.ru/ab61c660
bubnuoreka [JOK
144 [TomynpoBoAHUKOBBIC IPHOOPHI 16.04
YHpOBOA pHbop https://m.eds00.ru/83622200
Ou3nyecKuil MPakTUKyM 10 TEME
"U3mepeHue cuibl TOKa 1 BuG OK
145 HaIPsKEHHUS B LIETTH MOCTOSTHHOTO 17.04 ubmmorexa L

TOKa IIpH IMOMOIIIN aHAJIOTOBLIX U
LII/I(I)pOBLIX HU3MCPHUTCIIbHBIX

https://m.edsoo.ru/5643ea56
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npubopoB" wiH "3HAKOMCTBO C
u¢poBoii 1aboparopueii mo Gpusmke.
[Tpumeps! u3mMepeHust Gpru3nIecKux
BEJIMYUH MTPH OMOIIN
KOMITBIOTEPHBIX 1TaTYUKOB"

146

PuU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO
JBUKEHUSI C LIEJIbIO ONPEIETICHUS
MTHOBEHHOM ckopocTh"

17.04

bubmmoreka [{OK
https://m.edsoo.ru/f6292f5f

147

®u3N4eCKUil IPAKTUKYM IO TEME
"N3mepenune yCKOpeHHUs IIpH
MPSMOJTMHEHHOM PaBHOYCKOPEHHOM
JIIBM>KEHHWH 110 HAKJIOHHOM MI0CKOCTH"
nin "ccnenosanue 3aBUCUMOCTH
IIYyTH OT BPEMEHH NpHU
PaBHOYCKOPEHHOM JIBMOKEHUH"

17.04

bu6moreka [IOK
https://m.edso0.ru/6960b6ef

148

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKkopeHusi CBOOOHOTO
naaenus" win "M3ydenue nBUKEHUS
Teja, OPOIIEHHOTO TOPU30HTAIILHO"

21.04

bu6mmoreka [JOK
https://m.edsoo.ru/d1ea2402

149

DU3NYECKUH TPAKTUKYM 10 TEME
"N3yueHue IBUKEHUS TeJa 10
OKPY>KHOCTH C IIOCTOSIHHOH 110
MO/JIYJII0 CKOPOCTBIO" NN
"UccneqoBanue 3aBUCUMOCTH
neproja oOpalieHus: KOHHYECKOTO
MasiTHUKA OT €ro apaMmeTpoB”

22.04

bubnuoreka [JOK
https://m.edsoo.ru/bcf53514

150

DuU3NYEeCKUN PAKTUKYM I10 TEME
"N3mepeHune paBHOJAECHCTBYIOLIEH

23.04

bu6mmoreka [JOK
https://m.edsoo.ru/0b34db84
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CWJIBI NIPU ABMXKEHUU OpycKa 1o
HaKJIOHHOM TJIOCKOCTH" WIN
"[IpoBepka runoTessbl 0
HE3aBUCHUMOCTH BPEMEHHU JIBHKEHUS
OpycKka 10 HaKJIOHHOH TIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”

151

@uU3N4EeCKU IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHIT
YIIPYrOCTH, BOSHUKAIOIINX B MPY)KHHE
U PE3NHOBOM 00pasIle, OT UX
nepopmanun” numm "U3yuenue
JIBVDKEHUST CHCTEMBI TeJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTON uepe3 JIErKuit
65oK"

24.04

bubmmoreka [{OK
https://m.edsoo.ru/b55b81al

152

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korhdummenTa TpeHus
0 BEJIMYUHE YTIOBOTO
koaddunuenta 3apucumoctu Frp(N)"
niy "VccnenoBanue NBUKEHUA
Opycka 1Mo HaKJIOHHOM TIOCKOCTHU C
NepeMEeHHBIM KO3 OUITHECHTOM
TpeHus" win "M3ydeHue nBM>KEHUS
rpy3a Ha Bally C TpeHUeM"

24.04

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607

153

@u3nyecKuil MPaKTUKYM 110 TEME
"UccnenoBanue ycioBUl paBHOBECHS
TBEPJOTO TeENA, UMEIOIIETO OCh
Bpamenus" wim "KoHcTpynpoBaHue
KPOHIUTEHHOB U pacy€T CUII
ynpyroctu" win "U3yuenue

28.04

bu6mmoreka [JOK
https://m.edsoo.ru/4a04f4f7
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YCTOMYMBOCTH TBEPIOTO TEIIA,
HMMEIOIIET0 TUIoMab Ornops"

154

@uU3N4EeCKU IPAKTUKYM I10 TEME
"N3mepenue ummynbca Tena 1no
TopMo3HOMY nyTu" unu "M3mepenue
CHJIBI TSITU, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI ¥ MOIITHOCTH CHJTBI
Tarn" i "CpaBHEHUE U3MEHEHUS
HMITyJIbCa TeJla C UMITYJIbCOM CHUJIbI"
niu "HccrnenoBanue coxpaHeHUsI
HMITYJIbCa TIPU YIIPYTOM
B3aumoaecTeun" win "N3mepenne
KMHETUYECKOW SHEPIrUu Teja 1o
TOPMO3HOMY ITyTH"

29.04

bubmmoreka [{OK
https://m.edsoo.ru/856fb28e

155

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHne u30TepMUIECKOTO
nporecca (peKOMEeH/I0BaHO
HCIO0JIb30BaHue U(POBOI
naboparopun)" win "N3ydeHue
HM30XOPHOTO Mpolecca” Win
"N3yuenne nzobapHoro mporecca"
nnmu "[IpoBepka ypaBHEHUS
cocTostHUS"

30.04

bu6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

Ou3nyecKuil MPakTUKyM 10 TEME
"U3mepenue ynenbHoi
temtoémkocTu" 1 "MccnemoBanue
rpoliecca OCThIBAHMS BelllecTBa" WU
"UccnenoBanne annadaTHOro
npouecca” niu "M3ydenne

05.05

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa6l
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B3aUMOCBSI3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICHCTBUS
U TEMIEPATypbl KUIIEHUS )KUAKOCTENH"

157

PuU3NYECKU IPAKTUKYM 110 TEME
"N3yueHne 3akoHOMEpHOCTEN
WCIIApEHUs KUAKOCTEN" HIn
"N3mepenue yaenbHON TeIOThI
naBieHus apaa" unu "M3yuenue
CBOMCTB HACBIIIEHHBIX AapOB" WK
"N3mepenue abCOIOTHOM BIaKHOCTH
BO3JlyXa M OLIEHKa Macchl MapoB B
nomMenieHun". 3mepenune

K03 duiMeHTa TOBEPXHOCTHOTO
HaTSKEHUS

06.05

bubmmoreka [{OK
https://m.edsoo.ru/6b1a23b5

158

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnroienne mpeBparieHust SHEPTuu
3apsHKEHHOTO KOHIEHCAaTOpa B
SHEPIUI0 U3JIYYCHUS! CBETOANOAA" Uin
"N3ydyeHue npoTekaHus TOKa B LIETH,
coJieprKallel KoHaeHcaTop' uim
"Pacnipenenenue pasHOCTH
MMOTEHIINAJIOB (HAPSDKESHUS) TIPH
MOCJIEIOBATEILHOM COEIMHEHUHN
KOHJEHCAaTOpOB"

07.05

bu6mmoreka [JOK
https://m.edsoo.ru/ec424377

159

dusnueckuil NpakTUKYM 10 TEMe
"HccnenoBanue CMEILIaHHOTO
COEIMHEHUS PE3UCTOPOB' UIIN
"N3mepenue yaeapHOro
CONPOTHBIICHUS TPOBOJAHUKOB' WIIN

08.05

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98
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"UccneqoBanme 3aBUCUMOCTH CHITBI
TOKa OT HATIPSDKEHUS JJIs JIAMITBI
HakaauBauug"

PuU3NYECKU IPAKTUKYM 110 TEME
"HabmoteHue anexTponusa’ win
"N3mepenue 3apsiia 0AHOBAJIEHTHOTO
noHa" wnu "VMccnenoBanue

bubmmoreka [{OK

160 08.05
3aBUCHMOCTHU CONPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOpPE3UCTOpa OT TeMIEpaTypsl”
unu "CHsATHE BOJIBT-aMIIEPHOU
XapaKTEpPUCTUKHU quoaa”
PesepBurrii ypok. O000111€HIE U
161 CI/ICTIG)MaTI/I?,ZEI/ISI 3HAaHUH 10 TEME 12.05 bubmorexa LOK
. | ' https://m.edsoo.ru/ed017d93
Kunematuka
Peseprubrit ypok. O6001eHNE 1
P P EH bu6mmoreka [IOK
162 CHCTEMATHU3ALNA 3HAHUH 10 TEME 13.05
" " https://m.edso0.ru/3149956b
Jnnamuka
PesepBusblil ypok. O000IIIEHHE U
P P N bu6mmoreka [JOK
163 CUCTEMATHU3ALNA 3HAHUA I10 TEME 14.05
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOTO Tea
PesepBusblil ypok. O000IIIEHHE U
P P N bubnuoreka [JOK
164 CUCTEMATHU3AalHA 3HAHUN I10 TEME 15.05
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpPAHCHHS B MEXaHUKE
PesepBusiit ypok. O600mIeHE U
165 CHCTEeMAaTH3alMs 3HaHUH 10 TeMe 15.05 bubnuoreka [JOK
"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON ' https://m.edsoo.ru/de148976
Teopun"
PesepBHbIit ypok. O600EeHNE 1 b K
166 P yp il 19.05 noanoreka 11O

CHCTeMaTHU3alus 3HaHUI [0 TeMe

https://m.edsoo.ru/Obcc77¢cl
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"TepmoauHamuka. TernaoBbie
MaluHb!"

PesepBHeIit ypok. O600IICHNE 1

CHCTEMAaTH3alMs 3HAHUH 10 TeME bubmmoreka [{OK
167 1 20.05
"ArperatHble COCTOSIHHSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexoap"
PesepBHrlii ypok. O00011I€HIE U
168 CHCTI;MaTmZEHﬂ 3HAHUH 110 TEME 1 21.05 bubnmorexa LOK
. . ' https://m.edsoo.ru/f2381c0c
DIEeKTPUYECKOE ToJIe
PesepBurrii ypok. O000111€HIE U
P P EII bubmuorexa [JOK
169 CHCTEMAaTHU3alUs 3HAaHUH 110 TEME 1 22.05
" o . " https://m.edsoo.ru/3cae6dal
[TocTosIHHBIN TEKTPUUECKHI TOK
PesepBurrii ypok. O000111€HIE U
P P fll bubmuorexa [JOK
170 CUCTEMATHU3ALNA 3HAHUH 10 TEME 1 22.05
" " https://m.edsoo.ru/cc7681d4
ToKM B pa3IMuHbBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 8 16
ITPOI'PAMME
11 KJIACC
Kosan4yecTBo yacos JJIeKTPOHHBbIE
Ne Hara undgponbie
Tema ypoka KonTpoabubie | IlpakTnyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTeJIbHbIC
padoTbI padoThI
pecypchl
Bs3auMoelicTBre MOCTOSHHBIX
bu6mmoreka [JOK
1 MAarHuTOB U IIPOBOJHHUKOB C TOKOM. 1 02.09

MarnutHoe nose. ['unoteza Amnepa

https://m.edsoo.ru/487a8593
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BexTop MarHUTHON MHAYKIIMH.
[IpuHnun cynepno3unun

bubmuoreka [JOK

2 MAarHuTHBIX noJieit. JInauu 03.09 https://m.edsoo.ru/4clabcch
MarHUTHOW MHIYKIIUU
3 MarsuTtHO€ 110JI€ IPOBOIHUKA C 03.09 bubnuorexa [JOK
ToKOM. OmBIT DpcTena https://m.edsoo.ru/d35d5262
Cuna Amnepa, e€ HalpaBJI€eHHUE U bubnuorexa [JOK
4 05.09
MOJyJ1b https://m.edsoo.ru/26d9c5ba
bubmmoreka [{OK
> Pemterme sazat 05.09 https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Ammepa. 09.09 bubnuoreka [IOK
DNEeKTPOU3MEPUTETbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, €€ HanTpaBJICHUE U
7 MO1yJib. JIBHKEHUE 3apsyKEeHHOM 10.09 bubnuoreka [IOK
YaCTHUIIbI B OJTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rmoJjie
bu6mmoreka [IOK
8 Pemmerme s 10.09 https://m.eds00.ru/504e98¢7
bu6mmoreka [JOK
o Pabora cuuet Jlopenua 12.09 https://m.edsoo.ru/d518be4b
bu6mmoreka [JOK
10 Pemrerme saza+ 12.09 https://m.eds00.ru/93617bd9
MarsuTHoe T0JIe B BEILIECTBE.
11 deppoMarHeTukH, rnapa- u 16.09 bubmorexa HOK
https://m.edso0.ru/30ff9608
JaMarHeTUKU
OCHOBHBIE CBOMCTBA
12 ¢deppomaraetukos. [Ipumenenue 17.09 Bubmmorexa LIOK

(beppoMarHeTuKoB

https://m.edsoo.ru/0b58190a
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13 Pemenue 3amau mo reme 17.09 bubmuoreka [JOK
"MaruuTtHoe mnoJje" ' https://m.eds00.ru/5b55¢307
14 Pemenue 3amau mo teme 19.09 bubmmoreka [{OK
"MaruuTtHoe mnoJje" ' https://m.edso0.ru/41c4ae8a
SIBneHue AEKTPOMAarHUTHON
15 HH un. [ToTok BekTOpa 19.09 bubmorera [JOK
San P ' https://m.edsoo.ru/b3efa0cl
MarHUTHON WHIYKITUU
bubmmoreka [{OK
1 23.09
6 DAC nnykm https://m.edso0.ru/48150bd8
17 3aKOH AMEKTPOMATrHUTHON UHIYKIIUH 24,09 bubmuorexa [JOK
®Papanes ' https://m.edsoo.ru/a6dec188
18 Buxpesoe anektpuueckoe nosie. 24,09 bubnuoreka [IOK
Toku dyko ' https://m.edsoo.ru/15abe140
OJIC MHAYKIMH B IBHOKYIIAXCA bubmuorexa [JOK
19 26.09
MPOBOTHUKAX https://m.edsoo.ru/0235cc02
bu6mmoreka [IOK
26.09
20 Pemterme saza https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
1 II JI 30.09
2 PABHIO JieHa https://m.edso0.ru/bbc22726
NupyktuBHoCTh. Karymika
22 HH I[YKTI/IBHOCTI/I B e;’;n 01.10 bubmorexa HOK
AV t ' https://m.edsoo.ru/621eae9d
MTOCTOSTHHOTO TOKa
23 SBnenne camonnaykuuu. I1C 01.10 bubnuoreka [IOK
CaMOMHIYKIINU ' https://m.edsoo.ru/7ee60ca8
OHeprus MarHUTHOTO TOJISL KaTyLIKN bubnuoreka [IOK
24 03.10
C TOKOM. DJIEKTPOMAarHuTHOE I10J1e https://m.edsoo.ru/b3cOad11
K
25 Pemenue 3amau 03.10 Bubmiorexa O

https://m.edsoo.ru/88f69d2b
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O0001IEeHUE U CUCTEMATU3ALIUS

bubmuoreka [JOK

26 3HAHUHA II0 TEME 07.10
" " https://m.edso0.ru/76484025
DNeKTpoguHAMHUKA
KonTtposnsHas paboTa 1o teme bubmoreka [IOK
27 . . 08.10
DNeKTpoguHAMHUKA https://m.edsoo.ru/8ae09b98
KonebarensHas cucrema. Bubs OK
oTeka
28 CB00OOIHBIE KOJIEOAHUS. 08.10 nommorexa L
https://m.edsoo.ru/7c1db385
lMapmonnueckue kosie0anus
Kunematnueckoe 1 I[MHAMHUYECKOE
29 OITMCAaHUE KOJIEOATEIBLHBIX 10.10 bubmmorexa LHOK
8 ' https://m.edso0.ru/87ce9498
IIBUKECHUN
DHepreTUyecKoe onucanne. BeiBos
MTAHAMUYECKOTO OITMCAHUS
30 TapMOHUYECKUX KOJIEOaHUN U3 UX 10.10 bubmorexa LOK
p ' https://m.edsoo.ru/e3c99692
JHEPreTHIECKOT0 U
KAHEMATUYECKOTO OMMCAHUS
bu6mmoreka [IOK
31 Amiumryna u dasza KoiaedaHun 14.10
yrau o https://m.edsoo.ru/7a0c439a
[Tepuona u yacToTa KoJIeOaHUH.
[Tepro 1 MabIX CBOOOHBIX
. bu6mmoreka [JOK
32 KOJIEOaHUIT MaTEMAaTHYECKOTO 15.10
https://m.edsoo.ru/e0399319
MasTHUKA. [lepro cBOOOIHBIX
KOJICOaHU TIPY)KUHHOTO MasiTHUKA
3aryxaromue Koiaebanus.
33 BLII}-I/X JIEHHBIE KOJIeOaHust 15.10 bubmnorexa [IOK
YK ’ ' https://m.edso0.ru/72e93d09
Pe3onanc
b K
34 ABTOKOIICOaHNSA 17.10 nGmroTexa O

https://m.edsoo.ru/6add2644
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bubmuoreka [JOK

35 Pemenue 3amau 17.10 https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpox-koupepenuus "MexaHHUECKHE
36 KOJIeOaHUsI B MY3bIKaJIbHBIX 21.10 bubmorera [JOK
3’3 ' https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O06o01enre U cucTeMaTu3arus
. " bubnuorexa [JOK
37 3HaHU Mo Teme "MexaHnyeckue 22.10
. https://m.edsoo.ru/eb84182f
KoJieOaHus
DNeKTpOMarHUTHBIE KOJICOaHUsI. bubmuorexa [JOK
38 . 22.10
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
39 aMIUTATY/IBI 3apsiia KOHJEHCATOpa ¢ 24,10 bubmuorexa [JOK
aMIUIMTYJIOM CHUJIBI TOKA B ' https://m.edsoo.ru/093f9afl
KoJIeOaTeIbHOM KOHTYPE
40 3aKOH COXpaHEHUs SHEPTHUH B 24.10 bubnuoreka [IOK
HJIeaTbHOM K0JIe0aTETbHOM KOHTYPE ' https://m.edsoo.ru/d1e2d543
3aryxarolue 3J1eKTPOMarHuTHbIE
41 KOJ'I}:éaHI/ISI Bein pCHHI)Ie 28.10 bubmorexa HOK
' SR ' https://m.eds00.ru/5e668619
AJIEKTPOMArHUTHbIE KOJIeOaHus
[Tepemennsbiii TOK. Pesuctop u
42 KOHJICHCATOP B IIEMHU IIEPEMEHHOTO 29.10 bubmorexa HOK
A pEH P ' https://m.eds00.ru/84836152
TOKa
Karymka HHIyKTUBHOCTH B LIENIU bubnuoreka [IOK
43 29.10
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
3akoH OMa 11 3JIE€KTPUUYECKON 1enu
44 it P I 31.10 bubnmuoreka [JOK

NEPEMECHHOTO TOKa

https://m.edsoo.ru/8bae38e6
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MonHOCTb IEPEMEHHOTO TOKA.

45 AMIIINTYIHOE U NEUCTBYIOIIEE 31.10 bubmorexa LOK
A A IOt ' https://m.edsoo.ru/lcacéc4c
3HAUEHUE CHJIbI TOKA M HAMIPSHKCHHUS
46 Pe3oHaHc B dIIEKTpUYECKON LIENH 11.11 bubnmorexa LHOK
P H ' https://m.edso00.ru/087506df
bubmmoreka [{OK
47 Pemrtenue 3ama 12.11
HICHHC 3a/1ad https://m.edsoo.ru/al16836a4
WneansHbiif Tpancopmarop.
48 [IpounsBoacTBO, eperaya u 111 bubnuorexa [JOK
HOTPeOIEHHE DIEKTPUIECKOH ' https://m.edso0.ru/f97418ae
SHEPTUU
DKOJIOTUYECKUE PUCKH ITPU
MIPOU3BOJICTBE AIIEKTPOIHEPTHH.
49 Kynerypa ncrnosnp3oBaHus 14.11 bubmorexa LOK
YARTYP . ' https://m.edsoo.ru/a6f74d93
JJIEKTPOIHEPTHH B MMOBCEAHCBHOM
KU3HUA
bu6mmoreka [IOK
50 Pemtenue 3amay 14.11
g https://m.edsoo.ru/ee6677ed
bu6mmoreka [JOK
51 Pemtenue 3amay 18.11
A https://m.edsoo0.ru/7cab59f8
O0001IeHrEe U cUCTEMATU3ALII
. bubmuoreka [JOK
52 3HAHUU 110 TEME 19.11
" " https://m.edsoo0.ru/401024a9
DJICKTPOMArHUTHBIC KOJICOaHMS
MexaHuuecKue BOJIHEI. Eufs OK
53 XapaKkTepUCTUKH MEXaHUYECKHUX 19.11 nommoteka I
https://m.edso0.ru/a58e109f
BOJIH
b K
54 CBoJicTBa MEXaHNYECKUX BOJIH 21.11 nomoreka O

https://m.edsoo.ru/d9ae1000
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bubmuoreka [JOK

55 3 . X 21.11
BYK. AApAITEPHCTHI SByia hitps://m. eds00.ru/1380609
56 WudpasByk u ynerpassyk. LllymoBoe 25 11 bubnuorexa [JOK
3arpsi3HEHUE OKPYKAIOLIEN CpeIbl ' https://m.edso0.ru/7380038f
bubmmoreka [{OK
57 P 26.11
CHICHHE Sa1ad https://m.edsoo.ru/cfd918bf
58 DNeKTPOMarHUTHBIE BOJIHBI. 2611 bubnuoreka [JOK
N3nydeHne 3JIeKTPOMarHUTHBIX BOJIH ' https://m.edsoo.ru/714e5db1
59 DHeprus MEKTPOMArHUTHBIX BOJIH. 5811 bubnuoreka [JOK
CBoOICTBA AIIEKTPOMAarHUTHBIX BOJH ' https://m.edso0.ru/d01b818c
[Ixaya 31eKTpOMarHUTHBIX BOJIH.
60 [IpuMeHeHne >MeKTPOMarHUTHBIX 28.11 bubmorexa [TOK
p P ' https://m.edsoo.ru/49be1f9e
BOJIH B TEXHHUKE M OBITY
[IpuHIMIBI paguOCBsI3U U
TeJeBUACHUS. Painookamnmsi. bubmuorexa [JOK
61 02.12
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96f1f8
OKpY)Karollen cpeibl
62 KonTtponpHas padoTa o teme 03.12 bubnuoreka [JOK
"Konebanus u BosHbI" ' https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH IPSIMOJIMHEUHOTO 03.12 bubnuoreka [JOK
pacnpocTpaHeHus CBeTa ' https://m.eds00.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEHHE
. bubnuoreka [JOK
64 3aKOHA IPSIMOJIMHEHHOTO 05.12
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBETa
Ortpaxenue csera. [Inockoe bubnuoreka [IOK
65 05.12
3epkaino. Cdepuueckoe 3epkajo https://m.edsoo.ru/a005d2bb
66 IIpenomnenue ceera. AGCOTIOTHBIM 09.12 bubnuoreka [IOK

M OTHOCHUTEIBHBIN MMOKa3aTellb

https://m.edsoo.ru/bc2e55cd
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npenomieHus. IlonHoe BHyTpeHHee
oTpaxkeHue. [IpenenbHbIi yromn
[IOJIHOTO BHYTPEHHETO OTPaXXKEHUS

Pemenue 3agau Ha npuMeHEHUE

67 3aKOHOB OTPAXCHHUSA U IIPEIIOMIICHUS 10.12 bubmorexa HOK
p p ' https://m.edso0.ru/49d830a9
CcBeTa
Xon nyden B mpusMe. Jlucniepeust
. bubnuorexa [JOK
68 cBera. CI0XHBII cocTaB 0eJIoro 10.12
https://m.edsoo.ru/d8elc3be
ceera. L{Ber
69 JIunsel. DOKyCHOE pacCTOSIHUE U 1.1 bubmuorexa [JOK
OIITHUECKAs CUJIA JIMH3EI ' https://m.edso0.ru/60441359
70 [TocTpoenue n3o0paxeHuil B TMH3aX 1.1 bubnuoreka [IOK
U UX CUCTEMAaX. YBEJINUYEHUE JINH3EI ' https://m.edsoo.ru/bb53b1d5
Pemenne 3aga4 Ha mocTpoeHue
71 N300paKEeHUI, HOJIYYaEMBIX C 16.12 bubmorexa LOK
P ’ i ' https://m.edsoo.ru/5a868f09
IIOMOIIBIO JINH3
bu6mmoreka [IOK
72 T e e 17.12
713 AR ONTHHACCRA CHeTeMa https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipeaesnst
73 IPUMEHUMOCTH F'€OMETPUUECKON 17.12 Eubmrorexa HOK
p p ' https://m.edsoo.ru/cd174a10
ONTHUKU
CkopocTb cBETa U METOBI €€ bubnunoreka [JOK
74 19.12
U3MEpEHUS https://m.edsoo.ru/f32aab06
bubnuoreka [JOK
75 19.12
Jlucniepens caera https://m.edsoo.ru/lel6cc6e
76 WnTepdepenius ceera 23.12 Bubmmorexa LIOK

https://m.edsoo.ru/5fc0c638
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KorepeHTHblE ICTOUHUKH. Y CIIOBHS

77 HaOJII0IEHUSI MAKCUMYMOB U 24.12 bubmorexa HOK
A ™ ' https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
bubmmoreka [{OK
78 P 24.12
CHICHHE 3aAat https://m.edsoo.ru/3061de2b
bubmmoreka [{OK
7 II 26.12
9 PHMEHEHHE HHTEphepeHiin ° https://m.edsoo.ru/668edbc8
bubmmoreka [{OK
80 26.12
Jlupaicust caeta https://m.edsoo.ru/12ed04b5
81 JudpakuroHHas pemeéTka. Y cioBue 30.12 bubnuoreka [IOK
HaOJI0/IEHUS TJIaBHBIX MAaKCUMYMOB ' https://m.edso0.ru/f998d964
bu6moreka [IOK
82 P 13.01
CHICHHE 33121 https://m.edsoo.ru/d58c411a
83 [TonnepedHOCTH CBETOBBIX BOJIH. 14.01 bubnuoreka [JOK
IMonspu3anus cBeTa ' https://m.edsoo.ru/e9890fe9
bu6mmoreka [IOK
84 Peenne 3anas 14.01 https://m.edsoo.ru/c56¢8158
85 CBeTOBBIC SIBJICHUS B IIPUPO/IC 16.01 bubmorexa HOK
PHPOA ' https://m.eds00.ru/0b36363d
O06o001IcHNE B CHCTEMAaTH3aLIH bubmuorexka [JOK
86 . 16.01
3HaHui 1mo tTeme "OnTuka" https://m.edso0.ru/8a14748b
KonTtponbHas padoTa o treme bubnunoreka [JOK
87 20.01
«Onruka» https://m.edso0o.ru/82315dd4
['paHMIIBI MPUMEHUMOCTH
88 KJIACCHYECKON MEXaHUKHU. 3aKOHBI 2101 bu6mmoreka [JOK

QJICKTPOJAUHAMUKU U TPUHIHAIL
OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/cObd77ch
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ITocTynatel cienuanbHON TEOPUU

bubmuoreka [JOK

89 21.01
OTHOCHUTEIILHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
unTepBall. [IpeoOpazoBanus
90 Jlopenua. YcnoBue npu4rMHHOCTH. 2301 bubnuorexa [JOK
OTHOCHTEIBHOCTh ' https://m.edsoo.ru/d83742bb
OJIHOBPEMCHHOCTH. 3aMe IJICHHE
BPEMEHU M COKpAICHUE JITTHHBI
01 DHEeprusi ¥ UMIYJIbC 2301 bubnuorexa [JOK
PENATUBUCTCKON YaCTHUIIBI ' https://m.edsoo.ru/853a64fc
CBs13b MacChl € SHEPTHEN U
92 AMITYJIbCOM PEIISITUBHCTCKOM 27.01 bubmorera [JOK
Y P ' https://m.edso0.ru/b6258ffa
YaCTHIIBI. DHEPTHUS TIOKOS
bu6mmoreka [IOK
93 P 28.01
ABHOBECHOE TEILIOBOE MAyHCHHE https://m.edso0.ru/f54035a5
bu6mmoreka [IOK
94 3 B 28.01
AKOH CMCIIERIT BHHa https://m.edso0.ru/1c5ff752
95 I'mnotesa M. [limanka o kBaHTax. 30.01 bubnmuoreka [JOK
®DOTOHBI ' https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
96 9 30.01
HEPIHA H HMITYIEC (OTOHA https://m.edsoo.ru/7fb307ec
®oroaddext. OnbiTol A. T bubnunoreka [JOK
97 03.02
CroneroBa. 3akoHbl hoTodhdhekTa https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHILITEHA 1S
98 (bEToa(p(peKTa "K aCHaﬂI:“ aHuna" 04.02 Bubmmorexa LIOK
P parm ' https://m.edso0.ru/01ef4556
¢dororpdexra
99 Jasnenue ceeta. OnbiTh [1. H. 04.02 bubnmuoreka [JOK

JleOenena

https://m.edsoo.ru/64b4f966



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

bubmuoreka [JOK

100 B i 06.02
OJIHOBLIC CBOMCTRA HACTHIL https://m.edsoo.ru/f59cfcec
Boausl ne bpoiins. [{invHa BOJHBI Jie
101 b 017U1$1Z1[/1 alz,Me bl (I)[6J1aCTI/I " 06.02 bubmorexa LHOK
P pasvep . ' https://m.edsoo.ru/5df8bafl
JOKATM3AIUH JIBHXKYIICHCS YaCTHIIBI
N bubnuorexa [JOK
102 K - 10.02
OPIYCKYIAPHOBOAHOBOR AyaItsm https://m.edsoo.ru/8ccab62a
103 Judpakuust 37eKTPOHOB Ha 11.02 bubnuorexa [JOK
KpHUCTasiax ' https://m.edsoo.ru/30dbal8c
Crnennduka usmepeHuii B
104 MuKkpomupe. COOTHOIICHUS 11.02 bubmorera [IOK
POMHP®. N ' https://m.eds00.ru/65783dec
Heonpenenénnocrei [ elizenbepra
bu6moreka [IOK
105 P 13.02
CLICHHE IPAQHHICCKAX 32121 https://m.edsoo.ru/e70195bd
N bu6mmoreka [IOK
106 Pemenne pacu€THbIX 3ama4 13.02 httos://m.edsoo.ru/eedb3182
KonTtponbHas paboTa o Temam: Bu6 1OK
nonroTeka
" non _ 17.02
107 OCHOBHU C10% KHOPHYCKYMPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIu3M
OIBITHI 1O UCCIICTIOBAHUIO CTPOCHUS
bu6mmoreka [JOK
108 atoma. [lmtanerapnas Mojenb aroma 18.02
https://m.edso0.ru/312b750a
Pezepdopna
bubnuoreka [JOK
109 II b 18.02
OCTyHatEt Hopa https://m.edsoo.ru/404dfa9a
110 Bunsl ciektpoB. CriekTp ypoBHEMR 20.02 bubnunoreka [JOK
SHEpPruU aroMa BoJOopoJa ' https://m.edsoo.ru/cf74bl11a
111 CrioHTaHHOE U BBIHYKICHHOE 20.02 bubnuoreka [IOK

HU3JTYy4YCHUC CBCTA

https://m.edsoo.ru/f945d85¢c
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112

Jlazep

24.02

bubmuoreka [JOK
https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozens snpa
I'eiizenOepra-MBanenko. 3apsn u
MaccOBOE YUCIIO sapa. M30Toms!L.
PannoakTuBHOCTB

25.02

bubmmoreka [{OK
https://m.edsoo.ru/34adasde

114

3aKoH paJlo0aKTUBHOTO pacmaja.
CBoiicTBa HOHU3UPYIOIIETO
n3inydeHus. BousHue
PaavoaKTUBHOCTH HA KUBBIE
opranusmsl. /lozumerpus

25.02

bubmmoreka [{OK
https://m.edsoo.ru/aab98bef

115

DHeprus CBsI31 HyKJIOHOB B sijIpe.
SAnepubie cunbl. Jlepekt Macchbl
anpa. SlnepHsie peakuuu. SnepHeie
peaktopsl. [IpobieMbl
YIPaBIsiEMOTO TEPMOSIEPHOTO
CHUHTE3a. DKOJIOTMYECKUE aCTIeKThI
Pa3BUTHUS AICPHON PHEPTETUKH

27.02

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

116

MeTopl perucTpanuu u
HCCIIe0BaHUS DIIEMEHTAPHBIX
gacTtull. DyHnameHTanbHbIC
B3aUMOJICHCTBUA. baprnoHbl, ME30HBI
u nentoHsl. [Ipencrabienne o
CrangaptHoit moaenu. KBapk-
TJTFOOHHAs MOJICIb aJJPOHOB

27.02

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

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBO Qusnueckoi
KapTUHBI MUpa

03.03

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37
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OTalbl Pa3BUTHA aCTPOHOMMUMU.

bubmuoreka [JOK

118 04.03
3HaueHue aCTpPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTD 3aKOHOB (PU3UKH TSI
119 0OBSICHEHUS IPUPOIBI KOCMHYECKHIX 04.03 bubnuorexa [JOK
00BEKTOB. MeTo bl ' https://m.edso0.ru/39c44028
ACTPOHOMHUYECKUX UCCIEA0BAHMI
CoBpeMeHHbBIE ONITHYECKUE
bubmmoreka [{OK
120 TENECKOTIbI, PaIHOTEIECKOTIBI, 06.03
https://m.edso0.ru/4877aale
BHeaTMoc(epHasi aCTpPOHOMHUS
Bun 38é3mH0ro HeOa. Co3Be3nus,
121 SIpPKHE 3BE3JIBI, IUTAHETHI, UX BUANMOE 06.03 bubmorexa LOK
p ’ ’ ' https://m.edsoo.ru/aac588eb
IBIDKEHUE
Comaneunas cucrema. CouHiie. Eu OK
oTeKa
122 ConHeyHast akTUBHOCTE. ICTOUHHK 10.03 nomorexa 11
. https://m.edso00.ru/22748eb4
sHepruu CoJiHIa U 3BE3]T
3BE3bI, UX OCHOBHEIE
123 XapakTepucTuku. Jlnarpamma 11.03 bubnuoreka [IOK
"creKTpagbHbIA KIace — ' https://m.edso0.ru/42169944
CBETHUMOCTH"
3Be3IblI IJ1IaBHOM bubnmuoreka [JOK
124 11.03
HOCJIEIOBATEIbHOCTHU https://m.edsoo.ru/b3ch766¢
Bnyrtpennee crpoenue 3BE31.
CoBpeMeHHBIC TTPEICTABJICHHS O
bubnuoreka [JOK
125 MIPOMCXOKIACHUHN M SBOJIIOIINH 13.03

CouHiia ¥ 386311, DTamnbl JKU3HU
3BE3N

https://m.edsoo.ru/d09da494
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Mneunsiii [Iyre — Hama ['anakTuka.

, bubnmoreka [JOK
126 Tuns! ranaktuk. Y€pHble ABIPHI B 13.03 httos//m.e dSO(])_.[ru 17cd10a0a
sIIpax rajJakTUK
Bcenennas. Paciumpenne
127 Bcenennoii. 3akon Xa006:ma. Teopus 17.03 bubmmoreka [JOK
Bbonbioro B3psiBa. PenukroBoe https://m.edso0.ru/3dbdf0d2
U3ITy4yeHue
128 Macmrabnas ctpykrypa BeenenHoii. 18.03 bubnuoreka [JOK
MeraraiakTuka https://m.edsoo.ru/ce234633
Hepeménnpie npoOiembl bubnuoreka [IOK
129 18.03
aCTPOHOMHUH https://m.edsoo.ru/d37d9ffe
®u3NYEeCKU TPAKTUKYM I10 TEME
"HccmeqoBanne MaroiiTHOTO TTOJIS
MTOCTOSIHHBIX MarHUTOB" WK
130 "UccnenoBanue CBOMCTB 20.03 bubmuorexa [JOK
(heppoMarHeTHKoB" WK https://m.edso0.ru/67361aef
"UccneqoBanue OeHCTBUS
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"
DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue cuiibl Amrepa’ uinu
"N3yueHne 3aBUCUMOCTHU CUJIbI
131 Amriepa OT CHIIBI TOKA" UITH 20.03 bubmorexa HOK
. https://m.edsoo.ru/fcae91e9
"OnpeneneHne MarHUTHOM
WHJYKIMU Ha OCHOBE U3MEPEHUS
cuibl Ammnepa”
DuU3NYECKUN IIPAKTUKYM I10 TEME
132 "HcceqoBanue SIBICHUS 24.03 https://m.edso0.ru/c36658da

ANEKTPOMArHUTHOW MHIYKIUU" UIIN
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"Onpenenenre HHAYKIIMI BUXPEBOTO
MAarduTHOTO IT0JIsA"

Pu3NYEeCKU IPAKTUKYM 110 TEME
"NccnenoBanue siBICHUS

bubmmoreka [{OK
133 caMOMH nn" wm "Coopka 25.03
AV p https://m.eds00.ru/b8fh6391
MOJIEITH 3JIEKTPOMArHUTHOTO
reHeparopa"
@uU3NYECKUI IPAKTUKYM I10 TEME
134 "N3mepenue neproaa cBOOOIHBIX 55 03 bubnuorexa [JOK
KoJIeOaHUH HUTSHOTO U TIPY)KUHHOTO ' https://m.edso0.ru/5d159d35
MasTHUKOB"
Pu3NYeCKU NPAKTUKYM IO TEME
135 "TIpeoOpa3oBaHue YHEPTUH B 27.03 bubmmorexa [OK
peodp l?, ' https://m.edsoo.ru/a28026hd
MPY>)KUHHOM MasiITHUKE
DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue nepeMEHHOIO TOKa
4yepe3 MoCiIeI0BaTeIbHO
136 COEIMHEHHBIE KOHIEHCATO 27.03 Eubmrorexa HOK
| P ' https://m.eds00.ru/89dc2d90
KaTYIIKY ¥ Pe3UCTOp" WK
"UccnenoBanne paboThl HCTOYHUKOB
CBETa B LIEMH IEPEMEHHOTO ToKa"
Ou3nyecKuil MPakTUKyM 10 TEME
137 "N3yyenue napaMeTpoOB 3BYKOBOI 31.03 bubmnorexa [IOK
i B Pavetp e ' https://m.edsoo.ru/b100661a
BOJIHBI
Ou3nyecKuil MPakTUKyM 10 TEME
"N3MepeHue moKa3aTeias b K
138 P 07.04 nommoreka 11O

MpEeIOMIICHHUS CTeKIa" Uin
"ITonryuenue n300paxkeHUs B

https://m.edsoo.ru/42569eal
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CUCTEME U3 IUIOCKOTO 3epKaJia U
JIAH3EL"

139

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSIHUS OT BEIECTBA
(Ha mpuMepe KUJIKUX JINH3)" WK
"N3mepeHue GOKYyCHOTO pacCTOSTHUS
paccenBarouX JUH3"

08.04

bubmmoreka [{OK
https://m.edsoo.ru/b879fb3f

140

@uU3NYEeCKU IPAKTUKYM I10 TEME
"Habmronenne mudpakuum,
UHTEpPEPEHIIUH U MOJISIpU3aLNN
ceera"

08.04

bu6moreka [IOK
https://m.edsoo.ru/8b7ac737

141

®u3N4eCKUil IPAKTUKYM IO TEME
"OnpeneneHne UMMYyabCa U SHEPTUU
PENATUBUCTCKUX YacTHUIl (110
dhoTorpadusiM TPEKOB 3apsHKECHHBIX
YaCTHI] B MArHUTHOM T0J1e)"

10.04

bu6mmoreka [IOK
https://m.edsoo.ru/63756¢c47

142

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue nocrosinHou [lnanka na
OCHOBE HCCJIETOBAHUS
dboTtorddexra" wim "Uccnenopanue
3aBUCHMOCTH CHJIBI TOKa Yepe3
CBETOJMO]1 OT HaNpsHKeHUs "

10.04

bu6mmoreka [JOK
https://m.edsoo.ru/eb916f82

143

Ou3nyecKuil MPakTUKyM 1O TEME
"HccnenoBanue cuekTpa
Pa3peKEeHHOTO AaTOMapHOIO
BOJIOpOJa U U3MEPEHUE TTOCTOSHHON
Pun6epra”

14.04

bu6mmoreka [JOK
https://m.edsoo.ru/ec651eb8
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144

®u3NYEeCKUN IIPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO
(oHa ¢ HCTIOTB30BAaHUEM J103UMETpa"
niu "M3yuenune noriomienus oera-

YaCTHI AJTIOMUHHEM"

15.04

bubmmoreka [{OK
https://m.edsoo.ru/c3dabe6e

145

PuU3NYECKUH IPAKTUKYM 110 TEME
"HabmroaeHus 38€31HOr0 Heba
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUWJIOKEHUN JJIs1 ONIPEIECTICHUS
MOJ0KEHUS HeOECHBIX 0OBEKTOB HA
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3iusi CeBepHOTo MoTyIapus 1
spkue 3BE3761" Wi "Habmronenus B
teneckon JIyHbl, IJIaHET,
TYMaHHOCTEH U 3BE3AHBIX
CKOIUICHUH"

15.04

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e

146

O0o001Ienre ¥ cucTEMAaTU3 AL
3HaHu#. Posib pu3uKu 1 acTpOHOMUH
B DKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

17.04

bu6mmoreka [JOK
https://m.edsoo.ru/ad6ddeed

147

O000I11IeHNE U CUCTEMATH3ALIMS
3HaHMi. Posib 1 MecTO pU3KKH U
ACTPOHOMHUU B COBPEMEHHOM
Hay4YHOU KapTHUHE MHUpa

17.04

bubnuoreka [JOK
https://m.edsoo.ru/18f19f7c

148

O06o00611eHNe U cUcTeMaTH3aIus
3HaHui. Posb ¢pu3nyeckoit Teopun B

21.04

bu6mmoreka [JOK
https://m.edsoo.ru/e7d400f4
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(opMUpOBaHUU TPEACTABICHUN O
(bu3nvecKoil KapTHHE MUPA, MECTO
(bu3nvecKoil KapTUHBI MHpa B 001IeM
PsAly COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX [IPEJCTABICHUN O IIPUPOJC

149 O06001IeHne 1 cUCTEMaTH3aIUS 2204 bubnuorexa [JOK
3Hauuii 1o teme "Kunemaruka" ' https://m.edsoo.ru/b032fc4b
150 O06o01enre U cucTeMaTu3arus 2704 bubnuoreka [JOK
3Hauuii 1o teme "Kunemaruka" ' https://m.edso0.ru/4e31b507
151 OO6o01enre 1 cucTeMaTu3arus 2404 bubmuorexa [JOK
3HaHui no teme "J[unamuka" ' https://m.edsoo.ru/2dfbafcs
O06o00meHNe U CHCTEMAaTH3aITHS Eufs 1OK
B nonroTeKa
152 3HaHui 1o Teme "CTaTtuka TBepJoro 24.04
ena” https://m.edsoo.ru/3cca482e
TeN
O06o01enre U cucTeMaTru3arus Eu6 OK
153 3HaHUH 10 TeMe "3aKOHBI 28.04 nommoreka L
\ https://m.edsoo.ru/32a4d1a0
COXpaHEHHUs B MEXaHUKE
O06o00IIcHNE B CHCTEMAaTH3aLIHS
154 3HaHuH 1Mo TeMe "OCHOBBI 59.04 bubmuorexka [JOK
MOJIEKYJIIPHO-KUHETHYECKOU ' https://m.edsoo.ru/ed440ca8
Teopun"
O000I11IeHNE U CUCTEMATH3ALI[ S Bu OK
. nonroTeKa
155 3HaHu# 1o TeMe ""TepmMoauHaMuKa. 29.04 1
T | https://m.edsoo.ru/c63f7¢10
€IJIOBBIC MAIITUHBI
OO6o01IeHre 1 cucTeMaTrU3amus
3HaHUM Mo Teme "ArperaTHbie b K
156 P 05.05 nommoreka 11O

cocTosiHuA BemecTsa. Pa3oBble
nepexonpr”

https://m.edsoo.ru/1d36b5b1
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O0001IEeHUE U CUCTEMATU3ALIUS

157 3HaHHH 110 TeMe ""DIEeKTpUIECKOoe 06.05 bubmorera [JOK
| P ' https://m.edsoo.ru/3bfodef9
noJje
O0001IenrEe U CHCTEMATH3ALUS
158 3Hauuil o teMe "I1oCcTOSHHBIN 06.05 bubmmorexa [TOK
. ' https://m.edso00.ru/71453ee6
MEKTPUICCKHUI TOK
O000611IeHNE U CUCTEMATHU3AIIUS
. " bubmmoreka [{OK
159 3HaHUM N0 TeMe ""TOKHM B pa3IM4HbIX 08.05
. https://m.edso0.ru/3d40077a
cpenax
O06o01enre U cucTeMaTru3arus bubmuorexa [JOK
160 . . . 08.05
3HaHu’ 1o TeMe "MarauTHoe 10J1e https://m.edsoo.ru/3b4c06ae
PesepBurrii ypok. O000111€HIE U
161 CI/ICTEMaTH?,ZEHs{ 3HaHPII>I'III 0 TEME 12.05 bubmmorexa [OK
. | ' https://m.eds00.ru/053e2248
DNeKTpOMarHuTHas WHYKITUS
PesepBHEblil ypok. O000IIIEHNE U
162 CI/ICTIe)MaTI/I?,Zp WS 3HAHUH 10 TEME 13.05 bubmmorexa [IOK
. B . ' https://m.edsoo.ru/d6310bfd
MexaHuueckue KoueOaHus
PesepBusblil ypok. O000IIIEHHE U
P P N bu6mmoreka [JOK
163 CUCTEMATHU3ALNA 3HAHUA I10 TEME 13.05
" | https://m.edsoo.ru/5e2bb83d
DNIeKTpPOMarHuTHBIE KOJIeOaHUs
PesepBublit ypok. O600mIeHE U
CHCTEeMAaTHU3alMs 3HaHUH 10 TeMe bubmuoreka [JOK
164 " 15.05
MexaHu4uecKkue u https://m.edsoo.ru/96a7a2dd
3JIEKTPOMArHUTHBIE BOJTHBI"
PesepBurlit ypok. O600IeHE U
o bu6 OK
165 CHUCTEMATHU3AaIH 3HAHUH 10 TEME 15.05 ubsmorexa L

"Onruka"

https://m.edsoo.ru/52ad1603



https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603

PesepBHriit ypok. O600IIeHNE 1

. bubnmoreka [JOK
166 CHCTEeMaTH3aIvs 3HaHUH TI0 TeMe 1 19.05
https://m.edsoo.ru/5beclc65
"Ocnosl CTO"
PesepBHeIit ypok. O600IICHNE 1
cHCTEMaTH3alMs 3HAHUH 110 TeME bubmmoreka [{OK
167 . 1 20.05
"KopnyckynsipHO-BOJIHOBOM https://m.edsoo.ru/f7c59d38
nyanuzm"
PesepBubiit ypok. O60011eHNE 1
P P EII bubnuoreka [JOK
168 cHUCTeMaTH3aIlnsl 3HAHUH 110 TeMe 1 20.05
" " https://m.edso0.ru/1f511654
®dusuka aToma
Peseprubrit ypok. O6001IeHNE 1
169 CHCTEMAaTH3alMsI 3HaHUH 10 TeMe 1 22,05 bu6moreka [IOK
"®u3uKa aTOMHOTO pa U ' https://m.edso0.ru/905c5ce0
3JIEMEHTAPHBIX YaCTHUIL"
Peseprubiit ypok. O6001eHNE 1
P P ill bu6mmoreka [IOK
170 CUCTEMATHU3ALN 3HAHUH 110 TEME 1 22.05
" " https://m.edsoo.ru/2bffb94c
DneMEeHTHI acTpo(DU3UKH
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeAMETHBIC PE3YJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET O 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHPOBATh HA IPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUH
COBPEMEHHOM Hay4YHOM KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH
U TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

Y4uThIBaTh T'paHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENIEH:
MaTepualibHas TOYKa, MHEpLHUaNbHas CHCTEMa OTCYETa, abCOIIOTHO
TBEPAOE TENO, UICANbHBINA Ta3; MOJEIN CTPOCHHUS Ia3oB, JKUJIKOCTEH U
TBEPABIX TEJI, TOYEYHBIA DIIEKTPUYECKUM 3apsg — IPU  PELIECHUU
(buznueckux 3aaa4y

10.3

PacnioznaBath ¢u3nyeckue sBieHUs (Mpoluecchl) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KHHETHUECKOW TEOPHH
CTpPOCHHS  BEIIECTBA W  DJJCKTPOJUHAMHUKH:  PaBHOMEpHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMXEHHE, CBOOOAHOE MaJeHUE TeT,
JBYDKEHUE MO OKPYXHOCTH, MHEPLMs, B3aUMOJICHCTBUE Tell; Tuddy3us,
OpOYHOBCKOE JABMKEHHE, CTPOCHUE XKHUJIKOCTEH U TBEPABIX TN, U3MEHEHHE
00béMa Ten TpH HarpeBaHWW (OXJIAXKIACHHH), TEIUIOBOEC pPaBHOBECHE,
UCIlapeHue, KOHJEHCAlus, IUIAaBJIE€HUE, KpUCTAIM3alus, KHUIIEHUE,
BJIQ)KHOCTb BO3/yXa, IOBBIIIEHUE JABJICHUS ra3a IIPU €ro HarpeBaHUM B
3aKpBITOM COCYZ€, CBSI3b MEXJAy IapaMeTpaMu COCTOSHHs ras3a B
U30IIpoLIeccax; IEKTPU3ALMS TeJ, B3aUMOICHCTBHE 3apsii0B

10.4

OnuceiBaTh MCXaHHUYCCKOC JBWXKCHHC, HCIIO0JIb3YA (1)I/I3I/ILI€CKI/IC
BCJIIMYMHBI: KOOpAWHATa, IIYyTh, INEPEMCHICHUC, CKOPOCTb, YCKOPCHHUCE,
Macca Te€ja, Cuja, UMIIYJIbC TEJIa, KHHCTUYCCKAA SOHCPIrusd, IOTCHIWAaJIbHAA
OHEPI'UA, MCXaHUYCCKasi pa60Ta, MCXaHN4YCCKast MOIIHOCTD, IIPpX OIIMCaHUHA
IIpaBUJIbHO TPAKTOBATbH (bH3PI‘ICCKHﬁ CMBICJI UCIIOJIB3YEMbIX BCJIIMYUH, UX
0003HAYEHHUA U CAWHHNIBI, HAXOOUTH Q)OpMYHLI, CBA3BIBAOIIUC JAHHYIO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh M3y4€HHbIE TEIJIOBHIE CBOICTBA TEJI U TEIUIOBBIEC SBICHHUSA,
UCIOJIb3Ys (pU3MUYECKHEe BEIMUMHBIL: 1aBJICHUE ra3a, TeMIIepaTypa, CpeIHss
KMHETUYECKas:  JHEprus  XaOoTHUYECKOTO  JBWXKEHMSI  MOJIEKYI,
CPEIHEKBAJApAaTU4YHAsl CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS 3Heprus, paboTa raza, Ko3QQHUIHUEHT MOJIE3HOTO JeHCTBUSA
TETJIOBOTO JIBUTATEJISA; TP OMMCAHUU MTPABUIIBHO TPAKTOBATh (PU3HUECKHI
CMBICJI UCTIOJIb3YEMbIX BEIMYMH, UX 0003HAYEHUs U €IMHUIIbI, HAXOIUTh
(opMyInbl, CBA3BIBAIOLIME AAHHYIO (U3NYECKYIO BEJIWYMHY C JIPYTUMHU
BEJIMYUHAM




10.6

OnuceiBaTh  U3y4€HHBIE DJIEKTPUYECKHE CBOMCTBA  BEIECTBA U
ANIEKTPUYECKHE SABJICHUS (TPOLIECCH), UCHIOJB3Ys (PU3MUECKIE BETUUNHBI:
JNIEKTPUYECKUM 3apsf, IJIEKTPUYECKOE I10JI€, HAIpPSKEHHOCTh I10JId,
IIOTEHLMAJ, Pa3HOCTb IOTECHUHAJIOB;, IPH ONHMCAHWUM IPABUIIBHO
TPAaKTOBaTh  (U3UYECKUH  CMBICI  HCHOJB3YyEMBIX  BEIWYHH, UX
0003HaueHHS M EMHULIBI; YKa3bIBaTh (YOPMYIbI, CBSA3BIBAIOIINE JAHHYIO
(U3NIECKYIO BEIMYUHY C IPYTHMH BETHUYUHAMU

10.7

aHAM3UpPOBaTh  (U3MUECKUE TPOLECCHl W  SBJICHUSA, HCIOJB3YS
¢u3nveckre 3aKOHBI M MPUHIIMIIBL: 3aKOH BCEMUpHOTO TsAroTeHus, |, Il u
Il 3axonbl HproTOHA, 3aKOH COXpaHEHHUs] MEXaHMYECKOW IHEPIHH, 3aKOH
COXPAaHEHHS WMIIYJbCa, MPHUHLIMI CYNEPHO3ULIUU CWJI, HPHUHIIHUII
paBHOMpaBUsl  MHEPUUAIBHBIX  CHUCTEM  OTCU€Ta;  MOJIEKYJISPHO-
KMHETUYECKYI0 TEOPHIO0 CTPOEHHS BEIIECTBA, I'a30Bbl€ 3aKOHBI, CBS3b
CpeIHEe KHHETHYECKON »SHEpruu TEeIUIOBOIO JBUKEHUS MOJIEKYNl C
abCOIOTHOW TeMIepaTypoil, MepBbI 3aKOH TEPMOJMHAMHUKHU; 3aKOH
COXpPaHEHHS AIIEKTPUUECKOT0 3apsaaa, 3akoH KynoHa; mpu 3ToM paznuyarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE€ BBIPAKEHUE U
yCIIOBHS (TpaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBCHAT, OCHOBHBIC TPUHIUIIBI JIEHCTBHUSI MAIllUH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyarb YyCIOBUA HMX 0€30MacHOro
WCIIOJIb30BAHUS B TIOBCETHEBHOM KU3HU

10.9

BEINONHATE SKCIEPUMEHTHI 10 MCCICIOBAHUI0 (DPU3NYECKUX SIBICHUH |
MPOIIECCOB C HCIIOJIE30BAaHMEM MPSIMBIX W KOCBEHHBIX M3MEPEHUI; MPH
stoM (dopmynupoBaTh TmpobiemMy (3agady) W THUIOTE3y YYEOHOTO
AKCIIEPUMEHTa, COOMPaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000PYI0BaHMUS,
IIPOBOJIUTH OTIBIT U (POPMYITHUPOBATH BHIBOIBI

10.10

OCYH.[CCTBJ'IS[TB IIPpsAMBIE U KOCBCHHBIC U3MECPCHUA (bI/ISI/ILICCKI/IX BCJIIMYNMH,
IIpu 3TOM BI)I6I/IpaTI> ONTUMAJILHEIN CIIOCOO HU3MCPEHUA U HUCIIOJb30BaTh
HN3BCCTHBIC METOAbI OLICHKHU HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

I/ICCJ'IGI[OBaTB 3aBUCUMOCTH MCXKOY (bHSI/I‘leCKI/IMI/I BCJIIMUMHAMH C
HCIIOJIb30BAHUEM  IIPAMBIX I/I3MepeHHI>'I; IIpu S5TOM KOHCTPYHUPOBATH
YCTaHOBKY, (bHKCPIpOBaTB PE3YyJIbTAThL HOHy‘IGHHOﬁ 3aBUCHUMOCTH
(1)I/ISI/I‘IGCKI/IX BCINYMH B BHAC Ta6J'II/II_I n l"pa(i)I/IKOB, ACJ1aTb BBIBOJBI IIO
pe3yiibTaTaM HUCCICIOBaHUA

10.12

Cobmnronath npaBuia 6€300aCHOTO TPyAa IpU NPOBEICHUU HUCCIIEA0BAaHHM
B paMKax Yy4eOHOro »SKCIIEpUMEHTa, Y4eOHO-HCCIEeNI0BATENbCKON M
IPOEKTHOM JEATEIIbHOCTU C MCIIOJIb30BAaHHEM U3MEPUTENIBHBIX YCTPOICTB
U 1abOPaTOPHOTro 000PYAOBAHUS

10.13

Pemarp pacuéTHbie 3amauu ¢ SIBHO 3aJaHHON (DU3MUECKONH MOJENbIo,
UCTIOJB3Ys (PU3HUeCKre 3aKOHBI M TPUHIIUITBI; HA OCHOBE aHAIN3a YCIOBUS
3a/1a4u¥ BEIOUpATh (PU3HUECKYIO MOJEIb, BBIACIATh (PU3NUECKHIE BETHUNHBI
u GopMynbl, HEOOXOIUMBIE ANl €€ pelIeHHs], MPOBOIUTH PACUETHl U
OIICHUBATh PEAILHOCTh MOJYU€HHOTO 3HaYCHHS (PU3NIECKON BETUUHUHBI




10.14

Pemrats Ka4eCTBECHHBIC 3a/1a4u: BBICTPANBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO LENOYKY PACCYXKICHUH C ONOPOM HAa W3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (prU3NYecKue SBICHUS

10.15

Wcnonb3oBarh mOpu  peumieHUMM  y4eOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTMH ISl TOWCKA, CTPYKTYPHPOBAHHMA,
UHTEpPIPETAllM U MPEACTaBICHUS Y4eOHOM M HAay4yHO-IOIMYJSPHOU
UHPOpPMALIMY, TOJYYEHHOW M3 pPAa3IMYHBIX HMCTOYHUKOB; KPHUTHUYECKH
aHAIIM3UPOBATH M0JIy4aeMyI0 HH()OPMALIUIO

10.16

[IpuBoauTE mHpHUMEpHl BKJIaJa POCCUICKUX U 3apyOekHBIX YUYEHBIX-
(bM3UKOB B pa3BUTHE HAYKH, 0OBSICHEHUE MPOIECCOB OKPYKAIOIIETO MUPA,
B pa3sBUTUC TCXHUKU U TEXHOJIOTUHU

10.17

Hcnonb3oBaTh TeopeTHUecKHe 3HaHUS N0 (PU3HKE B MOBCEAHEBHOM KU3HU
g oOecrnieueHus: 0Oe30macHOCTH MpH oOpalleHuu ¢ mnpubopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, IJIsi COXPAHEHHS 370POBbS U COOIOICHHS
HOPM 3KOJIOTHYECKOT'0 MOBECHUS B OKPYKAIOLIEH cpene

10.18

PaGorate B rpymme ¢ BBINOJHEHHWEM pa3IUYHbIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATH Pa0OTy TPYIIIBI, PAMOHATLHO PaCIPEIeIsaTh 00S3aHHOCTH
" IJNIAaHUPOBATh ACATCIIBHOCTb B HECTAHAAPTHBIX CUTYAUAX, aJC€KBATHO
OLCHMBATh BKJIaJ KaXJIOro #H3 YYaCTHUKOB TPYIIIBI B PCHICHUC
paccMaTpuBaeMon MPoOIEMBI

11 KIJACC

Kon
NpoBepPsieMOro
pe3yJbTara

111

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHEro 001ero o0pa3oBaHusi

JleMoHCTpHpOBaTh Ha IpUMEpax poJib U MecTo GU3UKH B (POPMHUPOBAHUH
COBPEMEHHOM HayYHOU KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH
U TEXHOJIOTHH, B MPAKTHUYECKON NESATENbHOCTH IIOJCH, IEJIOCTHOCTh U
€IMHCTBO (PM3MUYECKOM KapTUHBI MHUpA

11.2

Y4YuUTHIBATH I'paHuLbl MMPUMCHCHUA H3YUCHHBIX (1)I/ISI/I‘IGCKI/IX MOI[CJ'I@I‘/'IZ
TOYCYHBIN BHGKTpI/I‘IeCKI/Iﬁ 3apsan, sAC€pHas MOJCJIIb aTOMa, HYKIIOHHasA
MOJACJIb aTOMHOI'O dA[pa IIpUu pCIICHUN (I)I/ISI/I‘ICCKI/IX 3aJa4

11.3

PacnioznaBath ¢usnyeckue sBieHUs (MPOLECChl) U OOBACHATH MX Ha
OCHOBE 3aKOHOB DJIEKTPOJIMHAMUKH U KBAaHTOBOM (PU3UKU: dIEKTpUUECKas
MPOBOJIMMOCTD, TEIJIOBOE, CBETOBOE, XUMUUYECKOE, MATHUTHOE JECHCTBUSA
TOKa, B3aUMOJICHCTBHE MArHUTOB, OJIIEKTPOMATHUTHAS  WHJIYKIIHS,
JIEICTBUE MAarHUTHOTO TOJIs1 HA MPOBOJHUK C TOKOM M ABUKYLIUNCS 3aps/,
3IEKTPOMarHUTHbHIE KosieOaHus u BOJIHBI, psIMOJIMHEMHOE
pacmpocTpaHeHUE CBeTa, OTPaXEHHE, MpEeNIOMIICHUEe, HHTepQepeHIus,
TUpaKIKs U TONSIPU3aIUs CBETA, JUCTIEPCHS CBETa, POTOITEKTPUICCKHIA




addekt (poroaddexT), cBeTOBOE NaBIeHNE, BOSHUKHOBEHUE THHEHYATOTO
CIIEKTpa  aToMa  BOJOPOJA, €CTECTBEHHas W  MCKYCCTBEHHAs
PaiiOaKTUBHOCTb

11.4

OnuceBaTh HU3YUYCHHBIC CBOMCTBA BCIIICCTBA (3JI€KTpI/I‘-IeCKI/Ie, MAarHuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 MPOBOAUMOCTb pA3JIUYHBIX Cpel) H
JJIEKTPOMArHuTHBIE SIBJICHHUA (IPOIIECCHI), HCIONB3Ys (U3NYIECKHE
BEJIMYMHBL:  JJICKTPUYECKUH  3apsd, CWIa TOKa, JJIEKTPHUYECKOE
HAITPAKCHUEC, DJICKTPUUYCCKOC COIMPOTUBJICHUEC, PA3HOCTb INOTCHIHAJIOB,
OJIC, pabora TOKa, MHIYKIMS MArHUTHOTO TOJIA, cCuja AMIiepa, cuiia
HopeHua, HHAYKTUBHOCTb KAaTYIOKH, OHCPTHUA JJICKTPUUYCCKOTO H
MarHUTHOTO TIOJIEH, MEpPHOJ M YacToTa KojeOaHuN B KoJebaTeabHOM
KOHType, 3apsg W CWiIa TOKa B TIpoLecce TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KOJI€OaHUH, (OKYCHOE pacCTOSTHME U ONTHYEecKas
CuJia JIMH3BI; ITPU OIIMCAHHUU MNPABUIIBHO TPAKTOBATH (1)H3H‘ICCKPII>1 CMBICJI
HCIIOJIB3YEMBIX BCIWYHWH, HX o0Oo3HaueHus u CANMHUIBI, YKa3bIBaTb
(hopMyIbl, CBS3bIBAIOIIME JaHHYIO (U3MUYECKYIO BEIMYMHY C APYTUMU
BEIIMYMHaAMU

115

OnuceIBaThL HU3YUYCHHBIC KBAHTOBLIC ABJICHUSA W IPOLECCHI, HUCIOJb3YA
(i)I/ISI/I‘-IeCKI/Ie BCJIMYHHBI: CKOPOCTH OJCKTPOMArHWUTHBIX BOJIH, JIWHA
BOJIHBI W 4YacTOTa CBETa, DHEPrUs H UMIYJIbC (OTOHA, TEPHOM
MOJTypacIiajia, SHEPTUsl CBS3H aTOMHBIX sIIEp; IPU OTMMCAHUM MPABHILHO
TPaKTOBaTh  (PU3UYECKUH  CMBICI  HCHOJB3YyEeMBIX  BEIWYHH, UX
0003HAauCHHs M CMHUIIBI;, YKa3bIBaTh (YOPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(U3NYECKYI0 BEJIMYMHY C IPYTUMHU BEIWYHMHAMH, BBIYHCISATH 3HAYCHUE
(bU3UYECKON BETUIMHBI

11.6

Ananu3upoBath  (U3UYECKUE TPOIECCHl U SBJICHUS, HCIOIb3Ys
¢usznueckue  3aKOHbBI M NpPUHOMNBL:  3akoH  OMa,  3aKOHBI
MOCIIEZI0BATEIBHOTO U MapajlieIbHOTO COEIMHEHUS! TPOBOJAHUKOB, 3aKOH
Jbxoyns — JleHma, 3aKkoH 3JIEKTPOMAarHUTHOM HWHAYKUWH, 3aKOH
IPSIMOJIMHEHHOTO PacHpOCTPAaHEHUsS! CBETA, 3aKOHBI OTPAKEHUsS CBETA,
3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHUE DWHINTeHHA i hoTodddekra,
3aKOH COXpPAaHEHHUS DJHEPruM, 3aKOH COXPAaHEHHUs WMIIYJIbCa, 3aKOH
COXPAaHEHHUS DJIEKTPUUECKOTO 3apsia, 3aKOH COXPaHEHUS MacCOBOIO
yycna, MocTynatel bopa, 3akoH paJMOaKTUBHOTO pacmaja; MpU 3TOM
pa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BBIpKEHUE U YCTIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITL HAIllpaBJICHUEC BCKTOpPa HWHAYKIIHUU MArHvuTHOTO IIOJIA
IMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIBI HopeHua

11.8

CTpouTh M OMHCHIBATh M300paKEHUE, CO3AaBAEMOE IMIIOCKHM 3€pPKajoM,
TOHKOMW JTUH30U

11.9

BBITIONHATE SKCIIEPUMEHTHI TI0 UCCIEIOBAHUIO (DU3HUECKUX SIBICHHUA H
MPOLIECCOB C UCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEpPEHUH; MpH
aToM (opmynupoBaTh TpobiemMy (3amady) HW TUIOTE3Y Y4eOHOTO




9KCIIEPUMEHTA, cOOMPATh YCTAHOBKY U3 IPEII0KEHHOTO 000pyH0BaHuU,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

11.10

OcymecTBIATh IPSMbIE U KOCBEHHBIE H3MEpPEHHs (PU3HMUECKUX BEINYMH;
IIpU 3TOM BBIOMPATh ONTUMAIBHBIA COCOO M3MEPEHUS M HCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOIPEIIHOCTEN U3MEPEHUI

11.11

UccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEIWYMH C HCIOIB30BAHUEM
IPSIMBIX U3MEPEHUI; IPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (PHUKCHPOBATH
pe3ynbTaThl TMOJMYYCHHOW 3aBUCUMOCTH (DM3UYECKHX BEIUYUH B BHUJE
TaOJIUI] U TPaPUKOB, JIEIATh BEIBOJIBI 110 PE3YyIhTaTaM HUCCIICIOBAHUS

11.12

Colmronats paBuiia 0€30MaCHOTO TPYAa MPH MPOBEACHUH MCCIIETIOBAHUM
B paMKax y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIIENIOBATEILCKON U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHUEM U3MCPUTCIILHBIX YCTpOfICTB
1 1a00paTOPHOTO 000PYIOBAHUS

11.13

Pemats pacuéTHble 3a7auM ¢ SIBHO 3aJaHHOM (DU3MUECKON MOJENbIO,
MCIOJIb3YS (PU3UUECKHe 3aKOHBI U IPUHIIUITBI; Ha OCHOBE aHaJIn3a YCIIOBUS
3a/1a4M BbIOUpaTh (PU3MUECKYIO MOJIEIb, BBIACNATH (PU3NUECKHUE BETUUNHBI
u Qopmynbl, HEOOXOIUMBbIE Al €€ pelIeHHs], MPOBOJUTH PACUETHI U
OIICHUBATh PEAIbHOCTb MOJYY€HHOTO 3HaYeHUs (PU3NUECKON BETUUHUHBI

11.14

Pemate KaueCTBCHHBIC 3a/1a4u: BBICTpPAWBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IEMOUYKY PAaCCYXJECHUN C OMOpOd Ha H3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SABIICHUS

11.15

Wcnonb3oBarh mpu  pemieHUMH  y4eOHBIX  3aJad  COBPEMEHHBIE
HH(OpPMALIMOHHBIE TEXHOJIOTMM JJIi TOHWCKA, CTPYKTypUPOBaHMS,
WHTEpIpeTali M TpeACTaBiIeHUS Y4eOHON M HaydHO-TIOMYJISIPHOU
uH(GOpPMAaIIMK, TOJYYEHHON W3 pa3IMYHBIX HMCTOYHHKOB; KPUTHUUYECKH
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBACHATH IIPUHIUIIBI HeﬁCTBHH MalllKvH, HpI/I60pOB U TCXHHUYCCKHUX
YCTpOﬁCTB; pas3jimiatb YCIOBUA HUX 0€e30I1aCHOTO HCIIOJB30BaHUS B
HOBCCHHGBHOﬁ KHU3HU

11.17

[IpuBoauTE mTpHUMEpHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKHU, B OOBSICHEHHE MPOILIECCOB OKPYKAIOLIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B TIOBCEIHEBHOM KU3HH
UIsl  oOecriedeHHusl O€30MacHOCTH MpU OOpalleHuH C MpudopaMu |
TEXHUYECKUMU YCTPOICTBAMHU, IJIs1 COXPAHEHUS 3A0POBBS U COOMIOACHUS
HOPM 3KOJIOTHYECKOTO IMOBEACHUS B OKpYXKatollel cpene

11.19

PaGotate B Tpymme ¢ BBIIOJHEHHEM pPAa3IHYHBIX COLMATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIIOHATBHO PACIPENENITh 00sI3aHHOCTH
U TUIaHUPOBATH JICATENHHOCTh B HECTAHJAPTHBIX CHUTYAIUSIX, a/IeKBaTHO
OLIEHMBATh BKJAJ KaXJIOr0 M3 YYACTHUKOB TPYINIBI B pEIICHUE
paccmatpuBaeMoil mpooOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox mpoBepsiemoro

pasaejia 3JJEMEHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

11

®usuka — Hayka o mpupone. Haydnele Meronsl
MTO3HAHMS OKPYXKaIOIIEro MHpa. Pounb
JKCIIEPUMEHTA W TEOPUHM B IIPOLECCE ITO3HAHMS
IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MonenupoBanue bu3udecKkux  SIBJICHUH WU
npoueccoB. Hayunble runore3sl. ®uznueckue
3aKOHBI U Teopud. ['paHUIBI TPUMEHUMOCTU
¢uznyeckux 3akoHOB. [IpMHIMO COOTBETCTBUS.
Ponrp um wmecro ¢usuku B (opMupoBaHUU
COBPEMEHHOM HAydyHOM KapTHHBl MHpa, B
MPAKTHYECKOHN AESITEeTbHOCTH JIIoIeH

MEXAHUKA

#H#HPar###KUHEMATHUKA

211

Mexagnueckoe  nBmwkeHne. OTHOCUTEILHOCTH
MexaHnyeckoro nBrokeHusa. Cucrema oTcdéra.
Tpaekropus

2.1.2

[lepememnienue, cKopocTh (CpedHsisi CKOpPOCTb,
MT'HOBEHHasI CKOPOCTb) u yCKOpeHHue
MaTepuaIbHOW TOYKH, HX TMPOEKIUH Ha OCH
cuctembl koopauHaT. CrokeHue nepeMenieHui u
CIIOEHHE CKOpocTeit

2.1

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE
IpsIMOJIMHEIHOE JIBUKCHUE. I'paduku
3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHHS,
OyTH U TEPEeMELIEHUS MaTepUaIbHOM TOYKHU OT
BpEMEHU

214

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
MaJcHUs

2.15

Kpuponmneiinoe JIBHOKEHUE. PaBHOMepHOE
JBUKEHUE MATEPUAIBHOW TOYKU MO OKPYKHOCTH.
YrnoBas CKOPOCTbh, TUHENHAS CKOpOCTh. [lepron u
yacroTa. L{eHTpocTpeMuTeEnpHOE yCKOPEHUE

2.1.6

Texauueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUIKCHUC
CHapsA 0B, HCITHBIC U pCMCHHBIC IIEpCAavIn




2.1.7

[IpakTuueckue padoThl. V3MepeHHe MTHOBEHHOU
ckopoctu. HcciienoBanue COOTHOLIEHUST MEXKIY
MyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE POMEKYTKA BPEMEHHU
IIPU PABHOYCKOPEHHOM JIBIDKEHWH C HaYaJbHOM
CKOpPOCTBIO, PaBHOW HyJIO. V3yueHue IBUKEHHUS
mapuKa B BA3KOM )KUAKOCTU. M3yueHue NBUKEHUS
Tesa, OpPOIIEHHOTO TOPU30HTAIBHO

2.2

H#Par## JUHAMUKA

221

[Ipuanun ortHocutensHOCcTH ['anmmes. IlepBeiit
3akoH HproToHa. IHEepuuaibHbIe CUCTEMBI OTCUETA

222

Macca tena. Cuia. [TpuHIMI Cynepno3uiyuu cui

2.2.3

Bropoii 3akon HeroToHa 111 MaTepranbHON TOYKH
B uHepuuansHoil cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA A711 MaTepuaibHBIX TOUEK

224

3akoH BceMUpHOro TAroreHus. Cuina TSKECTH.
[lepBas kocmuueckast ckopocTs. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpennsa. Cyxoe TtpeHue. Cuna TpeHHs
CKOJIbXKEHUS M cujia TpeHus mokos. Koaddurment
Tpenust. Cuiia COMpPOTUBIICHUSI TPU IBUKEHHUH Tella
B KHJIKOCTHU WJIU Ta3e

2.2.7

[TocTymarenpHOE ¥ BpallaTeIBHOC —JIBMDKCHUE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoOMEHT cuabl OTHOCUTEIIBHO OCH BpAallCHUS.
[Ineuo cunbl. YcinoBus paBHOBECHS TBEPIOTO TeEJla
B NCO

2.2.9

Texandeckue YCTpOﬁCTBaI IO AIIMNITHUKH,
JABVKXCHUE NCKYCCTBECHHBIX CITYTHHUKOB

2.2.10

[IpakTnueckue paboTel. V3yueHuwe nABMKEHUS
Opycka 1Mo HaKJIOHHOM IJIOCKOCTH MO IEHCTBUEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCUMOCTH CHIT
VIPYTrOCTH, BO3HHUKAIOMINX B AeQopMUpyeMOn
NpY)XHHE U PE3UHOBOM 00pasiie, OT BETUYHHBI HX
nepopmarnuu. McenenoBanue ycinoBHii paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO0 OCh BPAILIEHUS

2.3

##HPar###3AKOHBI COXPAHEHU S B MEXAHUKE

231

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CUCTCMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHy.]'ILC CHUJIBI u
N3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenus nMmnyiasca B MCO. PeakTuBHOE
JBUKEHHE




2.3.3

PaGora cunel

2.34 MOIIHOCTb CUJIBI
235 Kunernyeckass sHepruss MaTepUaJIbHOW TOYKHU.
o TeopemMao KMHETHYECKOM SHEPTUH
[ToreHnnaneHas 3ueprus. [loTeHumanpHas SHEPrust
236 yIpyro nedopmMupoBaHHON IPY>KUHBI.
o [MoTeHmanbHast SHEPIUs Tena BOIM3H
MOBEPXHOCTU 3eMITH
[NoTeHnumanpHbIe U HENOTEHIMATIBHBIE CHITBL. CBSI3b
937 paboThl HEMOTEHIMATBHBIX CHJI C HM3MEHEHHEM
o MEXAHUYECKOW DHEPTUM CHCTEMbI TeJ. 3aKOH
COXpaHEHHS MEXaHUYECKOH dHEPTHH
2.3.8 VYupyrue v Heylpyrue CTOIKHOBEHHS
239 TexHudeckue yCTpPOMCTBA: JBMKEHUE PAKET,
o BOJIOMET, KOTIED, MTPYKUHHBIH MHCTOJIET
[Ipaktnueckne  pabotel.  M3yuenwme  cBs3u
5310 CKOPOCTEH  TeJl  TpH  HEYOpyroM  yjaape.

HccnenoBanue cBsizu pabOTHI CHITBI ¢ M3MEHEHHEM
MEXaHUYECKOM YHEPTUU Tesa

3 MOJIEKVJIAPHAS ®U3UKA U TEPMOAMHAMUKA
#it#Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU

OcHoBHbIE MOJIO’KEHUS MOJIEKYIISIPHO-

311 KUHETUYECKON Teopuu. BpoyHOBCKOE IBHKEHUE.
Hudbdyzus. Xapakrtep TIBKCHUST "
B3aMMO/ICHICTBUS YACTHI] BEILIECTBA
Mopnenu cTpoeHus ra3oB, KUIAKOCTEH M TBEPIBIX

3.1.2 TeJl U OOBICHEHME CBOMCTB BEIIECTBAa HAa OCHOBE
3THUX MOJEIIEN

313 Macca  mousekyn.  KommdecTtBo — BelecTBa.

31 [TocTosinHas ABorazipo
' 314 TemmoBoe paBHoBecue. Temmeparypa u €€

u3mepenue. lllkana temneparyp Lenbcus
Mopens uneansHoro rasa. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJIIPHO-KUHETHUECKONH TEOPUU HICATHHOTO
rasa
AOcomoTHas TemrmepaTypa Kak Mepa CpeaHei

3.1.6 KMHETUYECKOM SHEPruM TEIJIOBOIO JBUKEHUS
yactui ra3a. [llkana remnepatyp KensBuna

317 VYpasuenune Kianelipona — MeHneneeBa. 3akoH

JlanbToHa




3.1.8

["azoBbIe 3aKoHBI. 30mpoLiecchl B HCATBHOM ra3e
C TIOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA: U30TEPMA,
n30X0pa, n30oapa

3.1.9

TexHu4YecKre yCTpOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTnueckue padotel. M3mepenue  Macchl
BO3/lyXa B KJIacCHOM komHare. lccnenoBanue
3aBUCUMOCTU MCXKAY IapaMCTpaMud COCTOSAHUA

pa3pekeHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamuueckass  cucreMa.  BHyTpeHH:A
SHEPrusi TEPMOIMHAMUYECKON CUCTEMBI U CTIOCOOBI
€€ U3MEHEHUS

3.2.2

KonuuectBo TemnoTel M pabota. BHyTpeHHsd
SHEPrus OJHOATOMHOI'O UJEaIbHOIO rasa

3.2.3

Buant TeTJIoTepeIavn: TETJIOTIPOBOAHOCTb,
KOHBEKIIMSI, W3JIydeHHe. Termo€éMKOCTh Terna.
VnaenrHasg  TEeINIOEMKOCTHL  BemiecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.2.4

[IepBblii 3ak0oH TepMmoaMHaMuKU. [IprMeHeHue
IIEPBOT0 3aKOHA TEPMOJMHAMHUKH K U30IPOLIECCAM.
['padpuueckas maTEpIpeTanus paboThI ra3a

3.2.5

TemmoBsle  MammHbl.  [IpuHIUIIBL  ACHCTBUS
TeIJIOBbIX MamuH. [IpeoOpazoBaHus SHEpPruu B
TeIJIOBbIX MammuHax. KoaddumueHnT mnosie3Horo
neiicteust (manee — KIIJ[) termuoBoit MammHBL
Huxn Kapuo u ero KITJ]

3.2.6

Bropoii 3akoH TepmoauHamuku. HeoOGpatumocTb
IPOLECCOB B Mpupoje. TenaoBble JBUTATENH.
DKoJorudeckue npoOiaeMbl TEIIOIHEPTeTUKH

3.2.7

Texunueckue yCTpoiicTBa: JIBUraTellb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOJUIBHUK,
KOHJTUITHOHED

3.2.8

[Ipaktnueckue pabotel. M3MepeHue yraenbHOU
TEILUIOEMKOCTH

3.3

##Par### AT PEI'ATHBIE COCTOSHN A BEIHLIECBA. ®A30BbIE

INEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHjeHcauus. Vcnapenue u
KUTNIEHHe. YenbHas TeIuloTa MapooOpazoBaHMAL.
3aBUCUMOCTb TEMIIEPATYPHI KUIIEHUS OT JaBJICHHS

3.3.2

AOcomoTHasT M OTHOCUTENIbHAs  BJIAXKHOCTh
BOo3ayxa. HacelmeHHbI nap




3.3.3

Teépnoe temo. Kpucrammmdeckue u amopgHbIe
Tena. AHU30TPOIHS CBOMCTB KpUCTaLIOB. XKuikue
Kpuctauibl. COBpeMEHHbIE MaTEepHAIIbI

3.34

[lnaBnenue u kpuctayms3auus. Y IejibHas TEIIOTa
wiassenus. Cyonumanus

3.35

YpaBHEHHE TEIIIOBOTO OanaHca

3.3.6

Texanueckue YCTPOMCTBA: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOT MU ITOJTyYEHUS
COBPEMEHHBIX MaTepuajoB, B TOM 4HCIIE
HaHOMAaTEpHAJIOB, U HAHOTEXHOJIOTUN

3.3.7

[IpakTnueckue paboThl. M3MepeHHE BIAXKHOCTU
BO31yXa

OJIEKTPOAMMHAMUKA

4.1

##HHPar#H#IJIEKTPOCTATUKA

411

DnekTpu3anusa Tel. OIeKTpudeckuil 3apsa. J[Ba
BHU/1a DJIEKTPUYECKUX 3apsiIOB

41.2

[IpoBOHUKH, TUIIEKTPUKHU U TIOJYIIPOBOJHUKH

413

3aKOH COXpaHEHHsI HJIEKTPUIECKOTO 3apsiia

4.1.4

B3aumopeiictue 3apsanoB. 3akoH Kymona

4.1.5

DIIEKTPUYECKOE noJie. Hanpsok€aHocTh
aneKkTpuyeckoro mois. [IpuHuMm cyneprno3unum.
JInHuyM HanpsKEHHOCTH JEKTPUUECKOTO TOJIS

4.1.6

Pabora CHII AIEKTPOCTATUYECKOTO MOJISL.
IMTorennuain. PasHocTh IOTEHIINAIOB

4.1.7

HpOBO,Z[HI/IKI/I n  JUDJICKTPUKK B IMOCTOSHHOM
OJICKTPUYECCKOM I1oJIe. I[I/IBJ'ICKTpI/I‘ICCKaH
IIPOHUIIACMOCThb

4.1.8

DnekTpoéMKocTh. KoHneHcaTop. DIeKTpOEMKOCTh
IJIOCKOTO KOHJIEHCATOpa. DHEPrusi 3apsyKeHHOTO
KOHJIEHCAaTOPa

4.1.9

Texnuyeckue yCTpOICTBa: IEKTPOCKOIL,
JNEKTPOMETP,  DJIEKTPOCTaTHYECKas  3alluTa,
3a3eMJICHHE  3JIEKTPONpHOOpPOB,  KOHIEHCATOD,
KCEpPOKC, CTPYHHBIN IIPUHTED

4.1.10

[IpakTnueckue paboTHI. H3mepenne
INEKTPOEMKOCTH KOHJEHCATOpa

4.2

###Par###TIIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

421

YciaoBusa CYILLIECTBOBAHUS HOCTOSSHHOTO
aieKTpuueckoro Ttoka. Mcrounuku toka. Cuna
Toka. IlocTOAHHBIN TOK




4.2.2

Hanpspokenue. 3akon OMma ass ydacTka Lienu

4.2.3

DJIEKTPUYECKOE  CONPOTHBIICHHE. Y JIeNIbHOE
COIIPOTHBJICHUE BEIIECTBA

4.2.4

HOCHGI[OB&TGJIBHOG, nmapajjieJIbHOC, CMCIIAHHOC
COCANHCHUC ITPOBOAHUKOB

4.2.5

PabGora snexrpudeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBmwxkymas cuna (mamee — OJC) wm
BHYTPEHHEE CONPOTHBIICHUE HWCTOYHUKA TOKA.
3akoH Oma  gnd  mojaHOM  (3aMKHYTOM)
3JeKTpUYeCcKOU nenu. KopoTkoe 3ambikaHne

4.2.8

DOneKTpOHHAas MPOBOAMMOCThH TBEPIBIX METAJUIOB.
3aBUCHUMOCTb  CONPOTHBJIEHHUS  METAIJIOB  OT
TeMrieparypbl. CBEpXIpOBOIUMOCTh

4.2.9

OneKkTpuyeckuii TOK B Bakyyme. (CBoKcTBa
3JIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBoaauku. CoOcTBeHHass W TMPUMECHas
MIPOBOJIMMOCTh TOTYIPOBOAHUKOB. CBOMCTBa P-N
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

DIIEKTPUUYECKHI TOK B AIEKTPOIUTAX.
DJIEKTPOJIUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DJIEeKTpUYECKUI TOK B razax. CaMoCTOSITETbHBINA U
HECAMOCTOSITENIbHBIA pa3psan. Pa3nuuHbie THUITBI
CaMOCTOSITENIBHOTO pa3psaaa. Monnus. [Tnazma

4.2.13

TexHuyeckue ycTpoiicTBa: aMmnepmerp, BOJILTMETD,
peocrar, UCTOYHUKU TOKa,
3JIEKTpOHArpeBaTeIbHbIE puoOoPHI,
JNEKTPOOCBETUTEIbHBIE  MPUOOPBI, TEPMOMETP
COTIPOTHBIICHUS, BAKYYMHBIN THOJ, TEPMHUCTOPHI U
(boTOpe3UCTOphl,  MOTYIMPOBOJHUKOBBIA  JTHO,
rajbBaHHKa

4.2.14

[Ipaktuyeckue pabotbl. M3ydeHue cmemaHHOTrO
COEJIMHEHUS PE3UCTOPOB.

WN3smepenne OJIC wucTOYHMKAa TOKa M €rO
BHYTpPEHHEro  compoTtuBieHus.  Habmoxenue
JJIEKTPOJIN3A

11 KVIACC




Koxa
pasjaena

4

Koanposepsiemoro
3JIeMEHTAa

HpOBepﬂeMble IJIEMEHTLI COACPKAHUSA

OJIEKTPOAMMTHAMUKA

4.3

MATI'HUTHOE II0OJIE. OJIEKTPOMAT'HUTHA A MHAYKIWA

43.1

IlocTossHHBIE MAarHuThbL. B3aumoaeiictsue
HOCTOSIHHBIX MAarHUTOB

4.3.2

MarnuTHoe nosie. Bekrop MarHUTHOM MHYKIUH.
[IpyHnmn cynepno3uuuu. JIMHMM MAarHUTHOMN
WHAYKIAH. Kaptuna  nunwmit MAarHuuTHOHI
WHYKIUY TIOJIS IOCTOSTHHBIX MarHuTOB

4.3.3

MaruauTHO€E 1oJie MpOBOJAHMKA ¢ TOKOM. KapTrHa
JIMHUI TOJIST JUIMHHOTO TPSMOTO MPOBOJIHUKA U
3aMKHYTOTO KOJIbLIEBOTO MPOBOIHUKA, KATYIIKH C
tokoM. OmbiT  Opcrena.  B3aumopeiicTBue
MIPOBOJHUKOB C TOKOM

4.3.4

Cuna Amrnepa, €€ MOIy/b U HapaBJIEHUE

4.35

Cuna JlopeHnua, €€ MOIylb W HalpaBJCHUE.
JIBr>kKeHUe 3apsKEHHOM YacTHUIBI B OJHOPOIHOM
MarHuTHoM noJjie. Pabota cunet Jlopenia

4.3.6

SIBrIeHUE ANEKTPOMArHUTHOW MHAYKITUU

4.3.7

IToTok BeKTOpa MAarHUTHOW MHIYKIIUH

4.3.8

OJIC wuHaykuuu. 3aKOH AJIEKTPOMarHUTHOMN
uHaykunu Papanes

4.3.9

Buxpeoe snekrpudeckoe nosie. I1C unaykuuu
B MPOBOJIHUKE, JBIXKYIIEMCS MOCTYHaTeIbHO B
OJIHOPOJHOM MarHUTHOM I0JIe

4.3.10

[IpaBuiio Jlenna

43.11

NunyktuBHOCTH. SIBIIeHME camouHaykuuu. 3J1C
CaMOMH/TyKIINH

4.3.12

9Hepr1/151 MAaravMTHOTI'O ITOJIA KaTYHIKHU € TOKOM

4.3.13

:‘)HGKTpOMaFHI/ITHOC I10JI€

4.3.14

Texuuueckue YCTpOﬁCTBaZ IIOCTOSAHHBIC
MAarHuTbl, 3JICKTPOMAIHUTBI, 3JICKTPOJABUI'ATCIIb,
YCKOPUTEIIN DJICMCHTAPHBIX qaCTull,
WHAYKIIUOHHAA I1€Yb

4.3.15

[Ipaktuyeckue pabotel. M3ydeHne MarHUTHOTO
10JIs KaTylIKu ¢ TokoM. MccienoBanue neicTeus
IIOCTOSIHHOTO MAarHura Ha paMKy C TOKOM.
HccnenoBanue  ABIIEHUS  DJIEKTPOMAarHUTHOM

WHAYKIAN

KOJIEBAHUMA 1 BOJIHBI




5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenpHas CUCTeMA. CBobOoHbBIC
KoJeOaHusl. I"apmonnueckue KoJieOaHusl.
[Tepuon, yactora, ammmuTyaa u gasza KoJieOaHmi

5.1.2

[IpyxuHHBIN MAasITHUK. MaremaTnyeckuii
MasTHUK

5.1.3

YpaBHeHue TapMOHUYECKNX KoJIeOaHMil.
Kunematnueckoen auHAMHUYECKOE OIMCAHUE
KOJIeOATEeIbHOTO JIBIXKECHUS

5.1.4

IIpeBpamienne »>Heprud NpPH TAPMOHUYECKHX
koneOaHusx. CBsA3b aMIUIMTYIBl KoOJI€OaHMI
MCXOJIHOW BEJTMYMHBI C aMIUTUTYIaMH KOJIeOaHU
€€ CKOPOCTH M YCKOPEHUS

5.1.5

KonebarenbHblit KOHTYD. CBoOo1HBIE
QJIEKTPOMArHUTHBIE KOJICOaHUS B WACATHHOM
KOJIOaTEeThHOM KOHTYpe. AHAJIOTHS MEeXIy
MEXaHHYECKIMH " AIIEKTPOMArHU THBIMH
konebanusmu. ®opmyna TomcoHa

5.1.6

3akoH COXpaHCHUA OHEPTUHU B HACAIIBHOM
KOJIeOaTeIbHOM KOHTYPE

5.1.7

BeiHyXeHHbBIE ~ MEXaHUYECKHe  KOoJieOaHMs.
Pe3onanc. Pe3onancHas kpuBas. BeiHyXaeHHBIE
3IEKTPOMArHUTHbIE KOJIEOAHHUS.

5.1.8

[TepemenHbII TOK. CunyconanbHbIN
MEPEMEHHBIN TOK.

5.1.9

MOH_[HOCTB IIEPEMECHHOI'0 TOKaA. AMHJII/ITy,HHOC u
HCﬁCTByIOIHee 3HA4YCHUEC CHIJIbI TOKa u
HaIIPsSXKCHUA

5.1.10

Tpancpopmarop. IIpousBoactBo, mnepenavya u
notpelieHue JIEKTPUUYECKON SHEPIHUH.
OKOJIOTUYECKME PHUCKM IIPU  IPOU3BOJICTBE
3IEKTPUUECKOMN SHEPTHH. KynbTypa
UCIIOJIb30BAHUS JIEKTPOIHEPTUU B
IIOBCEIHEBHOM KU3HU

5.1.11

Texuuueckue YCTPOMCTBA: celicmorpadg,
JJIEKTPUYECKUI 3BOHOK, JINHUM DJIEKTPOIIEpeIay

5.1.12

[IpakTrueckue paboTHI. Hccnenosanune
3aBHCHMOCTHU IepuoJia MaJbIX KojeOaHUl rpy3a
Ha HUTU OT JUIMHBI HUTU W MaccChl TIpy3a.
HccnenoBanue INEepeMEHHOIO TOKAa B LIENIH W3
IIOCJIEIOBATEIIBHO COEAUHEHHBIX KOHACHCATOPA,
KaTYIIKU U PE3UCTOPA




5.2

MEXAHUYECKUE U 5JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuyeckue BOJIHBI, YCIIOBUS
pacIpoOCTpaHEHHUsL. ITepuon. Ckopoctb
pacrpocTpanenus U JuyinHa BoJHbL. [lonepeunsie
Y TIPOJIOJIbHBIEC BOJTHBI

5.2.2

#H#HPar###  Varepdepenunss u - audpaxius
MEXaHUYECKUX BOJH

5.2.3

3Byk. CkopocTh 3Byka. ['poMkocTh 3ByKa.
Bricora Tona. TemOp 3Byka

524

DNIeKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3ITy4EHUS
AIEKTPOMATrHUTHBIX BOJIH. Bzanmnuas
opueHTansi BektopoB E, B w v B
AJIEKTPOMArHUTHON BOJTHE B BaKyyMe

5.25

CBoOICTBA AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE,
MpeIoMIIEHHUE, MOJIsIpU3aIus, mudpaknus,
uHTepdepenimsa. CKOpPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIkama 37I€KTPOMarHUTHBIX BOJIH. [IprMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIUIIBI ~ paguoOCBS3M W TEJICBUACHUS.
Pannonokarus. D1€eKTpOMarHuTHOE 3arpsi3HEHUE
OKpYKalolleu cpeibl

5.2.8

Texnuueckue YCTPOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YIbTPAa3BYKOBas JIMarHOCTHKA B
TEXHUKE W MEAWIIMHE, paaap, paauoNnpuEéMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBY-meun

5.3

HH#HPar###OIITUKA

5.3.1

[IpssMonMHEtHOE pacHpoCcTpaHEHUE CBETa B
oxHOpoIHOM cpene. JIyd cBeta

5.3.2

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHHUS CBETA.
[TocTpoenue n3o0pakeHui B IIIOCKOM 3epKaje

5.3.3

HpeHOMHeHI/Ie cBeTa. 3aKOHEBI IIPpCIIOMIICHHA
cBeTa. AOCOIIOTHEIN ITOKA3aTellb IIPpCIIOMJICHHA

5.3.4

[Tonnoe BHyTpeHHee oTpaxxeHue. [IpenenbHbIit
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

5.3.5

Hucnepcusi cBeta. CHOXHBIM cocTaB 0enoro
ceera. [[Ber

5.3.6

Cobuparonue 1 pacceuBarolue JUH3bl. TOHKas
nuH3a. DOKyCcHOE pacCTOsTHUE U ONITUYECKAast CUjla
TOHKOW JuH3BL [locTpoeHne wu300pakeHuil B
COOMpAIOIIMX M  pPAacCeMBAIOUIMX  JIMH3AX.




DopMyIia TOHKOH JIMH3BL. Y BEIUYCHUE, JaBAEMOE
JIMH30U

5.3.7

IIpenensl  IPUMEHMMOCTH  T'€OMETPUYECKOM
OITUKH

5.3.8

WnTepdepenius CBETa. KorepenThsie
UCTOYHUKHU. Y CIIOBUSI HAOIIOJCHUS MAaKCUMYMOB
U MHUHUMYMOB B MHTEP(EpPEHIIMOHHON KapTHUHE
OT JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOUHUKOB

5.3.9

Hudpakmus ceera. JudpakumoHHas pemeTka.
VYcnoBue HAOMIONEHHUS TJIaBHBIX MaKCHMYMOB
Ipy TaJCHUU MOHOXPOMAaTHYECKOTO CBeTa Ha
TU(GPAKIMOHHYIO PEHIETKY

5.3.10

[Tonspu3zanus cera

5.3.11

TexHuueckue  yCTpOWCTBA:  OYKH,  JIyIa,
(doroanmnapar, MIPOEKIIMOHHBIN ammapar,
MHKDPOCKOII, TEJECKON, BOJOKOHHAs OITHKA,
TUpaKIMOHHAs PeIETKa, TOISIPOU

5.3.12

[IpakTnueckue padotsl. 3MepeHue mokazarens
PETOMIICHUS. Uccnenosanue CBOICTB
N300paKeHUI B JINH3AX. HaOmronenune
JMCTIEPCUU CBETA

DJIEMEHTBI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

6.1

['panunbt MPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKHU. [TocTynaTs TEOPUH
OTHOCHUTEJILHOCTH: WHBAPUAHTHOCTH  MOJYJIS
CKOPOCTH  CBeTa B  BaKyyMmMe, [PUHIIMII
OTHOCHTEIBHOCTH DHUHINTEHHA

6.2

OTHOCUTENHLHOCTD OJHOBPEMCHHOCTH.
3aMCI[J'IeHI/Ie BPEMCHHU U COKpalll€CHUC NJIWHBL

6.3

DHeprus ¥ UMIYJIbC CBOOOHOM YaCTHIIBI

6.4

CBsi3b  Maccel C DJHEPrUe U  UMIIYJIBCOM
CBOOOJTHOM YaCTHIIbI. DHEPTHUs TTOKOS CBOOOTHOM
YACTULBI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

7.11

®oronbl. Dopmyna Ilnanka cBsI3M dHEpruu
¢oTOHA € ero 4yacToTod. DHEpPrus WU HUMIYIbC
dotona

7.1.2

OTkpeiTHE U ucchenoBaHue  (GoTodpdexTa.
OmnsiTel A.T'. CroneroBa. 3akoHb! poTod(hpexTa




7.1.3

VYpaBuenue DifHmTeiiHa 18 QoToddpdexTa.
«Kpacnas rpanuna» gortospdexra

7.1.4

Hasnenue cera. OnbiTel [1L.H. Jlebenena

7.1.5

XUMHYECKOE JIEMCTBUE CBETA

7.1.6

Texauueckue yCTpOKCTBA: ($OTO3IEMEHT,
doToaTuuK, CoTHEUHAsT OaTapesi, CBETOIHO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mogenb atoma Tomcona. OmnbiTel Pezepdopna
10 UCCIICIOBAaHHUIO CTPOSHHS aTOMA.
ILnanerapnast MoJiebp aToMa

7.2.2

[Toctynmatel bopa. M3myuenume u mnorzionieHue
(OTOHOB NpHU MEpexojie aTomMa C OJHOTO YPOBHS
SHepruu Ha Jpyroil. Buzasl cnektpoB. Cnekrp
YPOBHEW 3HEPTrUH aTOMa BOAOpOJa

7.2.3

BonnHoBeIe cBoiicTBa yactuil. Bosubr ne bpoiis.
KopnyckynsipHO-BOIHOBOM JTyaiu3M.
Judpakums 31eKTpOHOB HA KpUCTaIax

7.2.4

CnoHTaHHOE n BBIHYXXACHHOC HU3JTyUCHHUC.
YCeTpoicTBO M MPUHIUTT paOOTHI Jiazepa

7.2.5

TexHuueckue  yCTpOWCTBA: CIIEKTPATbHBIN
aHanu3  (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIM
KOMIIBIOTED

7.2.6

[IpakTuueckue paboTHI. Hab6mronenue
JIMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Meto bl HaOIIOAEHUSA u pEruCTpaIiu
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTKphITHE PaIOaKTUBHOCTH. OmnbITEI
Pesepbopna mo  ompeneneHuro cocTaBa
pannoakTuBHOrO u3nmydeHus. CpoiicTBa anbpa-,
Oera-, ramMmma-Hu3JIy4eHusl. Bausuue
PaAMOAKTUBHOCTH Ha )KUBBIC OPraHU3MBbI

7.3.3

OTtkpbiTHEe TPOTOHA W HeWTpoHa. HykinonHas
mozens sanpa leiizenOepra — MBanenko. 3apsin
anpa. MaccoBoe uucio sapa. M30Tormnsl

7.3.4

Anba-pacnaa. DIEKTPOHHBIA W MO3UTPOHHBIH
Oera-pacmnaf. IN'amma-usnyuenue. 3aKoH
PaTMOaKTUBHOTO pacrnaja

7.3.5

DHeprus CBsA3U HYKJIOHOB B siJipe. SIIepHbIC CUITBI.
JedexT maccrl siapa

7.3.6

HI[CpHBIC pCaKkIuu. I[eJ'IeHI/Ie N CUHTC3 SAJCP




7.3.7

Snepubii  peakrop. TepMosiaepHbId CHUHTES.
[TpoGiemMbl ¥ IEPCTIEKTUBHI SACPHON SHEPTETUKH.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHON IHEPTETUKU

7.3.8

OnemeHTapHble YacTUlbl. OTKPBITHE MTO3UTPOHA.
@yH/IaMEHTAIIbHBIE B3aUMOICHCTBUSA

7.3.9

TexHu4eckue yCTpOWCTBA: JO3UMETp, Kamepa
Busnbcona, siepHblil peaktop, aToMHas bom0a

7.3.10

[IpakTnueckue pabotbl. MccnenoBaHue TpEKOB
gacTull (1o TOTOBBIM GoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3an0r0 Heba. Co3Be3ausi, SpKue 3BE3bI,
IIJIaHETHhI, UX BUIUMOC IBUKCHHUC

8.2

Conneunas cuctema. [lmaHeTbl 3eMHOM Tpynbl.
[1aHeThI-TUranThl U UX CIYTHUKH, KapJIMKOBBIE
mwiadeTbl. Manble Tesra CoOJTHEUHOU CUCTEMEI

8.3

Comurne, ¢otochepa u armocdepa. ConHeunast
AKTUBHOCTH

8.4

Hcrounuk sueprun CosiHIA U 3BE3N

8.5

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHUKH: Macca,
CBETUMOCTb,  paauyc,  TeMIleparypa,  HX
B3aUMOCBs3b. J{uarpaMma «CHneKTpaJIbHBIN Kiacc
— CBETUMOCTD)). 3BE3 LI IJIaBHOU
MOCIIEZIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTb) TUISt 3BE3] TJIaBHOM
MOCIIEZI0BATEILHOCTH

8.6

H###Par###Buyrpennee CTPOCHHE 3BE3 L.
CoBpeMeHHbIE IpeICTaBJICHUS 0
NPOMCXOXKACHUU U 3Borormu CoyHIA U 3BE3.
DTarnbl )KU3HU 3BE3]

8.7

Mneunslii [1yts — Hama ["anaktuka. CniupanbHas
cTpykTypa I'anmaktuku, pacnpeneseHue 3BE3,
ra3a u npuid. ITonoxxenue u nBmxenne ComnHua B
TI'amakTuke. [lnockas u chepuyeckas
nozacucremsl ['anakTuku

8.8

Tunel ramaktuk. PaguoramakTukd M KBas3aphbl.
YEpHble ObIpEI B sApax rajJakTUK

8.9

Bcenennas. Pacmmpenne BceeneHHoil. 3akoH
Xabbna. Pazberanme ramakTuk. Bospact u
paguyc Bcenennoil, teopuss bombmoro B3pbiBa.
Mopgens «ropsueir Bcenennoi». PemmkroBoe

H3JTYUCHUC




8.10

Macmrradbuas
MeraranakTuka.
aCTPOHOMUH

CTpYKTYypa
Hepeménnsie

Bcenennoii.
poOIeMbI




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIETO OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHON NMPOrpaMMBbl CPeIHEro
0011ero o0pa3oBaHus

1

CpopMHpPOBAHHOCT, YMEHHUM pacCliO3HABaTh (DU3MYECKHUE SIBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

Brnanenue ocHoBomoJsiaraomuMu  QU3MUECKUMH  TIOHSATHUSAMH U

BEJIMYMHAMH, XapaKTEPU3yIOLIUMHU (PU3NUECKUE TPOLECCHI

ChopMHpPOBAaHHOCTP YMEHHMM TPUMEHSATHh 3aKOHBI KJIACCHUECKOU
MEXaHHUKH,  MOJEKYISIpHOH  (U3MKH U  TEepPMOJUHAMHKH,
ANIEKTPOAMHAMUKH, KBAHTOBOM (M3MKH Ui aHalu3a U OObSICHEHUS
SBJIEHUN MUKpPOMHpA, MAaKpOMHUpA U MErammpa, pa3jinyarb YCIOBHS
(rpaHuIpl, 006JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOmMii xapakTep QyHIaMEHTAJIbHBIX 3aKOHOB U OTPAHUYEHHOCTh
UCIOJb30BAHUS YaCTHBIX 3aKOHOB; AaHAIM3MPOBATH (PU3NYECKUE
MIPOLIECCHI,  HMCIOJIb3Ysl OCHOBHBIE  IIOJIOKEHUS, 3aKOHBI U

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh YMEHHS pa3ivyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEJl U MPOIIECCOB (SIBIICHUIN )

ChopmupoBaHHOCTh yMEHHMsI peliaThb pacdy€THbIE 3aJayd C SIBHO
3aJJaHHOM M HESIBHO 3aJJaHHON (PU3UYECKON MOJIENIbI0: HA OCHOBAHUU
aHaJlM3a YCIIOBUSA BbIOMpaTh (GU3NYECKUE MOJENH, OTBEYAIOLIUE
TpeOoBaHUAM 3aJauu, MPUMEHSITh dbopmyIbL, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYJNaThl  (U3UUECKUX TEOpUH  MpHU
UCIIOJIb30BAHUU  MAaTeMaTHYEeCKHX METOJOB  peUIeHUs  3ajad,
OPOBOAWTH  pacy€Thl Ha OCHOBAaHHM UMEIOMIMXCS  JIAHHBIX,
aHAJIM3UPOBAThH PE3yJbTAThl U KOPPEKTUPOBATH METOMAbI PEIICHUS C

y‘IéTOM TOJIYYCHHBIX PE3YJIbTATOB

Pemate xauecTBeHHbIE 337a4M, TpeOyrOIMe MPUMEHEHHs 3HaHUM U3
pa3HBIX Pa3JIeNIOB LIKOJBHOTO Kypca (PU3MKH, a TaKKe MHTEerpaluu
3HAHMM U3 JpYruX MpeAMETOB E€CTECTBEHHOHAyYHOIO LHKIIA!
BBICTPAaNBaTh JIOTUYECKYIO LIETMIOYKY PACCYKJIEHUH C ONOpOH Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IG SABJICHUA




Bnanenne ~ OCHOBHBIMM ~ METOAAMH  HAy4HOTO  IIO3HAHMA,
UCIONb3yeMbIMU B (DU3UKE: IPOBOAUTH NpPSAMBIE M KOCBEHHBIC
U3MepeHus: (PU3NYECKUX BEJIWYHMH, BBIOMpPAs ONTUMAIBHBIA CHOCOO
U3MEPEHUS U MCIIOJIB3Ysl M3BECTHBIE METOIbI OI[CHKH MOTPEIIHOCTEH
U3MEPEHUH, TMPOBOJNTH HCCIECIOBAHNE 3aBHCUMOCTEH (hru3ndecKux
BEIMYMH C HCIOJB30BAHUEM TMPSAMBIX HM3MEPEHUH, OOBIACHATH
MOJTy4EeHHBIC PE3YyIbTAThI, UCHIOIB3YS (PU3NIECKUE TEOPUH, 3aKOHBI U
HIOHSTHS, U I€NaTh BBIBOJBI; COOJIOAATH MTpaBmIa 0€30MacHOTO TPy/a
MIPH IPOBEICHUH MCCIIIOBAaHHUIA B paMKaX y4eOHOTO SKCIIEPUMEHTA U
y4eOHO-UCCIEI0BAaTENbCKON  IESTENBHOCTH C  HMCHOJIb30BAaHHEM
OUQPOBBIX ~ M3MEPUTENBHBIX ~ YCTPOWCTB W J1aDOPaTOPHOTO

000pyn0oBaHUs

CpopMHpPOBAaHHOCT, YMEHUW  aHaIU3UpPOBATH U  OIEHUBATH
MOCEACTBUSL  OBITOBOM ¥ TPOW3BOJICTBEHHOW  JIEATEIHLHOCTH
YeJIOBEKa, CBSA3aHHOW ¢ (PU3WYECKUMH TIpOIECCaMH, C TIO3HITHI
9KOJIOTUYECKOW O€30TacHOCTH; TMPEACTABICHUNH O paIMOHATILHOM
MPUPOJIOTIONIL30BAHUU, a TakkKe pa3yMHOM  HCIOJIb30BAaHUU
JOCTMKEHU HAyKd W TEXHOJIOTMWA JUIsl JAJIbHEHIIEro pa3BUTHUS

4eJI0BEYECKOr0 00IIecTBa

OBnageHue pa3IUYHBIMU criocobamMu  paboTel ¢  HWHpOpManUeH
(GU3NYECKOTO  CONCpKAHUS C  HCIOJB30BAaHHEM COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTUH; pPa3BUTHE YMEHUH KPUTHUYECKOTO

aHaJIn3a U OLCHKU JOCTOBCPHOCTHU l'IOJ'Iy‘I&CMOfI I/IH(l)OpMaI_II/II/I

10

ChopmMupoBaHHOCTh  YMEHHIl MPUMEHSITh OCHOBOIIOJAraloLIUue
ACTPOHOMMYECKHE TOHSTHS, TEOPUU M 3aKOHBI JUId aHaiau3a |
00BsicHEeHUS (PM3UYECKUX MPOILIECCOB, MPOUCXOAAIIUX Ha 3BE3NAX, B
3BE3MHBIX CHUCTEMaX, B MEKTalIaKTHUECKON cpene; JBHXKEHUs

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beenennoi




IEPEYEHD 3JIEMEHTOB COAEPXXAHUS, IPOBEPSAEMBIX HA EI'D 110 ®PU3UKE

Kop
pa3ziena/rem
bl

1

Kopn
3JIeMeH
Ta

HpOBepﬁeMLIﬁ IJEMEHT COACPKAHUL

MEXAHUKA

1.1

KMMHEMATUKA

111

Mexaunueckoe aBmxkeHHe. OTHOCUTEIBHOCTE MEXAHHUYECKOTO IBUKCHUS.
Cucrema orcuéra

112

MarepuaibHas TOUKA.

7 TPackKTO

E€ pamryc-BeKTop:
Flt)=(xlr) vr ) z(z)),

TpaeKTopIIA,

IepeMETTCHIIE!

Ar=7(ty)—1(t)) =1, -1, = X
= (Av. Ay, Az),

Iy TE.
CrokeHHe IlepeMeleHHiT:

Ay =0 + 1,

1.1.3

CKopocTh MaTepHaIbHON TOYKH:

AF
At

5: =j_:rr={l)::‘u1"u:]‘

Ar—i

Ax ,
v =— =X,. @aHaJoTI4HO v, =Yy,, U.=Z/
At :

CroxeHIe CKopocTell: o, =0, + 0, -

Brruncnenve nepeMenienys 1 MyTd MaTepruagbHOM TOUKH IpU
MPSMOIMHEIHOM JIBUYKEHUH BIOJIb OCH X 110 Tpad MKy 3aBUCHMOCTH V(1)

1.1.4

- _ AD _,
YCI{ﬂpE!HIIE MaTepHAaJIBEHOI TOYKIL a = ﬂ_\_‘ =u. = [Hx PLON
I larso '

a. =

Auvu . .
,=—| =(v,),". aganmor4HO a, =(v, )", a.=(v.)".
Ay ' o

=iy




Kon Kon
pa3nena/TeM 3JjieMeH
18 Ta

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

115

PaBHOMepHOG HpHMOHHHeﬁHOC JBUXKCHHUC!
x(t) = x¢ + vyt

Ve (t) — vo, = const

116

PaBHOYyCKOpEHHOE NPSMOIMHENHOE JBUKEHUE!

a.t
x(t)=x,+u,t +—

e

v(t)=v, +at

a, = const

UJJI - Lﬁzx = 2”1' ["‘"-2 _"“'-1]

L =
HPII JOBIDKEHIII B OTHOM HAIIPABICHIHI IIVIE & = i

k2

1.1.7

CBoboHOE MajieHne. Y CKOpeHUe CBOOOIHOTO MaJICHHSI.

Vi U
I
Yo o
0 Xo "ﬁ',r

JBmxenne Tena, OpOIIeHHOr o MO YIIIOM 0 K TOPH30HTY:

[.‘k‘(?} =x, +U, f=x+U,cosa-f

-
-

gt .
v(i)=v,+u, f+ 1T =1, +U,sina- r— 2

v (t)=uv, =uv,cosa

v.(t)=v,, +g1=v,5mna— gt

=0

[
oX
g =—g=const




Kon Kon
pa3jiena/reM 3jieMeH IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
bl Ta
KpuBonuneiinoe nsuxenue. /[BukeHne MaTepuaibHON TOUKH MO OKPYKHOCTH.
YrnoBas u TUHEWHas CKOpOCTh TOUKHU:
v = wR
[Ipu pPaBHOMEPHOM JIBUKECHUH TOYKH mno OKPY>KHOCTH
118 2r
W =-—=2mv
T
LenTpocTpemMutenbHOe YCKOpPEHHE TOYKH:
2
v 2
Aye = ? = w°R
. [TonHOE ycKOpeHHe MaTepraibHON TOUKU
1.1.9 | Teépmoe Temo. [TocTynaTenbHOE U BpalaTeIbHOE IBUKECHUE TBEPAOrO TEIa
1.2 JMUHAMUKA
121 Wuepuunanbuele cucteMsl orcuéra. Ilepsaiii 3akoH HeroTona. ITpuHiun otHocu-
o tenbHOCTH [ anunes
Macca Tena. ITnorHOCTB BeEIlECTBA:
m
122 p ==
|4
Cuna. [MpuaImn CYTNepro3UIuU CHUIT:
- —_— —_—
1.2.3 FpaBHOHeﬁCTB = Fl + F2+ ..
Bropoit  3akon  Hewortona: gns marepuansHoi  Touku B MICO
-5 .
Fl = mal
3 . 5
1.2.4 AP = FAt
npu
>
F = const
Fi Fy;
1.25 o .
Tperuit 3aKOH Hsrotona JUISL MATE€pUATIbHBIX TOYEK:
—_—
Fip = =F5n
3aKOH BCEMHUPHOI'O TSATOTEHUS: CUJIBI IPUTSHKEHUS MEX]Ty TOUYEUHBIMH MaccaMu
paBHBI
mym,;
F=6—7
1.2.6 R

Cuna TSHKECTH. L[eHTp TSDKECTH Tejia. 3aBHCHMOCTh CHIIBI TSDKECTH OT BBICOTHI h
Hazx MMOBEPXHOCTBIO IJIAHCThI pagnycom Ro:




Kon Kon
pa3jiena/reM 3jieMeH IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
18 Ta
GMm
mg =-———=
(Ro + h)?
Cuna YIIPYTOCTH. 3axoH I'yka:
1.2.7 E, = —kx
Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbKEHUS:
Fp = uN
1.2.8
Cuna TpeHHs TOKOS:
E, < uN
Koaddumment tpeHus
JaBnenwne:
Fy
129 p=-—=
S
1.3 CTATUKA
i
13.1 F
MoOMEHT CHJIBI OTHOCHUTEIBHO OCH BpAIICHUS:
M| = Fl, rme | — rutedo cubt
F
OTHOCHTENBHO OCH, Tpoxosimiel uepe3 Touky O meprneHIuKyISIpHO PUCYHKY
entp macc tena. LlenTp Macc cucTeMbl MaTepHATBHBIX TOUEK:
myr, + myry+...
M my + my+...
1.3.2
B omHOpOIHOM TTONIE TSKECTH
(g = const)
LEHTP Macc TeJa COBIMAAAET C €T0 EHTPOM TKECTH
VYcnosus paBHoBecus TBEpAoro tena B 1CO:
r
(M, +M,+...=0
133 | |F+F,+...=0
1.3.4 | 3akon [Tackans




Kon Kon
pa3jiena/reM 3jieMeH IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
bl Ta

JaBnenue B sxxunkoctu, mokosieiics 8 UCO:

135 p =po + pgh

3akoH Apxumena:
FApx = _PBLITeCH

1.3.6 | ecnu reno u xuakocth nokosarcs 8 UCO, To

FApx = ng/BbITeCH

VYcnoBue miaBaHus TN

1.4 3AKOHbBI COXPAHEHW A B MEXAHUKE

HMnynsc MaTepuaabHOM TOUKU:
- -
141 p =mv

NMnynbsc cuctemsl Tel:

1.4.2 p=p +po+...

3aK0H U3MEHEHHUS U COXpaHCHUA UMITYJIbCA:

B ICO
Ap = A(py + Pa+...) = FluneunAt + FoppenmAt+. ..
B UCO , ectm
143 Ap = A(p; +po+...) =0
, €CITN
FlBHeH.IH + FZBHeLuH+- =0
PeakxTuBHOE IBMIKEHHE
Ar .
1.4.4 X

Pabota cuibl Ha MajIoOM TIepeMEICHHH

,4=|F|-|.ﬂ.}7|-c05 a=F, -Ax
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3JIEMEH

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

o« F

)

MOIIHOCTh CHJIBL:

1.45 | ecnu 3a Bpems

At
paboTa CHJIbI M3MEHAETCS Ha , TO MOIIHOCTh CHITBI
AA

P=— =F-p-cosna
ﬂhf Ar—d

1.4.6

Kunernueckas sHeprus MaTepuagbHON TOUKH:

3aK0oH U3MEHEHUS KHHETUYECKOMN OHEPIruu CUCTEMBI MAaTCPHUAJIBHBIX TOYCK:
B UCO AExun = A1+ A2 + ...

1.5

1.4.7

[Torennmanbuast sHEprusi:

JJIA TOTCHIHAJIBHBIX CUJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

HOTCHHI/IaJH)Ha}I OHEpPrusa MaTepHaHLHOﬁ TOYKHU B OTHOPOTHOM II0JI€ TAKECTU

EHOTGHI.[ = mgh’

IoTennmansHas 3Heprus yIpyro 1eGopMUpOBaHHOIO TEla:
kx?

2

EHOTeHu -

1.4.8

3aKOH U3MEHEHUS U COXPAHEHUS MEXaHIHYECKON YHEPTHU:
Euex = Exan * Enorenn.

B IICO AEuex = Ascex nenorenm. cum
B IHCO AE, ez = 0, eCIIN Agcex menoresn. cax = 0

MEXAHWYECKUWE KOJIEBAHM S 11 BOJIHBI




Kon Kon
pa3jiena/reM 3jieMeH IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
18 Ta
lapMoHnYeckue KoneOaHUs MaTepUALHON TOYKH. AMIUTUTYHA U (a3a Koie-
Oanuii. KuHemMaTnueckoe onvcaHue:
w(f) = Asin| @t +o, ),
I
v (=x/'.
aB=v, ), =—ox()=a +ox=0,
TJIe X - CMEIICHUE U3 PAaBHOBECHSL.
Junamudeckoe ONKCAaHUE:
ma, = —kx,
rae
k = mw?
151 910 3HAYMT, 9TO
E, = —kx.
DHepreTuyecKoe onrcaHue (3aKOH COXPAHEHHUSI MEXaHHUCCKON YHEPTUH ):
ol ol . ol
ms ke omul o kA
- 4+ = -
2 2 2 2
CBs3b AMIUIUTYAbI KOHGGaHI/Iﬁ CMCIICHUA MaTepHaJ’[BHOﬁ TOYKHU C aMIUIUTyJaMU
KoneOaHuii e€ CKOPOCTH U YCKOPEHHSL:
5l
Um =0, a_ =04
[Tepuon u yacToTa KoneOaHwii:
2r 1
T = —_— =
0] v
[Neprox Maneix cBOOOJHBIX KOJIEOaHNH MaTEMAaTHUECKOTO MasSTHAKA!
|
152 T'=2m |—
g
[Tepron cBOOOMHBIX KOJIeOaHUH IPYKUHHOTO MasSATHUKA!
m
T = 2:1'[ E
1.5.3 | Bemnyxuaennsie konebanus. Pe3onanc. PesoHaHcHas kpuBas
[Nomepeunsie M mpomonbHBEIE BONHBL. CKOPOCTh pPACIPOCTPaHEHHS W ITHHA
BOJTHBI:
v
A=vT =—
v
154
UnTepdepennmst u tudpakiys BOIH
1.5.5 | 3Byk. CkopocTb 3ByKa
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bl Ta
2 MOJIEKYJIAAPHAS ®U3UKA. TEPMO/IMHAMUKA
2.1 MOJIEKYJIAAPHASA ®M3UKA

Mopgenu  cTpoeHHMs  rasoB, oKMAKOcTed u  TBEpAbIX Ten.  Ilycts
TepMOAMHAMHUECKasg cucreMa (Teno) cocTouT U3 N OIMHAKOBBIX MOJCKYIL.

Torna KOJIUYECTBO BEIIIECTBA
N m
v Ny
211 ,
rie
Ny
- YUCIIO ABorajapo, m— Macca CHCTEMBI (Tena),
u

— MOJIsIpHasA Macca BEUICCTBA

2.1.2 | TerutoBoe ABH>KEHHE ATOMOB M MOJICKYJI BEIIECTBA

2.1.3 | B3aumozelcTBHE YacTHLL BEIIIECTBA

2.1.4 | duddysus. BpoyHOBCKOE ABHKEHUE

2.1.5 | Mogmens naeansuoro raza B MKT

CBsi3bp MEX]y JaBJICHUEM U CpeHEN KUHETUUECKON SHEPruel MocTynaTeIbHOro
TETUIOBOT'O JIBHKEHUS MOJISKYJI UeaIbHOro rasza (ocHoBHOe ypaBHeHHe MKT):

—lmﬂ;— 2?1 ’RHL"U:\I_EH E
P=3mo =3 2 ) 3
2.1.6
e mo— macca OIHOM MOJIEKYJIBI,
N
n=-—
%4

- KOHIICHTPpAaIs MOJICKYJI

2.1.7 | A6comrotHas temneparypa: T =t +273K

CBsi3p  TemmepaTypel Ta3a CO CpeJHell  KMHETHYeCKOW  dHepruei
MTOCTYNATENFHOTO TEIIOBOTO JBIKEHHS €r0 MOJIEKYIL:

— {(mo?) 3
218 | fpo=| o [ =2 kT

i i i

2.1.9 | YpaBuenue p = nkT

2.1.10 | Mogens uaeanbHOro ra3a B TePMOJAHMHAMHUKE:
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Kopg
3J1eMeH
TA

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

(Vpaprerme Merrerneesa — Kiareipora
| BEIpaKeHHE U1 BHYTPSHHEH JHEPTHH

VpaBHeHHe MeHzeneeBa — KianeiipoHa (IpHIMEHIIMBIE |

3aIIcI);

pV =" RT =vRT = NkT, p=PXL

H H

BripakeHHe 1111 BHYTpPeHHeil 3Hepriil 0JlHOATOMHOIO Ijlea
raza ([IpIMeHIIMEle (POPMEI 3alIICH):
3 Iim

U==vRT =£_?WcT =——RT=ve T= ip—IF"
2 2 2 2

2.1.11

3akoH HaHBTOHa U JaBJICHUSA CMECHU Pa3peiKCHHBIX I'a30B:

p=pgt+p+...

2.1.12

M3onporiecchl B pa3pexeHHOM Ta3e ¢ MOCTOSHHBIM unciioM Moiekyn N (¢ mo-
CTOSIHHBIM KOJIMYECTBOM BCIICCTBA V)Z

uzorepma (T = const): pV = const,

uzoxopa (V = const):

P_ const
T

u3obapa (p = const):

V— t
T—COTlS

I'padmaeckoe npencrapnenne usomnporiecco Ha pV-, pT- u VT- qnarpammax.
OO0beIMHEHHBI Ta30BbINA 3aKO0H:

pV
— = const

JUIA ITIOCTOAHHOI'O KOJIMYCCTBA BEIICCTBA V.

2.1.13

Haceienssle v HeHachlleHHbIEe napbl. KauecTBeHHas 3aBUCMMOCTD IIJIOTHOCTH
Y JIaBJIEHUS HACHIIIEHHOTO Iapa OT TeMITepaTypbl, UX HE3aBHCUMOCTB OT 00BEMa

HAaCBIIICHHOT'O Iapa

2.1.14

BnaxHocTh Bo3myxa.
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18 Ta
OTHOCUTEITBHAS BJIaXKHOCTb
(;b _ pnapa(T) _ pnapa(T)
pHacmmnapa (T) pHacmmnapa (T)
2115 W3menenue arperaTHbIX COCTOSIHHUI BEIIIECTBA! UCIIapeHue
o ¥ KOHJIGHCAITHS, KHIICHNE KUIKOCTH
2116 N3menenune arperaTHbIx COCTOSTHU M BeIllECTBA: IIJIABJICHUE
- ¥ KPHCTaJUTH3AIHsI
2.1.17 | IIpeobpa3oBanue >HEPruu B Pa30BBIX MEpexonax
2.2 TEPMOJAMHAMUKA
2.2.1 | TenuioBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 | BHyTpeHHSS SHEPIHsI
993 Tenmonepenaya  Kak ~ crmocod — W3MEHEHMS ~— BHYTPEHHEW — SHEpruu
o 0e3 coBepienus paboTel. KOHBEKIHUS, TEMIONPOBOIHOCTh, H3TyYEHHE
KomnmnuectBo Temiors!.
294 VnenbHas TCIIOEMKOCTh BEIIICCTBA c:
o Q = cmAT
VY aenbHas TeruioTa napoodpaszoBanus L: Q = Lm.
2.2.5 | Ynaenbuas Temnora miasiacHus A: Q = Am.
Y aenbHas TemoTa cropaHus Tomaa q: Q = gm
OneMeHTapHas pabora B TEpPMOANHAMHUKE:
A =pAV
226 P
Beruncnenne paGboThl 110 TpaduKy mporecca Ha PV-auarpamme
[TepBsrit 3aKOH TEPMOJUHAMUKH
Q12 = AUpp + Ay, = (U, —Up) + Ay,
2.2.7
Anuabara:
Q2 =0= Ay, = (U; — Uz) = AUy,
2.2.8 | Bropoii 3axoH TepMouHaMUKU. HeoOpaTiMbIe poIiecchl
[Tpunatumer nefictBus TeruioBbix MarmmH. KITJT:
4 Orary [Oren| 0|
_ 33 UHEN _ S Harg smoml _ = XOm
229 | = = =1-_—
QI{EI"F Ql—ta.rj:: Qua.rp
Maxkcumanbroe 3Haderne KI1JI. [ukn Kapno:
2.2.10 -1 = = TH‘" ~ Ly =1- Lo
MAax N = Ngagee = =
; T T

HaTp HaTp
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VYpaBHeHuE TEILIOBOTO GanaHca:
3 QJIEKTPOAMMTHAMUKA
3.1 OJIEKTPUYECKOE I1OJIE

Onektpuzamst Ten U e€  TposBIEHHsS.  OJEKTPUUSCKUM  3apsj.
311 | [Ba BHJIA 3apsia. DneMeHTapHBIH 3JIEKTPUYECKU N 3aps.
3aKoH COXPaHEHUs SJIEKTPUIECKOTrO 3apsaa

BsaumogetictBue 3apsaaoB. Todeunsle 3apsapl. 3akoH Kynona:

B OZIHOPOJIHOM BEILECTBE C JUIIEKTPUIECKON POHUIIAEMOCTEIO
&

3.1.2

”'|‘?:_ 1

il
T dmes, 17

14

.,I:I'_l

44

F=Fk

3.1.3 | DOnekrpuueckoe nosne. Ero gelicTBre Ha ANEKTpHUECKUE 3apsIbl

Hanpsok€arocTb 3JIEKTPUYECKOTO OIS
- F
E=——
CInpo6an71
ITome TOYEUYHOI'O 3apsaa:
3.14 E. =k i
r2
OJTHOPOHOE oje:
E = const.

Kaprunb! muaunit HanpsHKEHHOCTH ATUX TTONIEH

[ToTeHManbHOCTH QJICKTPOCTATHYCCKOI'O ITOJIA.
Paznoctn IIOTCHIITNAJIOB u HaIIpsSIKCHUE!

Ay = q(p1 — ¢P2) = —qA¢ = qU.

[lorenuumanbHass  sHEprus  3apsga B JJIEKTPOCTATUUYECKOM  IIOJIE:

W =q¢
3.15 '
A=—AW
HOTGH]_II/IaH BHCKTPOCTaTI/I‘IeCKOI“O T10JI4.
w

PTY
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CBsi3b HampsHKEHHOCTU TOJNS W PA3HOCTH IMOTEHIHAJIOB A OJHOPOIHOIO
anekrpocratryeckoro nojis: U= Ed
[TpunIHI CYTEpPIIO3UIUH 3JIEKTPUUECKUX TIOJIEH:
- - -
IIpoBOIHUKH B 37IEKTPOCTATUYECKOM ITOJIE.
317 VYcnosue paBHOBeCHS 3aps/ioB: BHYTPH MIPOBOJTHHUKA
- E+=0
, BHYTPHU U Ha IIOBEPXHOCTH MPOBOJHUKA ( = CONSt
318 JMBIeKTpUKH B AJIEKTPOCTaTUUECKOM ToJie. JluannekTpudeckasl MpOHUIIAEMOCTh
- BEILIECTBA €
Konpnencarop. DNeKTPOEMKOCTh KOHJIEHCaTopa:
q
C=
U
3.1.9 N
DNeKTpOoEMKOCTh TIJIOCKOTO KOHJIeHCaTopa:
c €98 C
= =&
d 0
[TapannenbHoe coelMHEHNE KOHAEHCATOPOB:
q=q + QZ+---:U1 = U2 =---1Cnapann - Cl + C2+
[TocnenoBaTenbHOE COEMHEHUE KOHAEHCATOPOB!
U=U. +U 1 1 1
3.1.10 = 1+ 2--,41 = (4 =..., =—+—=—+...
Cnocn Cl CZ
OHeprus 3apsHKEHHOTO KOHJIeHCaTopa:
U CU? 2
3.1.11 w=T 1
2 2 2C
3.2 3AKOHBI [IOCTOAHHOI'O TOKA
Cuna Toka:
=24
3.2.1 AT | 450
ITocrosHHbIM TOK: | = const
Jns moctostHHOrO TOKA = It
399 VcioBus CyleCTBOBAHMS AJIEKTPUYECKOTO TOKA.

Hanpsoxenne U u D/1C E
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3JIeMeH IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
Ta
3aKoH Oma TSt yuyacTka LeTH:
U
3.2.3 I=—=
R
DNEeKTpUIecKOoe COMPOTHUBIIEHHE. 3aBUCUMOCTh COIPOTHBICHUS OIHOPOIHOTO
MPOBOJHUKA OT €ro JJIMHBI U CEYCHUA. YAETbHOE CONPOTHBIICHUE BEIIECTBA.
3.24 R l
s
Hctounuku TOKA. SJC HMCTOYHUKA TOKa:
E = ACTOpOHHI/IXCI/IJ'l
3.25 q
BHyTpeHHee conpoTHBIICHNE UCTOYHUKA TOKA
3akoH Owma s momHOW  (3aMKHYTOHM)  anmekTpuueckoi  menu: E
= IR + Ir, otkyna
| E
" Rr
3.2.6
E.r
[TapannensHoe coeMHEHNE TPOBOJHUKOB:
I=li+l2+..,U1=U2=..,
1 1 1
— =—+—+...
Rnapann Rl RZ
3.2.7
[TocnenoBaTenbHOE COEAMHEHUE TPOBOAHUKOB!
U=Ur+U2+.., l1=12=.,
RHOCJ‘I = Rl + R2+. .
Pabora snekTpudeckoro Toka: A = [Ut.
3akoH Jlxoyns — Jlenma:
Q =I*Rt
3.2.8
Ha pe3ucrope
UZ
R:Q=A=I?Rt =1Ut =—t
R
3.2.9 | MomHOoCTh 3JEKTPUIECKOr0 TOKA:
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bl Ta
A4
P = — =
Az Ar—
TemnunoBast MOIIIHOCTb, BIJIEsIEMast Ha PE3UCTOpE:
e
p=-Pr= -u
R
MOIIHOCTh HCTOYHHUKA TOKA:
AA4
_ CT. CHOT _r
i
Ar—0
CB0OOIHBIE HOCHTENHU 3JIEKTPUUYECKUX 3apsAfoB B IPOBOJHUKAX. MeXaHU3MBI
3.2.10 | mpoBomMMOCTH TBEPABIX METAIUIOB, PACTBOPOB M PACIUIABOB 3JIEKTPOIUTOB,
ra3oB. [lomynpoBoguuku. [TonynpoBoAHUKOBBINA O
3.3 MATHUTHOE I10JIE
MexaHnuueckoe B3auMoJelicTBUE MarHUTOB. MaruuTHoe nosne. Bekrop maraur-
HOH uHayKuuu. punnun CYIIEPIIO3UIIUU MarHUTHBIX nonei:
- - -
B =B+ B,+...
3.3.1 rrre
JIuauy mHAYKUMU MarsuTHOro nossd. KapruHa JuHMM MHIYKIMKA MarHUTHOIO
1OJISI IOJIOCOBOT'O M ITOJIKOBOOOPA3HOT0 MOCTOSTHHBIX MArHUTOB
OmeiT Opcrena. MarHuTHoe moje TPOBOJHMKA C TOKOoM. KapTuHa mmHun
33 | HHAYKLHH MarHuTHOIO 1OJs AJIMHHOIO NPSMOrO MPOBOAHUKA M 3aMKHYTOI'O
h KOJIBIIEBOTO HPOBOJIHUKA, KaTyLIKH
C TOKOM
Cuna Amnepa, e€ HanpaBlieHUE U BEJTMYMHA:
F, = IBlsina
3.3.3 , TII€ 0. — YIOJI MEXIy HaIllPaBJICHUEM IIPOBOAHUKA U BEKTOPOM
—
B
Cuna JlopeHua, eé HAIpaBICHUE H BEJIMYMHA:
Frop =1 q | vBsina
rae o - yroiu MEXTY BEKTOpaMH
3.34 -
v
u
-
B
. JIBM>KeHHe 3apsHKEHHON YacTUIBI B OJHOPOAHOM MarHUTHOM I10JIE
3.4 OJIEKTPOMATHUTHAA MHAYKLNA
IMorox BEKTOpa MarHuTHOU WHIYKLHU:
3.4.1 ® = B,S = BScosa




Kon Kon
pa3nena/TeM 3JjieMeH
18 Ta

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

74 /é

S

34.2

SBneHue aneKTpoMarHuTHON HHAYKIMH. DJ]C uHAyKIINH

3.4.3

3aKoH 3MEeKTPOMAarHUTHOW nHaykuuu Papanes:

AD
E :_E :—(I:lir
A

3.4.4

O/1C MHAYKIMHA B IPSIMOM MTPOBOTHUKE IUTHHOH 1, ABYKYyIIIEMCS

CO CKOPOCTBIO
Y
L)
B OTHOPOJTHOM MarHUTHOM Tioie B:
| E; |= Blvcosa

, TIIe 0L — YTOJI MeX1Ty BeKTopoM B 1 Hopmaisio

—

n
K TIOCKOCTH, B KOTOPOM JIeXKAT BEKTOPHI
7 >
luv
; €CITH
R
[
1
-
B
, A

S
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18 Ta
TO
| E; |I= Blv
3.4.5 | IlpaBwuio JleHua
NHIyKTUBHOCTH:
L ()
o
,um @ = LI.
3.4.6 .
Camonnnykuus. /1C caMOuHTyKIIHH:
A
. . r
BT
—0
3Hepr1/m MAardmMTHOI' O I10JI14 KaTylIKnu C TOKOM:
3.4.7 w, LI?
4. L=
3.5 SJIEKTPOMATI'HUTHBIE KOJIEBAHM A U BOJIHBI
KonebatenbHblii  KOHTYp. CBOOOAHBIE JIIEKTPOMATrHUTHBIE KOJNCOAaHUS B
HearbHOM KoIe0aTelbHOM KOHTYpe:
[4(1) = Gumesin( ot +)
lI[ t)=q, =g, cos|of+@,)=1__cosof+q,]
3.5.1 ®dopmyna Tomcona:
T =2nVLC
, OTKyIa
21

CBsI3b aMIUTATY/IBI 3apsijia KOHJICHCATOPA C aMILTUTYIOM CHITBI TOKa IIPU CBOOOI-
HBIX 3JICKTPOMAarHUTHBIX KOJICOAHUSAX B UJCATBHOM KOJIe0aTeIbHOM KOHTYpE:

Tooax = —

£}

3.5.2

3akoH COXpaHCHUA SHEPIrun B UACAJIbHOM KOJICOaTCIIbHOM KOHTYp€:
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18 Ta
3.5.3 | BeIHyXIICHHBIC DIICKTPOMATHUTHBIC KoyleOaHus. Pe3oHanc
[Tepemennsiii Tok. [IpomsBoncTBO, mepenavya U MOTPEOJICHUE DIIEKTPUUECKON
SHEPruu
3%¢ | cU? LI* cu’_ LI
+ = = = const.
CBoiicTBa 3JEKTPOMarHUTHBIX BONMH. B3aumHas opueHTalnus BEKTOPOB
B SHCKTpOMaFHHTHOﬁ BOJIHE B BaKyyMe:
3.55 s =
E1lBlc
3 5 6 IIkama QJICKTPOMArHUTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMArnuTHBIX BOJIH
o B TEXHHKE U OBITY
3.6 OIITUKA
36.1 [IpsimonuHeliHOe pacmpocTpaHEeHHE CBETa B OAHOPOAHOW cpene. TodeuHbIi
o ncrounuk. JIyd ceera
3aKOHBI OTpaKECHUS CBeTa.
a=pf
3.6.2 alP
Ve
3.6.3 | IloctpoeHue u300pakeHUH B IIIOCKOM 3epKajie
3aKOHBI TIPETIOMIICHHSI CBETA.
[Ipenomnenne cera:
nysina = n,sinf.
AOCOIFOTHBIH ITOKa3aTelb MPEIOMIICHHS:
c
Nyge = —
aocC v
OTHOCUTENIBHBIN IIOKA3aTeNb MPEIOMIICHUS:
n, U
3.64 Nyyy = — = —
ng v
7
o
R,

Xop my4yel B IpU3ME.
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Kon
3JIeMeH IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
Ta
\"1 = \"2 - .”1}.1 = .”2}.2
CoOOTHOIIIEHHE YacTOT M COOTHOIICHHUE JUIMH BOJIH IIPH MIEPEeX0/ie€ MOHOXPOMATH -
YECKOT0 CBETa Yepe3 TPaHHmIly paszesnia IByX ONTHYECKUX CPell:
HA< Hl n 9
==
a O
3.6.5
[TonHOE BHYTpEHHEE OTpasKeHHE.
IIpenenbublii yromn IIOJTHOT O BHYTPEHHETO OTPayKCHUSL:
. 1 n;
Sinay, = —=—
L nq
Cobuparoiye U paccenBaronue JUH3bl. ToHkas muH3a. @OKyCHOE pacCTOsHUE
N OIITHYECKas CHJIa TOHKOH JIMH3bI:
1
3.6.6 D=—
®dopmyna TOHKOW JTMH3BI:
1 4 1 1
d f F
VBennueHue, JaBaeMoe JUH30M:
Lk 17l
H d
T
3.6.7 d
I
H
F
L
N A
R
B ciyuae paccenBaroniei IMH3bIL:
3.6.8
1

D<0=F=—=—>0,
D




Kon Kon
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18 Ta
h 111
Ir=—=—7—-<1
H d
Xopx myda, MPOLIE/IIEero JIWH3Y O/ POU3BOIBHBIM YIJIOM K €€ TIIaBHOM ONTH-
yecko ocu. [locTpoeHnme M300paKeHUH TOUKHM M OTpe3Ka  IpsMOi
B COOMPAIOIINX U PACCEUBAIOIIUX JIMH3aX U UX CHCTEMax
3.6.9 | ®oroanmmnapaT Kak onTHYECKU mpudop. I'71a3 Kak onTHUECcKas cUcTeMa
Wntepdepenmust cBera. KorepeHTHBIE HMCTOYHUKU. YCIIOBHS HaOIIONCHUS
MaKkCUMyMOB M MHUHMMYMOB B HHTEP(EPEHIIMOHHOM KapTHHE OT JBYX
CI/IH(I)&SHI)IX KOI€pC€HTHBIX HCTOYHUKOB!
i
36 | MAKCIIMYMBI — A=2m—, m=0,£1.£2,£3 .,
vl
MITHIIMYMEI — it.={2m+l_];, m=0,+1,+2 +3 .
Hudpaxmums cera. Anudpakinonnas pemérka. Y caoBue HaOMIOACHNS TTaBHBIX
MaKCHMYyMOB TP HOPMAJILHOM IaICHUH MOHOXPOMAaTHUECKOTO CBETA C ITHHOM
3.6.11 | BomHBI A Ha pem€TKy ¢ mepuomom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 | ducnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKVJISIPHO-BOJIHOBOW IV AJIM3M
41.1 l'umotesza M. Ilnanka o kBanTax. ®opmymna [Inanka: E = hv
®DOTOHBI. DHeprus (hortona:
E=h hc
1 p
41.2
Nmrryse (ortona:
E hv h
P=C=70C ™7
4.1.3 ®dorordexr. Onpitel A.I'. CroneToa. 3akoHbl (hoToddhdekra
YpaBHenne DiHIMITEeHHA 1151 poTodPdeKTa:
E(bOTOHa = ABbixona + EKI/IHmaX’
41.4

rae ,

hc
E(bOTOHa =hv = 7'




Kon Kon

pa3jiena/reM 3jieMeH IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
bl Ta
hc
ABLIXOI[a = thp = A
Kp
2
E _ MV" max U
KuHmax — 2 - 3a1
aBnenue cpera.
4.1.5 JlaBneHue cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO MMOBEPXHOCTh M HA MOJHOCTHIO

MOTJIONIAONIYIO TTOBEPXHOCTh

4.2 OU3UKA ATOMA

4.2.1 | IlnmanerapHasi MOJEIh aTOMA

Iocrynatst bopa. M3myuenne u nmoriomeHue GOTOHOB MPH TEPEXOJE aToMa C

OJHOT'O YPOBHSI SHEPTUU Ha APYToil:

he
4.2.2 hvmn = = |En _E

Y

T

JluneityaTbie CIEKTPHI.
CriekTp ypoBHEH 3HEPTUH aTOMa BOJIOPO/A:

423 | E =ﬂ

"

, n=123 _.

b

4.3 OU3NUKA ATOMHOI'O AJIPA

431 Hyxonnast Mmogens siapa ['elizen6epra — MBaneHko. 3apsi supa. MaccoBoe yuc-

710 sigpa. N3oromsl

PannoakTHBHOCTE.
Anbda-pacra:

A A4 4
7 X— 7Y+ He
bera-pacnan.

DNEeKTPOHHBIN B-pacma:

A A 0, ~
432 | ZX—7 Y+ je+v,

[TosuTpoHHBIH B-pacma:

A A 0=,
s X—=2-0Y + e+ v,

l'amma-u3nydenue




Kon
pa3aena/rem
bl

Kon
3JIeMeH IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
Ta
3aKoH paxuoaKTUBHOTO pacnana:
-t
4.3.3
ITycts m— Mmacca PaaOaKTUBHOIO BEIIIECTBA. Torpa
-t
m(t) = mg x 2
4.3.4 | Snepuble peakiuu. JleneHue U CHHTE3 sIEp




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YHEHUKA

1. ®umsmka: 10 kmacc : 0a30BbIi M yIIyOJCHHBIH YpPOBHH : YyUeOHHK\
I'. . Msxumes, b.b.byxosnes, H.H. Corckuii; moa.pea. H.A.ITaprdenTtreBoii
— 12 u3n. Crep. —
Mockasa : IIpocsenienue.

2. @usuka: 11 xmacc : 0a30BBIA M yIJIyOJICHHBIH YpPOBHH : yUeOHHK\
I'..Msxumes, b.b.byxosnes, H.H. Corckuii; moa.pea. H.A.ITaprdenTreBoii
— 13 u3n. Crep. —
Mockaa : [Ipocsenienue.

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

1. C6opnuuxk 3amau o ¢puszukel0-11 kmaccel. bazosiii ypoens / [Tapdpentrera H.
A.

2. ®usuka. Paboune nporpammel. [Ipenmernas nunus yue6nukoB "Kiaccuueckuit

kypc". 10-11 kmaccel / lllatanunaa A. B.
3. Terpanp nns maboparopHsiX padot mo ¢pusuke, 10, 11 k. / Ilappentrera H.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

BupryanbHbie 1adboparopubie padoTsl: https://efizika.ru

Enunas xomreknus LIOP: http://school-collection.edu.ru/collection/ n-t.ru

DnekTpoHHas OMOIMOTEeKa Hayka U TexHuka: https://n-t.ru/


https://efizika.ru/
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