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1. lMosicHUTEIBLHAA 3AMMUCKA

[Tporpamma no (pusmke 6a30BOro ypoBHSI Ha YPOBHE CpEIHEro oomero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXEHHH M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS OCHOBHOU
obOpasoBarenbHON Tporpammbel, mpenctaBieHHBIX B @I'OC COO, a Takke ¢ yd€Tom
dbenepanbHOl pabouel mporpaMMbl BOCIIMTAHWSA M KOHUEMUMU MpEnofaBaHus y4eOHOTro
npeamera «®u3uka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit dexaeparium,
peaIn3youMx OCHOBHbBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Coneprkanue mporpamMMbl Mo (pu3uKe HampaBiieHO Ha (HOPMHPOBAHUE €CTECTBEHHO-
HAy4YyHOUW KapTuHBI Mupa oOyuatouuxcs 10—11 kmaccoB mpu oOydeHuun ux (Qusuke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOTO moaxoaa. [lporpamma no ¢usuke
cootBercTByeT TpeboBanusiM OGI'OC COO k miIaHUpPyeMbIM JIMYHOCTHBIM, MIPEAMETHBIM U
MeTaIpeMETHBIM pe3yJibTaTaM O0yUeHHs], a TAK)KE YUUTHIBAET HEOOXOIMMOCTh peaan3aluu
MEKIPEIMETHBIX CBSI3el (PU3UKYU C €CTECTBEHHO-HAYYHBIMU yU€OHBIMU MpeaMeTamMu. B Heit
ONPENENSAIOTCS OCHOBHBIE LI€JIM HW3Y4YeHUs (HU3MKHM HAa YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsi, TIUIAHUPYEMbI€ pe3yJibTaThl OCBOCHUA Kypca (PHU3UKHU: JHYHOCTHBHIE,
MeTarpeIMEeTHbIC, TPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma no ¢u3mKe BKIIOYALT:

® [UIaHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (U3MKU Ha 0a30BOM YpPOBHE, B TOM

YHCJIe IPEAMETHBIC PE3YJIBTATHI IO T0/1aM 00yUYEHUS;

e cojepxaHue yueOHoro npeamera « Du3nkay 1o rojgam o0ydeHus..

®du3rka Kak Hayka O HamOoJiee OOIIMX 3aKOHaX MPUPOJbI, BHICTYIAs B KadyeCTBE
y4eOHOTrO TMpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAJl B CHCTEMY 3HaHUU 00
okpyxatomeMm mupe. LIkonbHbIN Kype GU3UKHA — CUCTEMOOOPa3yIOIUN ISl €CTECTBEHHO-
Hay4YHBIX YU€OHBIX MPEIMETOB, MOCKOJbKY (DU3UUECKHE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB
U SIBJICHUN, M3y4aeMbIX XUMUEH, Ouosioruei, ¢uznmdeckoi reorpadueil U acTpOHOMHUEH.
Hcnonp3oBaHue M aKTHUBHOE MPUMEHEHWE (U3MUECKUX 3HAHUM OMpEeNesseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIy4eHHUsI HOBBIX MaTEPHUAJIOB C 3aJaHHBIMU CBOMCTBaMHU W Apyrux. M3yueHue
(GbU3UKM BHOCUT OCHOBHOM BKJIaJ B (DOPMUpPOBAHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpa
oOyuaromuxcsi, B popMupoBaHuEe YMEHUN NPUMEHATh HAY4YHBIH METOJ TO3HAHUS TpHU
BBITIOJIHEHUH UMH YYEOHBIX HCCIICIOBAHUM.

B ocHOBY Kkypca ¢u3MKu 711 YPOBHSI CPEIHETO 00IIero 0O0pa30BaHUs MOJOKEH Psil
ujel, KOTOpPbhle MOKHO PacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOSHUS.

Hoes yenocmnocmu. B COOTBETCTBUU € HEW KypC SIBJISETCS JIOTMUECKH 3aBEPLIEHHBIM,
OH COJICPKUT MaTepHas U3 BCEX Pa3AeiioB (PU3HKH, BKIIOYACT KaK BOMPOCH! KIACCHYECKOM,
TaK U COBPEMEHHOU (PU3HKHU.

Hoes cenepanuszayuu. B cOOTBETCTBUU C HEW marepuan Kypca (U3UKA O0O0bEIUHEH
BOKPYT (hM3UYECKUX Teopuil. Bemymmm B Kypce siBisieTcs GOpMUpPOBAHKE TTPEACTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE  peanuzanus  npearnosiaraeT  UCMOJIb30BaHHE



TYMaHUTAPHOTO MOTEHIHANA (PU3NIECKON HAyKH, OCMBICIICHUE CBSI3U PA3BUTHS (PUBHUKHU C
pa3BUTHEM 00IIECTBA, & TAKKE C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U YKOJIOTUIECKUMU
npobJieMamu.

Hoes npuxnaouou nanpasnrennocmu. Kypc GuU3UKM mpearnosiaraeT 3HAKOMCTBO C
IIMPOKUM KPYTOM TEXHUYECKHUX W TEXHOJIOTUYECKUX IMPHIOKCHUH W3YYCHHBIX TEOPHH U
3aKOHOB.

Hoes sxonocuzayuu peamusyeTcss MOCPEACTBOM BBEJCHHS 3JIEMEHTOB COICpKaHMUS,
MOCBSIEHHBIX YKOJIOTHYESCKUM MPOOIIeMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHbI C pA3BUTHEM
TEXHUKA W  TEXHOJOTHUH, a TakkKe OOCYXICHUS TpoOJieM  pariOHAIBHOTO
IPUPOIOTIONH30BAHUS M KOJIOTHIECKON OE€30MMacCHOCTH.

CrepKHEBBIMU JIEMEHTAMH Kypca (PU3UKHK Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus
SBISIIOTCS (pu3nyeckne Teopuu (hopMHUpOBAHUE MPEACTABICHUN O CTPYKTYpE MOCTPOCHUS
bu3ndecKoil Teopuu, poi (PyHIaMEHTAIbHBIX 3aKOHOB M TIPHUHIIMIIOB B COBPEMEHHBIX
MPEICTABICHUSIX O PUPOJIE, TPAHUIAX TPUMEHUMOCTH TEOPUH, JIsl OTIMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHHUM U MPOIIECCOB).

CucTeMHO-AeSTENHbHOCTHBIN TOAX0/ B Kypce (U3UKU peau3yeTcsl MPEexkIe BCEro 3a
CYET OpraHM3aluu SKCIEPUMEHTAIBHOU JesATeIbHOCTH oOyuatomuxcs. Jns 6a3zoBoro
YpOBHSI Kypca (DU3UKU — ITO UCIOJIb30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a0OPATOPHBIX pabOT, KOTOPBIE B MporpaMme o (husmuke oObeAMHEHBI B
001U CIIUCOK YUEHUUYECKHUX MPAKTUYECKUX PaldoT.

[Ipu »TOM oOOecrneunBaeTCs OBJIAJICHUE OOYYAIONMMUCS YMEHUSIMH TMPOBOAUTH

KOCBEHHbBIC U3MEPEHUSI, UCCIIEOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH U MTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEAJIOKEHHBIX TUIIOTE3.

Bonbimoe BHMMaHUE ynenseTcs penieHUI0 PacyETHBIX M KadeCTBEHHBIX 3amad. [lpu
ATOM JUIsl PaCUETHBIX 3a/1ad MPUOPHUTETOM SIBJISIOTCS 3aJ1a4yl ¢ SBHO 3aJaHHOW (hU3MYECKOM
MOJIEJTBIO, TTO3BOJISIONINE TPUMEHATh U3YICHHBIC 3aKOHBI M 3AKOHOMEPHOCTH KaK M3 OJHOTO
paszena Kypca, Tak U MHTETpUpys 3HaHUSI U3 Pa3HbIX pasnenoB. /(s kadyecTBEHHBIX 3a/1a4
MPUOPUTETOM SIBIISIIOTCS 3aJaHUsI Ha OOBSICHEHUE MPOTEKaHWs (DU3UYECKUX SIBICHUN U
MIPOIIECCOB B OKPY’KAIOIIEH KU3HH, TPeOyIoIIre BhIOopa PU3NIECKON MOJEIH JIsl CUTYaIliH
MIPaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa.

OCHOBHBIMH LIETISIMU U3YYCHUST (PUBUKHU B 0OIIEM 00pa30BaHUM SIBIISTFOTCS:

e (opmMupoBaHue HMHTEpeca M CTPEMJICHHS] OOYYAIOIIUXCS K HAYYHOMY H3YUYCHHIO

MPUPOIBI, PA3BUTHUE WX UHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHHA O HAYYHOM METOJ€ TO3HaHUs U (OPMHUPOBAHUE
MCCIIEI0BATEIIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHUSI KaK pe3yJbTaTa HW3Yy4YEHUS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (opmupoBaHHE YMEHHUM OOBSICHITH SIBJICHHUS C UCIOJb30BaHUEM (DU3NUECKUX
3HaHUW W Hay4YHBIX JOKA3aTEIbCTB;



e (dopMHpOBaHUE TPEACTABICHUM O poid (QUIMKU [ Pa3BUTUA JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKN U TEXHOJIOTUU.

JlocTrkeHHe dTUX Ieei 00ecrednBaeTCsl pEIICHHEeM CIIEIYIOIINX 3a7ad B MPOIecce
U3yYeHUS Kypca (pU3uKu Ha ypOBHE CpETHETO 00IIero 00pa3oBaHus:
e TPHOOpPETEHHE CHCTEMbl 3HAHUH 00 o0O0muX QHUINIECKHUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TCOPHIX, BKIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (DHU3HKY, JJIEKTPOIUHAMUKY,
KBaHTOBYIO (PM3HKY U DJIEMEHTHI aCTPOPU3HKHY;

e (opmMupoBaHuE yYMEHHI NPUMEHITh TEOPETUUYCCKUE 3HAHUS JUISI OOBSCHEHUS
bu3MYeCKuX SBICHUNA B TPUPOJE W IS TPUHSATHS TMPAKTHUYCCKUX PEIICHUNA B
MMOBCEHEBHOM JKHU3HMU;

e OCBOCHHE CIIOCOOOB PEIICHHS PA3IMYHBIX 3a/lad C SIBHO 3aJaHHOW (hU3UYECKOM
MOJIENIbIO, 3a7a4, IMOJPA3yMEBAIOIINX CAMOCTOSATENbHOE CO3JaHue (HU3UUECKOM
MOJENH, aICKBAaTHOUN YCIOBUSAM 33/1a4U;

e TOHMMAaHHE (PU3NUYECKUX OCHOB U IMPUHLIUIIOB AEHCTBUS TEXHUUECKUX YCTPOICTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLIYIO CPENY;

e OBJIaACHHC MCTOdaMM CaMOCTOATCIIbBHOI'O  IINIAHUPOBAHUA W IIPOBCACHUS
(1)I/I3I/I‘-ICCKI/IX OKCIICPUMCHTOB, aHaJlu3a H HHTCPIIPCTAINU PIH(bOpMaI_[I/II/I,
OIIpCACIACHUA NOCTOBCPHOCTH ITOJTYUCHHOI'O PC3yJIbTAaTa,

e CO3JaHME YCIOBUM JUISI PAa3BUTHS YMEHUM IPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha uzyuenue gusuku (6a30Bblli ypOBEHB) HA YPOBHE CpEIHEro 00IIero oopa3oBaHus
otrBoauTcs 136 yacos: B 10 kiacce — 68 vacos (2 vaca B Hezieno), B 11 kiacce — 68 gacos (2
yaca B HEJICIIIO).

2. COOEP) KAHUE OBYUEHUSA
10 KJIACC
Pa3znen 1. @®u3nka u MeTOAbI HAYYHOI O NO3HAHUS
®usuka — Hayka o npupoje. Hayunsle MeTOABI ITO3HAHKS OKpYKaromero Mupa. Poib
AKCINEPUMEHTA U TEOPUH B MPOLIECCE MO3HAHUS TPUPOABL. DKCIEPUMEHT B (PU3HKE.
MopnenupoBanue (¢GuU3MUECKUX SIBIEHUMM ©  mponeccoB. HayuHble TUMoOTE3bI.
duznyeckre 3aKOHBI U TeOpHH. [ paHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHImm
COOTBETCTBHUS.
Pons u mecto pusuku B GhopMHpOBaHWM COBPEMEHHOW HAYYHOW KapTHHBI MHpaA, B
MPAKTUYECKOMN AEATEIbHOCTH JOJIEH.
Jlemoncmpayuu
AHanorosble U ITU(GPOBBIE U3MEPUTETBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYUKH.
Pa3znen 2. MexaHuka
Tema 1. Kunemamuka



Mexannueckoe JBrxkeHUe. OTHOCUTEILHOCTh MEXAaHUYECKOro JBMkeHusa. Cucrema
orcué€ra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpelHSIs CKOPOCTh, MTHOBEHHAsT CKOPOCTh) U YCKOPEHHUE
MaTepUaIbHOW TOYKH, UX MPOEKIIMU HA OCU CUCTEeMbI KoopauHat. ClloKeHHUEe nepeMelieHui
U CJI0’KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPAMOJIMHEITHOE ABMKEeHHE. [ paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHMU S, ITyTH U IEPEMENIEHUS] MATEPUAIIBHON TOUYKH OT BPEMEHU.

CBoOosHOE MajieHue. Y CKOpeHUue CBOOOIHOTO MaJICHHUS.

KpuBosimHenHOE ABMKEHME. JIBHKEHHE MAaTEPUAIbHOM TOYKM IO OKPYKHOCTH C
MIOCTOSTHHOM MO0 MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAsA CKOpOCTh. llepuon u
yacTtoTa obpanieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHHYeCKHe YCTPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: CIUJIOMETp, IBUKECHHE
CHApSII0B, LICTIHBIE U PEMEHHBIE NIEPEIAYH.

Jlemoncmpayuu

Mopgens cucrtembl  OTCYETA, WLIIOCTpALMs KHHEMATUYECKUX  XapPAKTEPUCTUK
JIBU>KEHUSI.

[IpeobpazoBaHue IBHKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEeKEHHOM IPOCTPAHCTBE.

HaGmonenne ABWKEeHHMsT Tena, OpOIIEHHOTO IMOJA  YIVIOM K TOPHU30HTY U
TOPU30HTAJIBHO.

N3mepenne ycKkopeHusi CBOOOIHOTO NaJCHHUS.

Hanpagnenue ckopocTu npu JBUKEHUH MO0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padomul

N3ydyeHne HEpaBHOMEPHOIO IBUYKEHUS C LIEJIBIO ONPENEIIEHUS MTHOBEHHON CKOPOCTH.

HccrnenoBanue  COOTHOLIEHUS  MEXIAYy  MOYTSIMH, NPOWICHHBIMHU  TEIOM 34
MOCJICIOBATEILHBIC PABHBIC MPOMEXKYTKHM BPEMEHU MPHU PABHOYCKOPEHHOM JBHKEHHUM C
HAa4YaJIbHOM CKOPOCTHIO, PABHOMW HYIIIO.

N3ydeHne NBUKEHUS IApUKa B BA3KOM )KUIKOCTH.

N3yuyenue nBxeHUs Tena, OpOIIEHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuka

[Ipuanun otHocutenbHOCTH ['amuiies. IlepBeii 3akoH Hprorona. MHepnumanbHbie
CHUCTEMBI OTCYETA.

Macca tema. Cuna. Ilpunnun cynepnosuuuu cuil. Bropoit 3akon Hprotona nms
MaTepuaabHOU TOUKU. Tpernit 3akoH HproTOHA 1151 MaTepUaIbHBIX TOUECK.

3akoH BcemupHoro Tsarorenusi. Cuia tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenus (mokosi, CKoyibkeHus1, kadueHust). Cuiia tpenus. Cyxoe TpeHue.
Cuiia TpeHUs CKOJIbKeHMs | cuia TpeHus nokos. Koadduuuent tpenus. Cuna
COIPOTHUBJIEHUS NPU ABUKCHUHU TEJIa B AKUJIKOCTHU WJIU rase.

[TocTynarensHOE U BpalaTesibHOE IBHKEHHE a0COIFOTHO TBEPAOIO TeaA.

MOMEHT Cuibl OTHOCUTEIBHO OCU BpailieHus. I[lmedo cumibl. YciioBusi paBHOBECHS



TBEPJIOTO TEJIA.

TexHnueckue yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHE: MOALIMITHUKA, JBUKEHUE
VCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBNIeHNE HHEPLIUU.

CpaBHeHUE Macc B3aUMOICHCTBYIOIINX TEN.

Bropoi 3axkon HeroToHa.

N3mepenune cun.

CnoxeHune CHIL.

3aBUCUMOCTH CHUJIBI YIIPYTOCTH OT Jie(hOpMaIIUH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOAbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

Y cnoBust paBHOBECHS TBEPAOTO Tea. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIINX B MPYKUHE U PE3UHOBOM
o0Opasie, oT ux aedopMarum.

HccenenoBanne yCaoBUi paBHOBECHS TBEPAOTO TENIA, UMEIOIIETO OCh BPAILLICHHUS.

Tema 3. 3aKoHbl COXPAHEHUSA 8 MEXAHUKE

NMnynbc MaTepuanbHOM TOUKH (TENa), CACTEMBI MAaTEPUATBHBIX TOUEK. IMIyIIbC CUITBI
Y U3MECHEHHE UMITYJIbCA TeNa. 3aKOH COXPAHEHUS UMITyJIbca. PEaKTUBHOE JBHXKEHUE.

PaboTa cuinbl. MOIIHOCTB CHUJTBL.

Kunernueckas sHEprusi MarepuaibHON TOUkU. Teopema 00 U3BMEHEHUH KHHETUYECKON
DHEPIUHU.

[TotenmmanbHas sHeprus. lloTeHnmanbHas »3HEprusi ynpyro aehOpMHUPOBAHHOM
npyxuHsbl. [loTeHnnanbHas YHEPTU Tea BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTeHuMaIbHBIE U HEMTOTEHIMANIbHBIE CUJIbI. CBSI3b PaOOTHl HEMOTEHIIUAIBHBIX CHJI C
M3MECHEHUEM MEXAHWYECKOM JHEPIMU CUCTEMbI TENl. 3aKOH COXPAHEHUS MEXAHUYECKON
DHEPIUHU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckue yCTporuCTBa U MPAKTUYECKOE IPUMEHECHUE: BOAOMET, KONIEP, IPYKUHHBIN
IACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATBLHOM SHEPTUH B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3yyenne abCONMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 BYX OJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanue cBsizu pabOTHI CUIIBI ¢ U3MEHEHHEM MEXaHUYECKOW PHEPTrUM Teja Ha
MIPUMEPE PACTKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. Mosekyasipaasi puznka 1 TepMOANHAMUKA



Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOI meopuu

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJISPHO-KUHETUYECKOM TEOpUH M HX ONBITHOE
o0ocHoBanue. bpoyHoBckoe  nBwkenue. [uddysua. Xapaktep IBHKEHHS U
B3aMMOJICHCTBUS YaCTHUIL] BellecTBa. MOAEN CTPOEHUS Ira30B, KUIAKOCTEH U TBEPIBIX TEN U
0OBSCHEHHE CBOICTB BellleCTBA Ha OCHOBE ATHX Mojened. Macca U pa3smepbl MOJEKYIL.
KomnuectBo BemecTBa. [locTosiHHass ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkamna remneparyp Llenscus.

Mopens naeanbHoOro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETHUYECKON TEOPUU
ujeaNbHOro raza. AOCONIOTHAsI TeMIleparypa Kak Mepa CpeHel KUHETUYECKOW SHEpruu
TEIUIOBOTO JIBM>KEHUs vactull rasza. Illkana temmepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knanelipona. 3akon /lansroHa. M3omnponecchl B uaeaibHOM rase ¢
MOCTOSTHHBIM ~ KOJIMYECTBOM BeIIeCcTBa. [ 'paduueckoe MpeacTaBIeHUE H30MPOIECCOB:
u30TepmMa, U30Xopa, u3odapa.

TexHunyeckue ycTpoilcTBa U NpaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThI, TOKa3bIBAIOLIME TUCKPETHOE CTPOCHHUE BEIECTBa, (hoTorpaguu MoJeKy
OPTaHUYECKUX COCTUHECHUN.

OnpiTel 0 AUGGY3UH KUAKOCTEN U Ta30B.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Mogens onbita IITepHa.

OneITHI, TOKa3bIBAIOUIUE CYLIECTBOBAHNE MEXMOJIEKYIISIPHOTO B3aUMOIEUCTBHS.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OMNBITHI, MJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UICAIBHOTO ra3a, U30IPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

Omnpenenenre Macchl BO3ayXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MeEpeHUil 00bEéma
KOMHAThI, JABJICHUS U TEMIIEPATyphl BO3AyXa B HEMl.

HccenenoBanne 3aBUCUMOCTH MEXAY TapaMeTpaMy COCTOSTHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnogbl mepmoouHamurku

Tepmoannamuueckas cucteMa. BHyTpeHHsIs1 SDHEpTUus TEPMOIMHAMUYECKON CUCTEMBI U
criocoObl €€ wu3MeHeHus. KomudecTBo TemnoTsl U pabora. BHyTpeHHsAs »Heprus
OZIHOATOMHOI'0 MJEAJIBHOIO rasa. Buabl Temuionepenayu: TEIIONPOBOIHOCTb, KOHBEKIIMS,
U3JIydeHue. Y AenbHas TEMI0EMKOCTh BellecTBa. KOMM4eCcTBO TEIUIOTHI PU  TEIUIONIEpEaaye.

[Tonsitue 00 agmabatrHoM mponecce. llepBriil 3akoH TepmonuHaMuku. lIprumeHeHue
NEPBOIrO 3aKOHA TEPMOJMHAMHUKHU K H3ompoleccaM. ['padudeckas uHTepnperanus padboThl
rasa.

Bropoii 3akon TepmouHaMuku. HeoOpaTUMOCTh MPOIIECCOB B IPUPO/IE.

TennoBble Mamuubl. [IpuHIMIBI AeWCTBUS TEmioBBIX MamwuH. [IpeoOpasoBaHus
HHEPruu B TEIJIOBBIX MamMHaX. KoaphuuueHT mojae3Horo nelcTBUs TEMJIOBOW MAaIIUHBI.
[Huxkn KapHo u ero kod(QQUIMEHT MOJE3HOTO JACUCTBUS. DKOJIOTUUYECKHE MPOOIEMbI
TEIJIO3HEPTETUKU.

TexHuyeckue ycTpoWCTBA M MPAKTUYECKOE NPUMEHEHHE: IBUTATENb BHYTPEHHEIO



CropaHus, ObITOBOM XOJOAUIbHUK, KOHIULIUOHED.

Llemoncmpayuu

N3meHeHue BHYTpPEHHEN SHEPTryUu Teljla MpU COBEPUICHUU PabOThl: BbUIET MPOOKU U3
OYTBUIKH TIOJ] IEHCTBUEM CKATOTO BO3/ayXa, HarpeBaHue d(upa B JATyHHOU TPyOKe MyTEM
TpeHust (BUACOIEMOHCTpAIIHS).

W3MmeHeHue BHYTpEHHEH >HEpruu (Temmeparypbl) Teja Mpu Terslonepeaaye.

OnpIT 110 a1MabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mnapoBod TypOWHBI, JBHUrareisi BHYTPEHHETO CrOpaHMs, PEAKTUBHOTO
JIBUTATEIIA.

Yuenuueckuii oxcnepumenm, 1abopamopmsie pabomul

N3mepeHnune yaenbHON TEIIOEMKOCTH.

Tema 3. Aepezammusie cocmoanusn eewjecmea. Dazoevie nepexoont

[lapooOpazoBanue u KoHaeHcanusi. HMcmapenue u kumneHue. AOCONIIOTHAas U
OTHOCUTEJIbHAsA  BJIAXHOCTb  BO3Ayxa. HacelmeHHsld map. YaOenbHas  TEIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS OT JaBJICHUS.

TBépnoe Tteno. Kpucramnmueckue u amopdubie Tena. AHU30TPOINHUS CBOMCTB
kpuctaiuioB. Kunkme  kpuctamisl. CoBpemeHHble  Marepuansl. [lmaBienue u
KpUcCTaJTM3aIus. Y ieapHas TeroTa miasienus. Cyonumanus.

VYpaBHeHuUe TEI0OBOTO OanaHca.

TexHn4eckue yCTpOWCTBA M NMPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KaJOPUMETP, TEXHOJOTUM TMOJYYEHHSI COBPEMEHHBIX MAaTE€pUAIOB, B TOM YHCIE
HAaHOMAaTEpPHUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenuve npu noHW>KEHHOM JaBJICHUH.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBaHus U IJIaBJIEHUS KPUCTAIUIMYECKOTO BEIIECTRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3mepeHne OTHOCUTEIBHOM BIIAXKHOCTH BO3/1yXa.

Pazjnes 4. DiieKTpOAMHAMHUKA

Tema 1. Dnekmpocmamuxa

DNeKTpu3alusl TeJl. JJIEKTPUYECKUU 3apsan. JBa BuAa SIEKTPUUYECKUX 3apsioB.
[IpOoBOIHUKH, AUANEKTPUKA M TOJYNPOBOAHUKHU. 3AKOH COXPAHEHUS IJIEKTPHUYECKOTO
3apsia.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. ToueuHbll 3eKTpUYECKU  3apsii.
Dnektpuueckoe mnoje. Hanpspk€HHOCTh ayiekTpudeckoro nosist. [IpuHumn cynepno3uiuu
AJIEKTPUYECKUX TOJIeH. JIMHUY HATTPSHKEHHOCTHU AJIEKTPUYECKOTO TTIOJIA.

Pabora cun anekrpocratnyeckoro mojs. IloTeHnuan. Pa3HOCTH IOTEHIMANIOB.
[IpOBOIHMKM ¥  AUINEKTPUKA B  JJIEKTPOCTATHYECKOM  Tmone. Jludnekrpudeckas
IIPOHULIAEMOCTb.

DnekTpo€MKOCTh. KoHeHcaTop. DIEKTPOEMKOCTh MIJIOCKOTO KOHAEHCATOPA. DHEPrus



3apsKEHHOTO KOHJIEHCATOpA.
TexHru4ecKue yCTpOKWCTBA U MPAKTUYECKOE TPUMEHEHUE: JIEKTPOCKOII, SJIEKTPOMETP,

AIEKTPOCTATUYECKAs 3aIIuTa, 3a3eMJICHUE 3IIEKTPOTIPUOOPOB, KOHJIEHCATOop,
KOIMPOBAJIBHBIN anmapar, CTPyHHbBINA IPUHTED.
Jlemoncmpayuu

Y CTpONCTBO U IIPUHIIUI IEUCTBUS JIIEKTPOMETPA.

B3auMmopenicTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOAHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIeKTpocTaTuYeCKas 3aluTa.

JIA3IIEKTPUKY B DIEKTPOCTATUYECKOM TIOJIE.

3aBUCHMOCTh JJIEKTPOEMKOCTH ILIOCKOTO KOHAEHCAaTopa OT IUIOLIAAM ILJIACTHH,
PACCTOSIHUS MEXKy HUMU U JUAJICKTPUUECKON MTPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJICHCATOoPA.

Yyenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3Mepenune anekTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. VMcTouHMKHM
Toka. Cuna Toka. [I0CTOSIHHBIN TOK.

Hanpsbxenune. 3akon Oma 11 y4acTKa LIETH.

DIeKTprUYEeCcKoe CONIPOTUBJICHUE. VY enpHOE COIIPOTUBJICHUE BEILIECTBA.
[TocnenoBaTenbHOE, TApaJIENBbHOE, CMEIIAHHOE COEAUHEHUE ITPOBOJIHUKOB.

Pabora snektpuueckoro toka. 3akoH Joyns—JIeHma. MoOIHOCTh 3JIEKTPUUECKOTO
TOKa.

DNEeKTPOJBHXKYIIAsA CUJIa U BHYTPEHHEE COMPOTUBIIEHUE UCTOYHHMKA TOKa. 3akoH Oma
JIJIsl TIOJIHOM (3aMKHYTOM) anekTpuueckoi nenu. Kopotkoe 3amMbIkaHue.

DJIEKTpOHHAs MPOBOJUMOCTh TBEPIABIX METAUIOB. 3aBUCHMOCTH CONPOTHUBIICHUS
METAJIOB OT TeMIIEpATypbl. CBEPXIPOBOIUMOCTD.

DNeKTpUYeCcKuil TOK B Bakyyme. CBOKMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoguuku. CoOCTBEHHAss M TPUMECHAs MPOBOJAUMOCTh IMOJIYNPOBOIHUKOB.
CoiictBa p—n-niepexona. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKHIT TOK B PacTBOpPax M PacIUIaBax S3JECKTPOJIMTOB. DJIEKTPOIUTHUECKAS
JACCOIMALINS. DIIEKTPOIIHU3.

OneKkTpuueckuid TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSITENbHBIA pa3psl.
Monnus. [1na3zma.

TexHn4ecKre YCTpPOWCTBA M IPAKTHUYECKOE IMPUMEHEHHUE: aMIEpPMETpP, BOJIBTMETP,
peocTar, MCTOYHHUKH TOKa, DJEKTPOHArpeBaTelIbHbIe MPUOOPHI, 3JIEKTPOOCBETUTEIbHbBIC
pUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN JAUOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJTYTIPOBOJHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHune CUiibl TOKa U HAIPSHDKEHUSL.

3aBUCUMOCTh COMPOTHUBIICHUSI HWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN



MOTIEPEYHOI0 CeYEHHUs U MaTepuaa.

CMmeniaHHOE COETMHEHHUE MPOBOHUKOB.

[Ipsimoe  u3MepeHHe  SINEKTPOJBWXKYIIEH  cuwibl.  KopoTkoe — 3aMbIkaHue
rajgbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH COMPOTUBIICHUS] METANIOB OT TEMIIEPATYypPHI.

[TpoBOIMMOCTH 3JIEKTPOIUTOB.

HckpoBoit pa3ps ¥ MpOBOJIUMOCTh BO3AyXa.

OHOCTOPOHHSISI TPOBOJAUMOCTD AUO/A.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomoi

N3yyeHue cMelanHoro COeIMHEHUs PE3UCTOPOB.

W3mepennie dSIEKTPOABMKYIIEH CHJIBI HCTOYHMKA TOKA M €ro BHYTPEHHETO
COMPOTHUBIICHUS.

HaOmnronenue snekrposusa.

MesknpeaMeTHbIE CBSI3H

N3yuyenue xypca ¢uzmku 6a30Boro ypoBHs B 10 kiacce oCyHIECTBISETCS C YUETOM
COJIepKATEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMHW MaTeMaTUKH, OWOJIOTHU, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medsicnpeomemuvie noHsimusi, CBSI3aHHBIE C U3YUYCHUEM METOJ0B HAy4YHOTO MO3HAHMS:
SBJICHUE, HAYYHBbIN (akT, runore3a, Gu3MUecKasl BeJIMYNHA, 3aKOH, TEOpHUs, HAOIIOJEHUE,
HKCHEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CHUCTEMbl ypaBHEHUH, NuHeWHas ¢GyHKuus, mnapabona,
runepOosia, ux rpaukd ¥ CBOMCTBA, TPUTOHOMETpUYECKUE (YHKIMHU: CUHYC, KOCHUHYC,
TQHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI U UX MPOEKIIUU
Ha OCU KOOPJAMHAT, CJIOKEHUE BEKTOPOB.

buonoeusa: wmexannueckoe JBWKEHHWE B KUBOM mpupoae, auddysus, ocMmoc,
TEMJI0O00MEH KUBBIX OpPraHW3MOB (BUABI TEIUJIONEpEavH, TEIJIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJE.

Xumusi: JUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHE aTOMOB W MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHAsI MAacca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEH WM Ta3O0B,
AJIEKTPUUECKUE CBOMCTBA METAINIOB, JICKTPOJIUTHYECKAs AUCCOLUAIINS, TaTbBaHUKA.

l'eoepaghus: BIaXXHOCTH BO3/yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE ABWKEHUM C HCIOJIB30BAHHUEM MEXaHU3MOB, YYET
TPEHUSI B TEXHUKE, MOAMIUITHUKHA, UCTIOJIb30BAHUE 3aKOHA COXPAHECHUS UMITYJIbCAa B TEXHUKE
(pakeTa, BOIOMET U APYTHE), IBUTATETh BHYTPEHHETO CTOPAHMUSI, TapOBasi TypOrHa, OBITOBOM
XOJIOMWJIbHUK, KOHJIUIIMOHEDP, TEXHOJOTUU TIOMYUYCHUS] COBPEMEHHBIX MAaTepuajioB, B TOM
YUClie HAaHOMATEPHUAIOB, M HAHOTEXHOJIOTHUU, DJIEKTPOCTATHUECKas 3alllUTa, 3a3eMJICHUE
AIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM MPUHTEP, OJIEKTPOHArpeBaTelIbHbIC MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KJIACC
Paznen 4. DnekTpoaMHaMuKa
Tema 3. Maznummnoe noJe. I1eKmpomazHUMHAA UHOYKYUA



[ToctostHHBIE MarHUTHI. B3auMoIecTBUE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE MOJIE.
Bexrop MarnuTHOM WHAyKIMH. [IpyHIUMI Ccynepno3unvu MarHWTHBIX NoJIed. JIuHun
MAarHuTHOW MHAYKUHMK. KapTuHa JIMHUI MarHUTHOW MHIYKIIUU MOJIS TIOCTOSTHHBIX MAarHUTOB.

MarauTtHoO€E noJjie TPOBOJHUKA C TOKOM. KapTuHa NTMHUN MHIYKIIMA MarHUTHOTO MOJIS
JJIMHHOTO TIPSIMOTO MTPOBOJAHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOIHUKA, KATYIIKH C TOKOM.
OmneiT Dpcrena. B3anmoaeicTBrue MpOBOAHUKOB C TOKOM.

Cuiia AMnepa, €€ MOlyJIb U HAalpaBIICHHUE.

Cuna Jlopeniia, €€ MOIysb W HampaBieHHE. [[BU>KeHUE 3apsHKEHHOM YacTUIbl B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiel JlopeHiia.

SIBneHHE HNEKTPOMArHUTHOM HMHAYKUMU. [IOTOK BEKkTOpa MarHMTHOM WHIYKLUWU.
DIIEKTPOJIBUKYIIAS CUJIa MHIYKIIUK. 3aKOH AJIEKTPOMarHuTHOM uHAyKuu dapanaes.

BuxpeBoe aneKTpuyeckoe moJie. DNEKTPOABIKYIIAs CHUJIa MHIYKIMU B IIPOBOJHUKE,
JBUKYIIEMCS TOCTYNIATEIIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTG. SIBIEHHE CAMOMHAYKIWU. DIIEKTPOABUKYIIAS CUJIa CAMOUHTYKIINH.

DHEeprusi MArHUTHOTO MOJISI KATYIIKU C TOKOM.

DIIEKTPOMATHUTHOE TOJIE.

TexHHYeCKre YCTPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: MOCTOSIHHBIE MAarHWTHI,
AJIEKTPOMArHUTHI, JIEKTPOJABUTATEIb, YCKOPUTEIMU AJIEMEHTAPHBIX YACTHUL], UHIYKIMOHHAs
I1eYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE AIIEKTPOHHOTO ITyYKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3aumoperncTBre 1ByX ITPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[evictBue cunbl JIopeHIIa Ha MOHBI AJIEKTPOIIUTA.

SIBieHME SIIEKTPOMArHUTHON UHTYKIMH.

IIpaBuno Jlenna.

3aBUCUMOCTh  JJICKTPOABMXKYIIEH CWIbl HMHAYKIUM OT CKOPOCTH H3MEHECHUS
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3ydyeHrne MaraHuTHOrO MOJIsl KATYIIKU C TOKOM.

HccnenoBanne neMCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

Pa3nen 5. Kosie0anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 3neKmpomazHumuble Koaeoanus
Konebarenbnas cucrtema. CBOOOIHBIE MexaHWYeckue Konebanus. ['apMoHndeckue
kosneOanus. Ilepuon, wactora, ammutyna u (aza konedanuil. [IpyKUHHBIA MasITHUK.



MareMaTuyecKuil MasTHUK. YPpaBHEHUE TrapMOHUYECKUX KoJjebanuil. IIpeBpainenue
SHEPrUH NMPU TAPMOHUYECKUX KOJICOAHUSAX.

Konebatenbupiii koHTYp. CBOOOHBIE 3JEKTPOMArHUTHBIE KOJICOaHHS B HICATBHOM
KOJIEOATEIbHOM KOHTYpe. AHANOTHS MEXKIY MEXaHWUYECKUMHU M 3JIEKTPOMArHUTHBIMH
konebanusimu. @opmyna Tomcona. 3akoH COXpaHEHUST OHHEPrUM B  HUJCAIBHOM
K0J1e0aTEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromMXx KoyieOaHUSX. BBIHYXICHHbIE MEXaHHYECKHUE
kosieOanusi. Pezonanc. BeiHyX1€HHbBIE 3JIEKTPOMArHUTHBIE KOJICOaHMUSI.

[lepemenHsblii Tok. CUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIIIUTYTHOE U IEHCTBYIOIEE 3HAYEHHUE CUJIBI TOKA U HAIIPSKCHUS.

Tpanchopmarop. IIponsBoacTso, nepenaya u NOTpeOICHUE FIEKTPUUECKON IHEPIUu.
DKOJIOTHYECKHE PUCKH TPH MPOU3BOACTBE IJIEKTpodHepruu. KylbTypa HCIOIB30BaHUA
AIIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HH.

TexHU4ecKue yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: IEKTPUYECKUN 3BOHOK,
reHEepaTop IMEPEMEHHOIO TOKA, JIMHUM JJIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanue  mapamMeTrpoB — KojeOaTelbHOM  cUCTeMbl  (MPYKUHHBIA WM
MaTEMaTUYECKU MASITHUK).

HaOmnronenue 3atyxaromux KojieOaHui.

HccnenoBanrie CBOMCTB BRIHYKIECHHBIX KOJIEOAHUH.

HaoGmronenue pe3oHanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumiorpaMMbl  (3aBUCHUMOCTH  CHJIBI TOKA W HANpPsKEHHUS OT BPEMEHH) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC Mpu mocineaoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KaTYyLIKA MHIYKTUBHOCTH
Y KOHJEHCaTopa.

Mopens TMHUY 2IEKTPONIEPEIAYH.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomsi

HccnenoBaHue 3aBUCUMOCTH MEPUOJAa MaJlbIX KoJieOaHWM rpy3a Ha HUTU OT JJIMHBI
HUTHU U MaccChl rpy3a.

HccnenoBaHre NEPEMEHHONO TOKAa B LENUW M3 IOCIENOBATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHule 60J1Hbl

Mexannueckue  BOJHBI, yciaoBus  pacnpoctpaHenus. Ilepuon.  CkopocTb
pacnpocTpaHeHus U JJiMHa BoJHBL. [lonepeunsie u mpooibHble BOIHbL. MHTepdepenuus u
Tudpakiys MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHBIE ~ BOJHBL.  YCIIOBUSL  M3JIY4YEHHUS DJIEKTPOMATHUTHBIX  BOJIH.
B3anmnass opueHtranus BektopoB E, B, V B anektpomarnutHOM BosiHE. (CBOiCTBa
AIIGKTPOMArHUTHBIX BOJIH: OTpPaXX€HHE, [MpeJIOMJIEHUE, Moygpu3auus, Judpaxius,
unTepdepenus. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 31eKTpOMAarHUTHBIX BOJH. [I[pruMeHeHne 3JeKTPOMAarHuTHBIX BOJH B TEXHUKE



U OBITY.

[IprHIMNBI paguoCBsI3U U TeneBuAcHusA. Pagnomokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: MY3bIKaIbHbIE HHCTPYMEHTBHI,
yJIbTPa3BYKOBasl IUArHOCTHKA B TEXHUKE U MEAUIMHE, pajap, pAAUONPUEMHUK, TEIEBU30P,
anTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacHpOCTPAHEHHUE MOMIEPEUYHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue unrepdepeHuu u qudpakiini MEXaHU4eCKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGmronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYJOW M YacTOTOMN
KoJie0aHu .

HccnenoBanre CBOWMCTB AIEKTPOMArHUTHBIX BOJIH:  OTpPaXXEHUE, MPEIOMIICHHUE,
noJisipu3anys, Iuppaxius, THTEpPEpeHIHsL.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpssMoIMHENHOE pacnpOCTpaHEHUE CBETA B OJIHOPOJHOM
cpene. JIyd cBeta. ToueUHBIN HCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n300pakeHnii B MIOCKOM
3epKaJie.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIA TOKA3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenpHplil yroi mojiHoro BHyTPEHHETO
OTPAKEHUS.

Hucnepcus cseta. CiioxHbIi cocTaB O6enoro cseta. LIBer.

Cobupatonie u pacceuBarouiye JMH3bl. ToHKas nuH3a. DOKYyCHOE pAacCTOSHUE U
onTHYecKass cuia TOHKOM nuH3bL. IlocTpoeHne wu300paxkeHnid B coOHparOlUX U
pacceuBaromux JMH3ax. DopMysa TOHKON JTUH3bL. Y BEIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenesnbl TPUMEHUMOCTH T€OMETPUYECKOUN ONTHUKHU.

BonnoBass ontuka. Hurepdepennus cera. KorepeHTHble WCTOYHUKU. Y CIOBUS
HaOJIIOJICHUST MAaKCUMyMOB W MHUHUMYMOB B HHTEP(PEPEHIMOHHON KapTHUHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuust cBera. JudpakinuoHHas pemeéTka. YclioBue HAOMIONCHUS TJIABHBIX
MaKCUMYMOB TP MaJCHUH MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHrueckue ycTpoMCTBAa U MPAKTHUUECKOE MPUMEHEHHWE: OYKH, Jyna, (oToammapar,
MPOCKITMOHHBIN ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs OITHKA, AU(PPaKIUOHHAS
peLIETKa, MOJIAPOUL.

Jlemoncmpayuu

[IpsiMonMHEHOE pacpoCTpaHEHUE, OTPAXKEHUE U TTpesioMiieHre cBeTa. ONTHYECKHE
puOOpHI.

[TonHOE BHYTpEeHHEE OTpaxeHne. Mozennb CBETOBOA.



HccnenoBanue cBOWCTB N300paxeHM B TMH3AX.
Mopenu Mukpockona, TeJecKkona.

Hab6nronenue natepdepeHIm cera.

Hab6mronenune nudpaxium ceera.

HabGmronenue nucnepcuu cBera.

[TonyueHue crieKTpa ¢ MOMOUIBIO TPU3MBI.
[Toy4eHue creKTpa ¢ mMOMOIIBIO AUPPAKITNOHHON PEIIETKH.
HaOnronenue nosisipuzanuu CBeTa.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomoi
N3mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBOMCTB M300pakKeHUH B JIMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cHIeIHAIBLHOI TEOPUH OTHOCUTETbHOCTH
['paHuIBl IPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [IocTynaTel criennanbHON TEOpUH
OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyme, MPUHIHUI
OTHOCHUTEJIbHOCTH JUHILTENHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKPAIICHUE JJITUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.
CBs13b MaccChl C SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKON YaCTUIIbL. DHEPTHUS TOKOS.

Pa3nen /. KBanToBasi pusuka

Tema 1. Dnemenmul K6AHM O80T ONMUKU

®otonsl. @opmyna [lnanka cBA3M sHEpruM (POTOHA C €ro YaCTOTOW. DHEPrus H
UMITYJIbC (POTOHA.

OtkpeiTie u wuccinenoBanue @ororddexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dbotorpdexra. VYpaBuenue OiHmTeriHa s doTodddekra. «KpacHas rpaHHIIa»
dboTodrddekra.

Jasnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOe IEUCTBUE CBETA.

TexHu4ecKue ycTpocTBa 1 MPaKTUIECKOE MPUMEHEHHE: (POTORIEMEHT, (POTOMATUHK,
CoJIHEUHasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®o10o3(h(DHEKT Ha yCTAHOBKE C IMHKOBOW TJIACTUHOM.

HccnenoBanne 3akoHOB BHeEIHETO (poTodddekTa.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pezepdopaa no paccesiuio o -yactuil. [LnanetapHas
moaenb aroma. [loctymarst bopa. M3nyuenue u nornomienre GOTOHOB MpH MEpPeXojie aToMa

C OJTHOTO YPOBHSI SHEpruu Ha Apyroil. Buasl cnektpoB. CiekTp ypOBHEH SHEpPruu aroma
BOJIOPO/JIA.



BonHoBele cBorctBa wactun. Bomabsl pe  bpoia.  KopnyckynsipHO-BOJIHOBOM

Ty au3M.
CroHTaHHOE U BBIHY>KJIEHHOE U3ITy4EHHE.

TexHuueckue YCTpOﬁCTBa U IPAKTHYCCKOC IIPHUMCHCHUC! CHGKTpaHBHBIfI aHaJIn3

(CTIEeKTpOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopna.
OmnpeneneHue AJIMHBI BOJIHBI JIa3epa.
HaOnronenue nuHeyaThix CIIEKTPOB U3TYyUCHMUS.
Jlazep.
Yuenuueckuii oxcnepumenm, 1abopamopmsie pabomul
HaOnroienue nuHenyaToro CreKkTpa.
Tema 3. Amomnoe adpo

3KCH€pI/IM€HTBI, JOKa3bIBAIOIIHEC CJIOKHOCTbH CTPOCHUA sapa. OTKpBITI/IC
PadIOaKTHBHOCTH. OnbITHI Pe3ep(1)0p1[a 10 OIIPCACIICHUIO COCTaBa PAIHMOAKTHBHOI'O
H3JIYYCHU. CsoiicTBa aﬂb(i)a-, 6€Ta-, ramMmma-u3aydCHu:A. Bnusiaue pPaaAuOaKTHBHOCTH Ha

JKUBBIC OpIraHU3MEI.

OTtkpeiTHE TPOTOHA U HeWTpoHa. HykinonHas monens siapa ['eiizenOepra—lBaneHko.

3apsn sapa. MaccoBoe uucio siapa. M30Torsbl.

Anb(a-pacnaa. OJEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacnan. ['aMMa-u3irydeHue.

3aKoH PaaAuOaKTHBHOI'O paciiaaa.

OHeprus CBs3U HYKJIOHOB B siipe. SnepHbie cuibl. Jlepexkt Macchl sapa.
S nepHble peakuuu. JleneHue u CUHTES sIep.

Anepubiii peaktop. TepmosinepHblii cuHTe3. [IpoOiaemMbl M MEPCHEKTUBBI SAECPHOU

SHEPreTUKU. IKOJOTUUECKUE ACTIEKTHI SIIEPHOM IHEPTETUKHU.
DneMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.
Metobl HAaOIIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIE B3aUMOACUCTBUS. ENMUHCTBO (pn3nuecKkol KapTUHBI MUPA.

TexHuueckne YCTpPOWCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: 03UMETD,
Bunbcona, simepHbliii peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

Cu€TYrK MOHM3UPYIOIIUX YaCTHII.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanne TpekoB YacTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTBHI aCTPOHOMHUM M ACTPOPU3UKHU

Kamepa

Otanbl pa3BUTHS  acTpoHOMHHM. [IpukiIamHOe W MHUPOBO33PEHYECKOE 3HAUYCHHUE

aCTPOHOMMUH.

Bup 38é31H0T0 Heba. Co3Be3nusl, SpKue 3BE3/IbI, INIAHETHI, UX BUAUMOE JIBHIKCHHUE.

CosHeuHast cucreMa.

Connne. ConneuHas akTUBHOCTh. McTtounuk sHepruu CojiHila U 3BE3/. 3BE3/BI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEeKTpabHBIM KJIACC — CBETUMOCTHY. 3BE3MbI



[JIaBHOW MOCJIEN0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY JJIsl 3BE3] IJIaBHOM
nocjiea0BaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE37. COBpeMEHHBbIE MPEACTABICHUS O
MIPOUCXOKICHUH U 3BOJIFOIMU COJIHIIA U 3BE3/. DTaIlbl dKU3HU 3BE3I.

Mueunsliii [1yts — Hama [Nanaktuka. [lonoxenue n nBukenue CoisHia B ['anakTuke.
Turnel ranaktuk. Paguoranaktuky u kBa3zapbl. UEpHBIE OBIPHI B iApaxX ralakTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa060ma. Paz6eranue ranaktuk. Teopus
bonbmoro B3peiBa. PenukToBOE n3nydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HaGmrogenuss HEBOOPYKEHHBIM  TIJ1a30M € HUCIOJIb30BAHUEM  KOMIIBIOTEPHBIX
MPWIOKEHUHN I ONpPENeTICHUs TOJ0XKECHUSI HEOSCHBIX OOBEKTOB HAa KOHKPETHYIO NaTy:
OCHOBHBIE c03Be3/1usg CeBEepHOro MOJIyIIapus U pKUe 3BE3/bI.

Hab6mronenus B reneckorn JIynsl, minanet, Maeunoro [TyTu.

O06o01maromniee NOBTOpPeHHE

Ponb ¢u3mku M acTpOHOMUM B SKOHOMHUYECKOHM, TEXHOJOTUYECKOW, COIMATBLHOU U
TUYECKOU cepax AesATETbHOCTH YEJIOBEKa, POJib U MECTO (PU3UKM U aCTPOHOMHUHU B
COBPEMEHHOM HAy4YHOW KapTUHE MHpaA, poib (PU3NYECKOH TEOopuu B (POPMHUPOBAHUU
MPEICTaBICHUNM 0 PU3NYECKON KapTUHE MUPa, MECTO (U3UUECKON KapTHUHBI MUpa B 00IIIEM
psALYy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuenne kypca pusnku 060a30Boro ypoBHs B 11 kiacce oCyIIECTBISIETCS C YU4ETOM
COJIepKATENbHBIX MEXIPEIMETHBIX CBSI3ed C KypcamMud MaTEeMaTUKH, OWOJIOTHH, XWMHH,
reorpaduu ¥ TEXHOJOTHH.

Meocnpeomemuvie nowsmus, CBI3aHHBIE C U3YYCHUEM METOJIOB HAYYHOTO MO3HAHMS:
SIBJICHUE, HAYYHBIN (hakT, TUIIOTEe3a, (hU3NUYeCKass BEIMYHMHA, 3aKOH, TEOpHUs, HAOIIOSHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHUE CUCTEMbl YpaBHEHUM, TPUTOHOMETpUYeckue GYHKIIUU:
CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI
M UX NPOCKIMU HA OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB, IMPOU3BOJHBIE SJIEMEHTAPHBIX
GbyHKIUH, MPU3HAKK MMOJ00UST TPEYroJbHUKOB, OMPEACICHUE IUIOMAaAN IIOCKUX (Uryp U
00bEMa Ten.

buonocus: snekTpuyueckue sIBICHUS B )KUBOW MPUPOJAE, KoJeOaTeabHbIE NBIKCHUS B
JKUBOM MPUPOJIC, ONTUUYECKUE SBJICHUS B )KUBOUW MPUPOAE, NAECUCTBUE paJvallul HA >KUBbIC
OpraHU3MBl.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKAs] CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIIMYECKON PEIETKY, CIEKTPAIbHBIA aHAU3.

l'eoepaghus: MarHUTHBIE TTOJTFOCA 3EMJTH, 3QJI€KU MarHUTHBIX Py, HOTOCHEMKA 3eMHOM
MMOBEPXHOCTH, TPEJCKA3aHNE 3EMIICTPSICEHUI.

Texunonocus:  NMHUM  DJIEKTpOIEpenad,  TEHEpaTop  MEPEMEHHOrO0  TOKa,
AJIEKTPOJIBUTATEIb, WHAYKIMOHHAS T€4b, pajap, PaaIuONpPUEMHHK, TEJIEBU30P, AHTCHHA,
tenedon, CBU-neub, mpoeKIIMOHHBIN ammapaT, BOJJOKOHHAS ONTHUKA, COJTHEYHas OaTapesl.



IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KIIACC

Kon

pa3aesia

Kox nposepsiemoro

JIEMEHTA

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUSA

OU3NKA U METOIbI HAYYHOI'O [IO3HAHMA

11

®usuka — Hayka o mnpupoae. Hayunsie
METO/bl TO3HAaHUS OKpykaromero wmupa. Poib
SKCIIEPUMEHTAa M TEOPUHM B IPOLIECCE MO3HAHUSA

OPUPOJIBL. DKCIEPUMEHT B (PU3MKE

1.2

MogenupoBanue (U3NYECKUX SIBICHUA U
npoueccoB. Hayunble rumnoressl. Puznyeckue
3aKOHBI M TeOpuu. ['paHHMIBI TPUMEHHUMOCTH
(Gu3MUECKUX 3aKOHOB. [IPHHIMII COOTBETCTBHAL.
Pore u wmecro ¢usuku B (HopMupoBaHHH
COBPEMEHHOW HAay4yHOH KapTUHBI MHpa, B

HpaKTquCKOﬁ JIeSITEeILHOCTH JIIOJeH

MEXAHUKA

2.1

KMHEMATUKA

2.1.1

Mexanudeckoe JABHKCHUC.
OTHOCUTEIHLHOCTD MCXaHHYCCKOI'O JBHIKCHUSI.

Cucrema orcuéra. TpaekTopus

2.1.2

Ilepemenenue, CKOpOCTb (cpennsis
CKOpOCTh, MTHOBEHHasi CKOPOCTb) U YCKOpPEHHE
MaTepUalbHOM TOYKHM, HX IIPOCKIUU HA OCH
cucteMbl koopauHaT. CliokeHue NepeMEIeHul U

CJIO’KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IPSMOJIMHENHOE JBHJKEHHE. I'pacpukn
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpPEHHWS,
IIyTH U IEPEMEIICHUS MaTEpPUAIIBHOM TOYKH OT

BPEMCHU

2.14

CBobOonHOe nmajgeHue. Y CKopeHue

CBOOOIHOTO NAICHUSA

2.1.5

KpuBonmnueliHoe nuxenue. PaBHomepHoe
JABUXXCHUEC MaTepHaHBHOﬁ TOYKHU IO OKPYXHOCTH.

VYrioBas CKOPOCTb, JIMHEHHAsI CKOPOCTh. [lepron u




gacrora. LleHTpocTpeMuTeNbHOE YyCKOpEHHE

2.1.6

TexHuyeckne  yCTpOWCTBA:  CHUAOMETP,
NBIDKEHUE CHApsIOB, IIETHbIE W  PEMEHHBIC

nepeayn

2.1.7

[IpakTnueckue paboTHI. N3mepenne
MI'HOBEHHOM CKOpOCTH. HccnenoBanue
COOTHOILIEHUS MEXIy MYyTSIMH, MPOWIECHHBIMU
TEJIOM 3a MOCJEI0BATEbHBIE PABHBIE IPOMEKYTKH
BPEMEHH TMpU PaBHOYCKOPEHHOM IBUXEHHUHU C
HayaJbHOW CKOPOCTBIO, paBHOW Hyir0. M3ydeHue
JBUKEHUS IIapUKa B BA3KOU JKUIKOCTH. V3ydeHue

JBHMOXKXCHU TCIIA, 6p0H_IeHHOFO TOPU30OHTAJIBHO

2.2

JIMHAMUKA

22.1

[Tpuaoun  otHocurensHocTH  [Manmuites.
IlepBerii  3akon  Herorona.  MHepumanbHble

CHCTEMBI OTCUETa

2.2.2

Macca Teqa. Cuia. [Tpuniun

CYNIEpIIO3UINUN CUIT

2.2.3

Bropoii 3akoH HeroTOHA 1711 MaTepuanbHOU
TOUYKM B MHepLHalbHOU cucteme orcuéra (MCO).
Tperuii 3axkoH HprotoHa i

MaTCpHUAJIbHBIX TOUCK

2.2.4

3akoH BCEMHUPHOT'O TATOTCHHA. Cuma
TAXKCCTH. HepBaﬁ KOCMHUYCCKasA CKOPOCTh. Bec

TCIIa

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbJKEHUS U cuia TpeHus nokos. Koagduunent
TpeHus. CHuia CONpOTUBIIEHUS IIPU ABUKCHUHN Tela

B ) KUJKOCTH HJIN Ira3c

2.2.7

HOCTyrIaTeJ'H)HOG u BpalaTeJIbHOC

JBIDKEHHUE a0COTIOTHO TBEPIOTO TENa

2.2.8

MowmeHT CHJIbI OTHOCHUTCIIbHO ocHu
BpaliCHU:. IIneyo cuabl. YcnoBus PAaBHOBCCHA

TBEpAoro Tena B UCO

2.2.9

TexHuueckrne yCTpONCTBA: MOAIIMITHUKH,

JABUXCHUC NCKYCCTBCHHBIX CITYTHUKOB




2.2.10

[TpakTuueckue paboTEHL. Nzyuenue
JBIDKEHUST OpycKa MO HAKJIOHHOHM TUIOCKOCTH TOJ
JCCTBUEM  HECKONbKMX cwi. MccnemoBanue
3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIINX B
neGopMHUpyeMOl TIPYKUHE U PE3MHOBOM 00pasIie,
OoT BennuuHBl uX Jnepopmauuu. HMccnenoBanue
YCJIOBHI paBHOBECHUS] TBEPIOTO Teja, MMEIOIIEro

OCh BpalllCHUA

2.3

3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

Nmnynbc maTepuanbHOW TOYKH, CUCTEMBI
MarepuajgbHbIX  TOYeK. HWmmynsc cuibl U

N3MCHCHHNEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHuss wumnyinbca B HCO.

PeakTuBHOE ABMKEHUE

2.3.3

Pabora cusl

234

MoIIHOCTh CUJIBI

2.3.5

Kunernueckas OHCPIruAa MaTepHaHBHOﬁ

TOYKH. TeopeMa 0 KHHETHYCSCKOM OHCPIrun

2.3.6

ITorenumanpHas sHeprud. IloTteHumanbHas
SHEeprus ynpyro nehOopMHPOBAHHON MPYKUHBL
[TorenumanpHas JHEPIus Tena BOJM3U

IMOBECPXHOCTU 3emn

2.3.7

HOTGHI_II/IaJ'IBHLIe )51 HCIIOTCHIIMAJIbHBIC
cunpl. CBS3b pa6OTBI HCIIOTCHIOHUAJIBHBIX CHJI C
H3MCHCHHEM MEXaHHYECKOM OHCPIrun CHUCTCMBI

Tel. 3aK0oH COXPAaHCHUSA MEXaHUYEeCKOM OHEPrun

2.3.8

yHPYTI/Ie " HECYIIPYT'UC CTOJIKHOBCHU A

2.3.9

TexHuueckne  yCTpOMCTBA:  JBH)KECHHE

pakeT, BOJOMET, KOIIep, NPYKUHHBIN MUCTOJIET

2.3.10

[Tpaktuyeckue paboTsl. M3yueHue cBs3u
CKOpOCTEH  Telx TpW  HEYNpyroMm  yzaape.
HccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHHEM

MEXaHH4YEeCKOMH OHCPIUU TCJ1a

MOJIEKVYJISIPHAS ®U3UKA U TEPMOJIMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKO TEOPHUU

3.11

OcHOBHEIE ITOJIOKCHHUA MOJICKYJIAPHO-




KUHETHUYECKON TEOpUU. BpOYHOBCKOE NIBHKEHUE.
Huddysus. Xapakrep JIBUKEHUS U

BSaHMOHeﬁCTBHH YaCTuIll BCIIICCTBA

3.1.2

Mogaenu cTpoeHusi ra3oB, >KUJIKOCTEH U
TBEPIBIX TEN U OOBSCHEHHE CBOMCTB BEUIECTBA HA

OCHOBC€ 3THX MOI[CJ'Ief/'I

3.1.3

Macca MOJICKYII. KommgectBo BCIICCTBA.

[Tocrosnnas ABoraapo

3.14

TermmoBoe paBHOBecue. Temmneparypa u €€

n3mepenue. [lkana remneparyp Llenscus

3.15

Monens wupeanmpHOro rasza. (OCHOBHOE
YpaBHCHHE MOJICKYISIPHO-KMHETHYECKOW TEOPUHU

naCaJIbHOI'O Ira3a

3.1.6

AOcomoTHasT Temmeparypa Kak =~ Mepa
CpelHE KUHETUYECKOHM SHEpruu  TEIUIOBOIO
JIBW>KeHUa dvactul] rasa. Illkama Ttemneparyp

KenabpBuna

3.1.7

VYpaBuenue Knanelipona — Menneneesa.

3akoHn [lanpTOoHa

3.1.8

I"'azoBEIE 3aKOHBI. H3omnpornecchr B
UJIEaJbHOM Ta3€ C MOCTOSHHBIM KOJUYECTBOM

BEILIECTBA: M30TepMa, H30X0pa, n300apa

3.1.9

TexHuueckne  yCTpOWCTBa:  TEPMOMETD,

6apomerp

3.1.10

[TpakTuueckue paboThl. M3mMepeHne Maccol
BO3JyXa B KiaccHoW komHate. HccienoBanue
3aBUCUMOCTH MEXJy [apaMeTpaMu COCTOSTHUS

pa3peKEHHOTO Ta3a

3.2

OCHOBbI TEPMOJIMHAMUKU

321

TepmoarHamMuueckas cucreMa.
Bryrpennsis JHEPIUs TEPMOAMHAMHYECKON

CHUCTEMBI U CITOCOOBI €€ U3MEHEHUS

3.2.2

KonmaecTro TETUTOTHI u pabora.
BHyTpeHHssS SHeprus OJHOATOMHOTO HICAIBHOTO

rasa

3.23

Bunp! Tennmonepenayn: TEmIONpOBOAHOCTS,




KOHBEKILIMS, U3JIydeHHe. TemioéMKocTh —Tena.
VYnenpHass  TEIUIOEMKOCTH  BelllecTBa.  Pacuyér

KOJIMYECTBA TCILIOTHI ITPHU TCILJIOIICPEAAYC

3.24

[TepBbiii 3aKOH TEPMOJIMHAMUKH.
[IpuMeHeHne nepBOro 3akoHa TEPMOIAMHAMUKH K
uzonponeccaMm. ['paduueckas HHTeprpeTanus

paboThI raza

3.25

TeroBble MamuHbl. [IpUHIUITBL AEHCTBUS
TEIJIOBBIX MaImuH. [IpeoOpa3oBaHus >HEPrUu B
TEIIoBbIX MamuHaxX. Koaddumment mone3Horo

nevicteus (manee — KIIJ[) TemmoBoil MamvHBI.
Hwukn Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOINHAMHUKH.
HeoOpatumocTs mporieccoB B npupoe. Temnossie
JIBUTATEIIH. DKoJoru4yeckue poOIIeMBbI

TCIINIOSHCPI CTUKHU

3.2.7

TexHuueckue  yCTpOWCTBA:  JBUIATElb
BHYTPEHHEI0 CropaHusi, ObITOBOH XOJOJMIbHHUK,

KOHJIMLIUOHED

3.2.8

IIpakTnueckue paboThI. N3mepenue

YAEIBbHOMN TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOSAHNA BEIIECBA. ®A30BbBIE I[TEPEXO/IbI

331

[TapooGpazoBanue u KOH/IEHCallUs.
Hcnapenne u kumeHwe. YjaenbHas TemoTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYpPHI

KUIICHUA OT JABJICHUA

3.3.2

AOCOII0THAS ¥ OTHOCUTE/IbHAS BJIAXKHOCTH

BO3ayxa. HacelleHHbIN map

3.3.3

TBéproe Temo. Kpucrammueckue
amopdHbIE Tena. AHM30TpONUA CBOWCTB
kpuctaioB. JXuakue kpucrtamiasl. CoBpeMEHHbIE

MaTcpualibl

3.34

[InaBnenue u Kpucrauuzanus. Y IenbHas

TeruioTa rmiuasieHus. Cydonumanus

3.3.5

ypaBHCHI/IC TEIIOBOro OajaHca

3.3.6

TexHuueckue ycTpoWcTBa: TUTPOMETP H

CuxpomeTp, KaJIOpUMCETp, TCXHOJIOT'MH




IMOJIYUCHHUA COBPEMCHHBIX MATCpUaIOB, B TOM

YHCJIIC HAHOMATCPHUAJIOB, © HAHOTCXHOJIOT'N

3.3.7

[IpakTrueckue paboTHI. Nsmepenue

BJIAJKHOCTH BO3yXa

SJIEKTPOJJUHAMUKA

41

SJIEKTPOCTATUKA

411

OnexTpu3anus Ten. DJIEKTPUUECKUM 3aps.

JIBa Bua 3JIEKTPUYECKUX 3aps 0B

412

IIpoBoaHMKY, JUDICKTPUKU u

MOJIYIPOBOIHUKH

413

3aKoH COXpPAaHCHHUA SJICKTPHUICCKOIr'0 3apsia

414

BzaumogeiictBue 3apsnoB. 3akon Kynona

415

Onexktpuueckoe mone. Hampsok€HHOCTH
anekTpudeckoro mois. [IpuHImn cymnepno3unuu.

JInHny HanPsKEHHOCTH IIEKTPUYECKOTO MOJIS

4.1.6

PaGota cuil 3IEKTPOCTATHYECKOTO TIOJIS.

Ilorenuuan. Pa3HocTh HOTEHIINATIOB

4.1.7

HpOBOIIHI/IKI/I u JUIJICKTPUKHU B
IIOCTOSIHHOM QJICKTPUYCCKOM I10JIC.

JII/ISJ'ICKTPI/ILIGCKEUI IMPOHNIIAEMOCTDb

418

DNEeKTPOEMKOCTb. Konpnencarop.
DNeKTPOEMKOCTh TUTOCKOTO KOHJICHCATOPA.

DHeprus 3apsHKeHHOr0 KOHAEHCAaTopa

419

TexHUYECKHE YCTPOMCTBA: DIEKTPOCKOII,
JIEKTPOMETP,  IJEKTpOCTaTHUYEeCKas  3aluTa,
3a3eMJICHHE  DJIEKTPONPHOOpPOB,  KOHIEHCATOP,

KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

IIpakTnyeckue paboTHI. N3mepenue

BJICKTpOéMKOCTI/I KOHJACHCATOpa

4.2

OCTOSIHHBIN DJIEKTPUYECKHM TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

VcnoBus CYIIECTBOBAHUA TIOCTOSTHHOI'O
QJICKTPHUYCCKOI'0 TOKaA. Ucrounnkn Toka. Cuia

TOoKa. [IOCTOIHHBIA TOK

422

Hampspxkenne. 3akon Oma 11 ydacTka

e




423

DJIEKTPUUYECKOE COMPOTUBIICHUE. Y JEIBHOE

COITPOTUBJICHUEC BCIICCTBA

424

HOCHGHOB&TCJ’IBHOC, napajji€JbHOC,

CMCHIAHHOC COCINHECHUEC IIPOBOJHUKOB

4.2.5

PabGora »snekTpuueckoro Toka.  3aKoH

Hxoynsa — Jlenna

4.2.6

MOIIHOCTB NEKTPUIECKOTO TOKA

4.2.7

anekTponaBrkymas cuia (manee — DJ1C) u
BHYTPEHHEE CONPOTUBJICHHE WCTOYHHKA TOKA.
3akon Oma g TOJNHOHM  (3aMKHYTOM)

anekTpuyeckoi nenu. Koporkoe 3ambikanue

428

DJNEeKTpOHHAs  MPOBOAUMOCTH  TBEPIBIX
METAJUIOB. 3aBUCUMOCTh COIIPOTHUBIICHUS

METAJIJIOB OT TEMIICPATYPHI. CBCpXHpOBOI{I/IMOCTL

429

OnexTpuueckuil Tok B Bakyyme. CBolicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

[TomympoBOTHUKH. CoOcTBeHHAS u
NpyUMecCHasd MOPOBOJMMOCThL  ITOJIYIIPOBOJHUKOB.
CaoiictBa p-n mepexona. IlomynpoBoaHUKOBBIE

prOOpbI

4211

BHCKTPI/I‘-IGCKI/II\/'I TOK B JJICKTPOJIUTAX.

9J'IeKTpOJ'II/ITI/ILIeCKa}I Jucconuaims. 9JI€KTpOJ'II/I3

4212

ONEeKTpUUECKU TOK B rasax.
CaMocCTOsATENbHBIA U HECAMOCTOSITETIbHBIA Pa3psil.
PasnuuHble TUIBI  CaMOCTOATEIBHOIO  paspsza.

Momuaug. Inazma

4.2.13

TexHudeckne yCTpPOWCTBA:  aMIEpMETP,
BOJIBTMETD, peocrar, VUCTOYHHMKHU TOKA,
JJIEKTPOHArpEBATEIIbHBIE pudopsI,
JNEKTPOOCBETUTENbHBIE  MPUOOPBL,  TEPMOMETP
COIIPOTUBIICHU, BAKYYMHBIN U0, TEPMUCTOPHI U
(hOoTOpe3uCTOphl,  MOJYHNPOBOJHUKOBBIN  JMOL,

TaJIbBaHUKa

4.2.14

ITpakTnueckue paboThI. N3yuenne
CMEIIIaHHOTO COEANHEHHSI PE3UCTOPOB.
N3mepenne DJIC ucTOYHMKA TOKa U €ro

BHYTPEHHETO  COINPOTHUBIICHUS. HaGmonenue




AIIEKTPOITH3a

11 KJIACC

Kon

pa3aena

Koa nposepsiemoro 3jiemenra

HpOBepﬂeMbIe IJIEMEHTLI COACPKAHUSA

4

SJIEKTPOJJMHAMUKA

4.3

MATHUTHOE ITIOJIE. OJIEKTPOMAI'HUTHAA MHAYKLA

43.1

IlocrostHHbIE Mar"HuThl. B3aumozeiicTBue

IIOCTOAHHBIX MarHuTOB

43.2

MaruuTtHoe T1one. BekTop MarHuUTHOM
uaaykuuu. Ilpunnun  cynepniozunuu.  JIuHumM
MarHuTHOMN MHIYKIUU. Kaprnaa  nunHuit
MarHuTHOM  MHAYKIMM  TOJs  IMOCTOSHHBIX

MAar"dmuToOB

433

MarautHoe moJje IMPOBOJHHUKA C TOKOM.
KapTI/IHa JIMHUR  TI0JIS JJIMHHOI'O  IIpsAMOIO
IMPOBOAHUKA n 3aMKHYTOT'O KOJIbIIEBOI'O
IMPOBOAHNKA, KATYIIKHU C TOKOM. OngIT 3pCTez[a.

B3anMozeicTBre npOBOJHUKOB C TOKOM

434

Cuita Amriepa, €€ MOJTyJIb U HallpaBJICHUE

4.3.5

Cuna JlopeHniia, €€ MOy b U HalpaBJICHUE.
JBr>kKeHre 3apsyKEHHOW 4YacTHIbl B OJHOPOIHOM
MarHuTHOM T1ojie. Pabora cuiibl

Jlopenma

4.3.6

SIBrIeHME HIIEKTPOMArHUTHOW WHTYKIIUH

4.3.7

IToTok BCKTOpa MarHUTHOM HHAYKIUA

4.3.8

QJIC WHTYKIHH. 3akoH

AJIEKTPOMArHUTHON HHAYKIMKA Dapaaest

4.3.9

BuxpeBoe anekrpuueckoe mnone. IJC
UHIYKIMK B TPOBOAHUKE,  JBHXKYIIEMCS

MMOCTYNATCJIbHO B OJHOPOAHOM MArHUTHOM IIOJIC

4.3.10

[IpaBuno Jlenua

4311

I/IH,ZLYKTI/IBHOCTB. SIBnenue CaMOHMHIOYKIIUH.

SJ1C caMOMHAYKIIH




9Hepr1/1;1 MAaroHMuTHOr0O IIOJd KaTyIIKHU C

4.3.12
TOKOM
4.3.13 DNIEKTPOMAarHUTHOE TOJIe
TexHudeckue yCTpOMCTBA: IOCTOSIHHBIC
MarHMuThl, AJIEKTPOMArHUTHI, SJIEKTPOJBUTATED,
4314 YCKOPHUTEIH 3JIEMEHTaPHBIX YaCTHUL], UHIYKIIMOHHAS
neyb
[IpakTrueckue paboTHI. N3yuenue
MarHUTHOTO  MOJs ~ KaTylIKd C  TOKOM.
4.3.15 HccnenoBanue neiicTBUS NOCTOSHHOIO MarHuTa Ha

paMKy ¢ TOKOM. MccinenoBanue sIBJICHUS

BHCKTPOMaFHHTHOﬁ WHAYKIUA

KOJIEBAHW A 1 BOJIHbI

5.1

MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE KOJIEFAHU A

5.11

KonebatenbHass  cuctema.  CBoOOAHBIE
kosebanus. ['apmonndeckue xonedanus. [lepuon,

qacToTa, aMIIUTyJa U (1)833 KoJIeOaHui

512

[IpyxuHHBIH MasTHUK. MaremMaTudeckuii

MassTHHK

5.13

YpaBHCHHE TapMOHHUYECKUX KOJCOAHUH.
Kunematnueckoe ¥ JUHAMUYECKOE OINMCAHUE

K0JIe0aTeIIbHOTO JABHXXCHU S

5.14

HpeBpameHI/Ie OHEPrun Ipn
rapMOHHUYCCKUX koneOanusax. CBs3b AMIIIUTYIbL
KoJieOaHMit HCXOI[HOﬁ BCJIMYUHBI C aMIUIUTYydaMU

Kosie0aHui e€ CKOPOCTH U YCKOPEHMUSI

5.15

Konebarenbubiii  koHTYyp.  CBOOOAHBIE
AJIEKTPOMArHUTHBIE KOJIEOaHUS B  HUJCATBHOM
Koje0aTeJIbHOM  KOHTYpe. AHAJOTHSl  MEXIy
MEXaHUYECKUMU U AJIEKTPOMarHUTHBIMHU

konebanusmu. ®opmyna Tomcona

5.16

3aKoH COXpPAaHCHUS SHEPruu B MACAJTIBHOM

KOJIe0aTeIbHOM KOHTYPE

5.1.7

BBIHY)KI[CHHBIG MEXaHHYEeCKHE KOJeOaHHs.
Pe3onanc. Pe3onaHcHas KpHuBad. BBIHy)KI[CHHBIe

SJICKTPOMArHuTHBIC KoJieOaHMsI.




5.18

Ilepemennblii  TOK.  CUHYCOUIATBHBIN

MEPEMEHHBIN TOK.

5.19

MoIHoCTh MIEPEMEHHOTO TOKa.
AMIUIMTYIHOE W JCHCTBYIOIEE 3HAYCHHE CHIIBI

TOKa W HAIIPSXKCHUA

5.1.10

Tpancopmarop. [Ipoussonctso,
nepeaavya u noTpedaeHue 3eKTPUIECKON SHEPTUH.
OKOJIOTUYECKME  PUCKM HpPU  IPOU3BOJACTBE
AIEKTPUYECKON SHEPIruu. Kynerypa
UCII0JIb30BaHUs 3JIEKTPOIHEPTUU B IIOBCEHEBHOM

KHU3HU

5.111

Texauyeckue ycrTpoiicTBa: ceiicmorpad,

AIIEKTPUYECKUI 3BOHOK, JIMHUH JIEKTpoIIepe1ay

5.1.12

[Tpaktiueckue pabotel. MccienoBanue
3aBHCUMOCTH IIepro/ia MaJIbIX KoJIeOaHul rpy3a Ha
HUTH OT JUIMHBl HUTM M  Macchl TIpy3a.
HccnenoBaHue MNEpeMEHHOIO TOKa B ILENM U3
[I0CJIEI0BATENIBHO COEIMHEHHBIX KOHJEHCATOpa,

KaTyHIKHU U pE3UCTOPa

5.2

MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanunueckue BOJIHBI, YCIIOBHS
pacrpocTpaHeHHs.. [lepuon. CkopocTb
>21 pacnpocTpaHeHus U JUIMHA BOJHBL. [lonepeunsie u
MIPOJI0JIbHBIE BOJIHBI
HNuTtepdepennus " mudpaxius
5.2.2
MEXaHUYECKHUX BOJIH
) 3Byk. CkopocTh 3Byka. ' pOMKOCTH 3BYKa.
>23 BeicoTa Tona. TemOp 3Byka
DONEeKTPOMarHuTHbIE  BOJHBL. Y CIIOBUSA
U3ITy4eHUs! DJIEKTPOMAarHUTHBIX BOJIH. B3anmHuas
524 opueHTamusi BekTopoB E, B wmw v B
AJIEKTPOMATrHUTHOM BOJIHE B BaKyyMe
CBoiicTBa  DJIIEKTPOMATHUTHBIX  BOJIH:
OTpaXkeHHUE, IIPEJIOMIIEHUE, noJIsipu3anus,
525 nudpakimms, uHTEephEpEHITHS. CxopocTb
AJIEKTPOMArHUTHBIX BOJIH
5.2.6 [xama AEKTPOMAarHUTHBIX BOJTH.




HpI/IMeHeHI/Ie SJICKTPOMArduTHBIX BOJIH B TEXHUKE

U OBITY

5.2.7

HpI/IHHI/IHBI PagruoCBA3N U TCICBUACHUS.
Pazmonomuml. :‘)J'ICKTpOMal"HI/ITHOC 3arpsA3HCHUC

OKpYKaroIlIeH cpebl

5.2.8

TexHudeckue yCTpOMCTBA: MY3bIKaJIbHBIC
MHCTPYMEHTBI, YJIbTPa3BYKOBas JIHAarHOCTUKA B
TEXHUKE M MEIULMHE, pajap, PaIuONpUEMHUK,

TeJeBU30p, aHTeHHa, TeaehoH, CBU-neun

5.3

OIITUKA

5.3.1

[IpsimonHeliHOE pacnpoCTpaHEHUE CBETa

B OJIHOPOAHOM cpene. Jlyu cera

5.3.2

OTtpaxeHue cBeTa. 3aKOHbl OTPAXKEHUS

ceeta. [TocTpoeHne n300pakeHMI B INTOCKOM 3epKajie

5.3.3

HpeJIOMJIeHI/Ie cBeTa. 3aKOHBI IIPCIIOMIICHUSA

cBeTa. AOCOIIOTHBIN ITOKa3aTeNlb IMPCIOMIICHUA

5.34

[Tonuoe BHYTpPEHHEE OTpaKeHHE.
[lpenenbHblii  yros  MOJHOTO  BHYTPEHHErO

OTPAKEHHUS

5.3.5

Hucnepcus cera. CloXHBI — cOCTaB

6enoro ceera. [{Ber

5.3.6

Coluparoniiue M pacceuBaONINE JIMH3BI.
Tonkas nuH3a. @DOKyCHOE paccTosiHuE WU
ONTHYECKasi cuja TOHKOM nuH3BL [locTpoeHue
M300paXeHN! B COOMPAIOIIUX M PACCEHUBAIOIINX
nuH3ax. Popmyna TOHKOM JMH3BL. Y BEJIHYEHHUE,

aBaeMoOe JTHH30U

5.3.7

[Ipenensl npUMEHUMOCTH TE€OMETPUYECKON

OIITHUKHU

5.3.8

Wntepdepentuss  cBera.  KorepeHtHble
MCTOYHUKU. Y CI0BUSI HAOIIOJEHUSI MAKCUMYMOB U
MUHHMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT

ABYX CI/IH(ba3HBIX KOTCPCHTHBIX UCTOYHUKOB

5.3.9

Hudpakmus  cBera.  JludpakunoHHas
pemérka.  YcinoBue — HaOMIONEHUS — IUIABHBIX
MaKCHMYMOB IpH MaJeHUH MOHOXPOMAaTHYECKOTO

CBeTa Ha JU(PPAKLUOHHYIO PEIIETKY




5.3.10 [Tonspu3zanus cBeta
TexHuueckue yCTpOMCTBA: OYKH, JIyNa,
¢doroamnmapar, IIPOEKLIMOHHBIN ammapar,
>34 MHUKpPOCKOII, ~TEJIECKOI, BOJOKOHHAs ONTHKA,
T pakuoHHAs PeMIETKA, MOJIIPOU
[IpakTnueckue  paOOTBHI. N3smepenue
5310 MoKazaress MIPEIOMJICHUS. Uccnenosanue

CBOWCTB M300pakeHuil B imH3ax. HaOmronenue

JUCIICPCHUU CBETA

3JIEMEHTbI CHELIMAJIBHOW TEOPUU OTHOCUTEJIBHOCTU

r paHUulbl IMIPUMEHUMOCTH KJ1aCCUYECKOM

MCXaHHUKH. HOCTyJIaTBI TCOPHUU OTHOCUTCIIbBHOCTHU:

61 WHBAapHAHTHOCTh MOJYJS CKOPOCTH CBeTa B
BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIITEIHA
OTHOCUTENHHOCTH OJIHOBPEMEHHOCTH.
0.2 3ameyieHre BpEMEHU U COKPAIICHHUE JITTMHBI
6.3 DHeprus U UMITYJIbC CBOOOTHON YaCTHIIbI
CBsi3b Macchl C SHEPrued M HUMITYJIbCOM
6.4 CBOOOJHOMN YacTULIBI. DHEPrusi MOKOsI CBOOOJHOM
YACTHIIBI
KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOW OIITHUKH
®otonbl. Popmyna [Ii1aHka cBs3U SHEPTUH
7.11 ¢oTOHAa C €ro 4yacToTOH. DHEpruss W UMILYIbC
dborona
OTkpbITHE U UcchenoBaHue GoTordeKTa.
112 Omnbitel A.I'. CroneroBa. 3akonsl portodaddexra
7 YpaBHeHue OHHIITENHA VIS
13 dotorddekra. «KpacHas rpanumay Gporodddexra
7.14 Jasnenue cBera. OnbiTel I1.H. JleOenena
7.15 XUMHYECKOE NENCTBUE CBETA
TexHuueckue ycTpoiicTBa: (POTOIIEMEHT,
716 doTonaTunk, conHeuHas 6aTapes, CBETOANO
CTPOEHUE ATOMA
7.2 - Monens atoma ToMmcoHa. OIBITE

Pesepdopaa o uccieoBaHuiO CTPOCHUS aTOMa.




[InanerapHas Moaenb aToMa

7.2.2

[Toctynatet bopa. N3nyuenne u
norJyiomeHne (OTOHOB NpPU MEPeXxoie aroma c
OJIHOTO YypOBHS DJHEpPruM Ha Jpyrod. Bums
criekTpoB. CHeKTp ypOBHEH »dHEpPruM aroma

BOJIOPOAA

7.2.3

BomnHoBrIe cBoiicTBa yacTull. BoJHEBI ne
bpoiinsa.  KopnyckyisspHO-BOJIHOBOM — JAyajlu3M.

Judpakuus 37eKTPOHOB Ha KPUCTAIIaX

724

CroHTaHHOE H BBIHYXXJICHHOC H3JIYUCHHC.

YcTpoiicTBO U IPUHIHUIT pabOTHI Jlazepa

71.2.5

TexHuueckne yCTpOMCTBA: CIEKTPAIbHBIN
aHanu3  (CIIEKTPOCKON),  Jla3ep,  KBAHTOBBIN

KOMIIBIOTCP

7.2.6

[Ipaktnueckne  paborel.  Habmonenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A/1PO

7.3.1

Metonbl  HaONIOACHUS W PETUCTPALMH

QJICMCHTAPHLIX YaCTHUI]

7.3.2

OTkpbITHE  paTUOAKTUBHOCTU.  OIBITHI
Pesepdopra 1o OIIPEEIEHUIO cocTaBa
paanoakTuBHOrO wu3nydeHus. CBoiicTBa anbda-,
Oerta-, raMMa-u3Nny4eHus. Bnusinue

PaAnOaKTUBHOCTHU HaA KUBBIC OPraHU3MBbI

7.3.3

OTkpelTHE  TPOTOHA W HEUTpPOHA.
Hyknonnass wmogens sigpa  [eiizenOepra —
WBanenko. 3apsn sapa. MaccoBoe uucio sapa.

M3oTonsl

734

Anbpa-pacnaz. ONEeKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacnan. [‘amMma-uzinydeHue.

3akoH paaAroOaKTUBHOIO paciiaga

7.3.5

3HCpI‘I/IH CBs3H HYKJIOHOB B aape.

SAnepusle cuibl. Jledhekt maccol sapa

7.3.6

SAnepusle peaknuu. [lenenne u CcHUHTE3

saep

7.3.7

SnepHblii peaxrop. TepMosiiepHbIit




cunte3. [IpobseMbl W TEPCHEKTHBBI SECPHOM
SHEPreTUKU. DKOJIOTMYECKUE AaCIMEKThl sIEPHOU

SHEPIr€TUKU

7.3.8

BHGMGHTapHBIC HYaCTHIBI. OTKpI)ITI/IC

MMO3UTpPOHA. (DYHI[aMeHTaJ'IBHBIe BSaHMOHCﬁCTBHH

7.3.9

TexHHYeCcKue  yCTpOWCTBA:  JO3UMETD,
Kamepa BuibcoHa, sSnepHBIA peakTop, aTOMHas

oomM0Oa

7.3.10

IMpakTnueckue pabotsl. MccnenoBanue

TPEKOB YacTHII (TI0 TOTOBBIM (oTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro neba. Co3Be3ams, spKue

3Bé3I[I)I, IIJTaHETHI, UX BUANMOC ABHM)KCHHUEC

8.2

Conneunas cucrema. Ilnanersl 3eMHON
rpymnmnsl. [lnaHeTbI-TUraHTBl W UX CHYTHHKW,
KapJMKOBbIE IUIaHeThl. Manble Tena CoiaHeuHOU

CHCTCMBbI

8.3

Comnne, Qortochepa u  armocdepa.

ConHeyHas akTUBHOCTh

8.4

Wctounuk sHeprun CosHia u 3B€371

8.5

3BE3/IbI, UX OCHOBHBIE XapPaKTEPUCTUKHU:
Macca, CBETUMOCTb, pPaaHyC, TEMIIeparypa, HX
B3aMMOCBs3b. Jlnarpamma «CrneKTpajbHbIN KJ1acc —
CBETHMOCTDY. 3BE3BI IJIaBHOU
MMOCJIEIOBATEILHOCTH. 3aBUCHMOCTL «Macca —
CBETHMOCTB» TS 3BE31 TJIaBHOI

IOoCJIEA0BATCIIbHOCTHU

8.6

Buytpennee crpoenue 3831, COBpeMeHHBIE
MNpEACTABJICHUA O IMPOUCXOKIACHUN W ISBOJIIOIIUA

CoHiia ¥ 38631, DTarbl )KU3HHA 3BE3]1

8.7

Mneunsiii  Ilyte — mHama [anaktuka.
CrimpasibHas CTPYKTypa I'amakTukm,
pacripenienenue 3B€3/1, raza u npuid. [lonoxenne u
nemwkenne Comamna B T'amaktmke. Ilmockas wu
cdepuueckas mojacucTeMsl ['anakTuku

8.8

Tuner ranaktuk. Paguoranmaktnku U

KBa3apbl. UEpHBIE BIPHI B sipax TalakTHK

8.9

Bcenennas.  Pacmupenne — BceneHHOI.




3akon XabO06ma. Pazberanue ramaktuk. Bospact u
paguyc BceneHHOH, Teopuss bousblIoro B3phIBa.
Mognens «ropsiueit  Bcenennoi». PenukToBoe

H3JIYy4YCHUC

Macmrabnass ~ cTpyktypa  BcenenHoi.
8.10 MeraranakTuka. Hepeménnbie poOJIeMBbI

aCTPOHOMHHU

3. INTAHUPYEMBIE PE3YJIbTATblI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOro mnpeamera «®Pusnka» Ha YpPOBHE cpelnHero ooOuiero obpazoBanus (06a30Bblil
YPOBEHB) JOKHO O0ECIEUYHUTh JOCTHIKEHUE CICIYIOIIMX JTUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHbIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3ysbTaThl OCBOECHUS yueOHOro npeamera «dusnka» JOHKHBI OTpakaTh TOTOBHOCTh U
CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCA CPOPMUPOBAHHON BHYTPEHHEH MO3MUIMEH JUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OpHEHTALU{, [O3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIINUX
TPaJMLIUOHHBIM LIEHHOCTSIM POCCHIICKOro OOLIeCTBa, pacCUIMPEHUE >KU3HEHHOTO OIbITa W OIbITa
JESTENIbHOCTH B IPOLIECCE peann3allii OCHOBHBIX HAIIPABJICHUN BOCHHUTATEIbHOW AESTEIBLHOCTH, B TOM
YHCJIE B YaCTH!

1) rpa:KIaHCKOro BOCIIMTAHMSI:

c(OpMUPOBAHHOCTb TPAXKIAHCKOHN MO3UIIMH 00yYaroIIerocs Kak akTUBHOI'O U OTBETCTBEHHOTI'O 4JieHa
pOCCUICKOro o0IIIecTBa;

IPUHITHE TPAJULIUOHHBIX OOIIEYETOBEUECKUX T'YMAHUCTUYECKUX U JEMOKPAaTUYECKHX LEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIESITEILHOCTh B MHTEPECAX I'Pa)IaHCKOro OOIIeCcTBa, y4acTBOBATh B
CaMOYIpaBJIEHUHU B 00pa30BaTEIbHON OpraHu3aluy;

yYMEHHUE B3aMMOJAEHCTBOBATH C COLMAIBHBIMM MHCTUTYTAMH B COOTBETCTBUM C MX (QPYHKIUSAMH U
Ha3HauEHHUEM;

TOTOBHOCTb K T'YMaHUTapHOMN U BOJIOHTEPCKOM JIEATENBHOCTH;

2) IaTPHOTHYECKOT 0 BOCIIHTAHMSI:

c(OpMUPOBAHHOCTh POCCUNCKOMN IPa’kJaHCKOM MACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOLIEHHE K IOCYIapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHUSM POCCHUMCKUX YYEHBIX B
obnactu (pU3MKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUYECKOI0 TIOBECHNUS;

CIIOCOOHOCTh OLIEHMBATh CUTYyallMI0 U TPUHUMATh OCO3HAHHBIE PEHICHMsS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B ACSITEIBHOCTH YUYEHOTO;

OCO3HaHHUE JINYHOTO BKJIaJ]a B TOCTPOCHHUE YCTOMYMBOIO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIKOYasg OCTETUKY HAy4YHOIO TBOPYECTBA, IPUCYLIETO
¢buznueckoil Hayke;

5) Tpy10BOro BOCHUTAHUS:

UHTEpEC K DPa3NUYHbIM cepam npodeccHOHANbHON NeATeNbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(GU3UKON M TEXHHUKOW, YMEHHE COBEpINATh OCO3HAHHBIA BHIOOp Oymymiel mpodeccuu M Peain30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TJIAHBI;

TOTOBHOCTb U CITIOCOOHOCTH K 00Pa30BaHUIO U caMOOOPa30BaHUIO B 001acT (PU3MKK HA MPOTSHKEHUN
BCEH JKU3HU;

6) 3K0JI0rH4ecKOro BOCIIMTAHHUS:

c(OPMHPOBAHHOCTh 3KOJIOTMYECKON KYJIbTYpPbI, OCO3HAHUE III00AJIBHOIO XapaKTepa SKOJIOTHYECKUX



npoOiem;

MJJAHUPOBAHUE W OCYILIECTBJICHUE ACHCTBUH B OKPY)KAIOIIEH cCpelle Ha OCHOBE 3HAaHWS IeeH
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

pacuIMpeHue OmbITa AeATeIbHOCTH IKOJIOTUYECKOM HAIIPaBICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUI
1o (u3uKe;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTh ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
¢u3nUecKoil HayKu;

OCO3HaHME IICHHOCTH HAy4yHOW JesATeIbHOCTH, TOTOBHOCTH B Ipoliecce H3ydyeHHs (UMKU
OCYILIECTBIIATH IPOEKTHYIO U UCCIIEI0BATENIBCKYIO IEATEIBHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METAIIPE/JIMETHBIE PE3VJIbTATbBI

[To3HaBaTeNIbHBIE YHUBEPCAIbHbBIE YU€OHBIE IEHCTBUS

ba3oBeie Toruueckue 1eUCTBUS:

CaMOCTOSTENILHO (POPMYIIHPOBATH M aKTyaTHM3UPOBATh POOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIpeNeNATh LeNIU IeATEIbHOCTH, 3aJaBaTh apaMeTpbl U KPUTEPUHU UX JTOCTHKEHMUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

paspabaTbiBaTh IUIaH pPEUIEHUs MpoOJIeMbl C Y4YETOM aHalu3a HMMEIOLIMXCS MaTepUaIbHBIX U
HeMaTepUabHbIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTh, OLICHUBAaTh COOTBETCTBUE PE3yJbTaTOB ILIEJSAM, OLIEHUBAThH
PHUCKHU NOCIEACTBUN JESATENBHOCTH;

KOOPJIMHUPOBATh U BBIOJIHATH pabOTy B YCIOBUSAX PEaIbHOTO, BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHUSI,

pa3BUBATh KPEATHBHOE MBIIIJICHUE NIPU PELLICHUH )KU3HEHHBIX TPOOIIEM.

ba3oBble nccnenoBarenbCKue A1eUCTBUS:

BJIaJICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOYEBBIMH MTOHATUAMHU U MeToAaMU (GU3NYECKOI HayKH;

BJIAJICTh HABBIKAMH y4eOHO-MCCIIEIOBATENLCKOW M TPOEKTHOW AEATENILHOCTH B obOnactu (pusnkwy,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB PEUIeHHUs 3ahad (pu3nyeckoro
CoOJIepKaHusl, IPUMEHEHUIO PA3INYHBIX METOAO0B [TO3HAHUS;

BJIAJICTh BUJIaMU JIEATEIbHOCTH IO MOJIyYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETALUH, IPEOOPa30BaHHIO
U TPUMEHEHUIO B PA3IUYHbIX Y4YEOHBIX CHUTYyallUsX, B TOM YHUCJIE MPH CO3/aHUU Y4E€OHBIX IPOEKTOB B
obmnact pu3MKH;

BBISIBJISATh IPUYMHHO-CIIEJCTBEHHBIE CBA3M M aKTyalU3UpOBaTh 3ajady, BBIJBUIaTh TUIIOTE3Y €&
pelIeHrs, HaxOIuTh apryMEHThl Js J0Ka3aTeJbCTBA CBOUX YTBEPXKIEHUHM, 3aJaBaTh NapaMeTpbl U
KPUTEPHU PELICHHUS;

AQHAIN3UPOBATh IOJIYUEHHbIE B XOJI€ PEIICHUs 3aJaud pe3yJbTaThl, KPUTUYECKHU OLIEHUBATh HX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJ]aul B 00pa30BaTEIbHOMN I€ATEIbHOCTH, B TOM YHCIIE IIPU
U3y4yeHUH (PU3HKH;

JIaBaTh OLEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh MEPEHOCUTD 3HAHUS M0 (PU3UKE B IPAKTUYECKYIO 00JIACTh KHU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE HJIEH, IPE/UIaraTh OPUTrHHAIBHBIE TOIXOIbI U PELICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, TOMYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pabora ¢ unpopmanueii:

BJIAJICTh HAaBBIKAMU IOJIydyeHHs] MHGpOpMalUU (U3MUECKOTO COJEpPKAHUS U3 MCTOYHHUKOB Pa3HBIX
THUIIOB, CAMOCTOSATENBHO OCYIIECTBIATh MOUCK, aHAJIN3, CUCTEMATH3AIMI0 U HHTEpIpeTalnio HH(opMaIuu
Pa3IUYHBIX BUJIOB U (POPM MpeACTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(POPMAIINY;

HCIIOJIb30BaTh CPEJCTBA HMH(POPMAIMOHHBIX ¥ KOMMYHUKALIMOHHBIX TEXHOJOTUH B pEUICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX ¥ OPraHU3AlMOHHBIX 33J1au ¢ COOI0ACHNEM TpeOOBaHUI SIPrOHOMUKH,
TEXHUKU O€30MacCHOCTH, TUTHEHBI, pecypcocOepekeHusi, MPaBOBbIX U OJTUYECKUX HOPM, HOPM
UH(POPMALIMOHHOM O€30M1aCHOCTH;

co3/laBaTh TEKCThl (DU3MUECKOTO COJIEp)KaHUs B Pa3IUYHbIX (opmarax ¢ yuy€TOM Ha3HAYCHMS



UH(OPMALIUU U [IEJIEBOM ayAUTOPUH, BEIOWpAst ONTUMANIbHYIO (hOpMY IPEACTABICHUS U BU3YaTH3aLlUH.

KoMmMmyHHKaTHBHBIE YHUBEpCAIbHBIE YUeOHBIE TEHCTBUS:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOI IEATEIHHOCTH;

pacro3HaBaTh MPEINOChUIKY KOH(PIUKTHBIX CUTYallul U CMr4aTh KOH(IUKTHI,

Pa3BEPHYTO U JJIOTUYHO M3J1araTh CBOK TOUKY 3PEHHUS C UCIIOJIB30BAHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYILECTBA KOMAHIHON U UHIUBUAYAIbHON pabOThI;

BbIOMpATh TEMATUKY U METOJbI COBMECTHBIX JEUCTBUI C YUETOM OOLIUX UHTEPECOB U BO3MOXKHOCTEN
KQ)KJIOTO WICHA KOJUUIEKTHBA;

IIPUHUMATD L€ COBMECTHOM €ATEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH ACUCTBUA 110 €€
JOCTHKEHUIO: COCTABIIATH IJIaH IEUCTBUHN, paclpelessaTh poJid ¢ Y4€TOM MHEHUI y4aCTHUKOB, 00CYXKIaTh
pe3yabTaThl COBMECTHOW PabOTHI;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJAaJa M KaXJIOr0 yYaCTHHKAa KOMAaHIbl B OOIIMI pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

IIpeJiaraTh HOBBIE IIPOEKTHI, OLIEHUBATH UJIEU C IMO3UIIMN HOBU3HbBI, OPUTUHAIBHOCTH, IPAKTUYECKOU
3HAYMMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B PA3JIMYHBIX CHUTYyaUUsX, IPOSIBIATh
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITNATHBHBIM.

PerynsaTuBHble yHUBEpcalbHbIE YueOHBIE JEHCTBUS

Camoopranu3anusi:

CaMOCTOSITENILHO OCYIIECTBIIATH MIO3HABATEIBHYIO JIEATEIBHOCTh B 001aCTH (DPU3UKH U ACTPOHOMHMH,
BBISBIISITH IPOOJIEMBI, CTABUTH M (POPMYITUPOBATH COOCTBEHHBIC 33]1aUH;

CaMOCTOSTEJIbHO COCTABJIATH IUIaH PELIEHUs] PACUETHBIX M KAYECTBEHHBIX 3a/1a4, TUIAH BBIOJIHEHUS
IPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U NMPEATNIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYALIUSIM;

paciupsATh paMKU y4eOHOIO IIpeIMeTa Ha OCHOBE JIMYHBIX IPEATIOYTEHHI;

JIeJIaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO APYAUIHMH B 00NacTU (U3UKHU, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTpOJIb, SMOLIMOHAIbHBIN UHTEIJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBHI B 1€ATE€IbHOCTb, OLIEHUBATH COOTBETCTBUE
pE3yJIBTAaTOB LIETAM;

BJIQ/IETh HaBBIKAMM IO3HABATEIbHOM pe(IeKCUU KaK OCO3HAHHUS COBEPILAEMBIX JEHCTBUN H
MBICIIUTENIBHBIX ITPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

MCIIOJIb30BaTh MPUEMBI PEIIEKCHH ISl OLIEHKH CUTYallUH, BEIOOpa BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHWKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NpUHUMATD ce0sl, TOHMMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX IIPU aHAJIN3€E PE3YyJIbTaTOB AEATEIBHOCTH;

IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mpornecce 10CTHXKEHUS IMYHOCTHBIX PE3YJIbTaTOB OCBOECHUS IPOTrpaMMbl 10 (U3UKE Ui YPOBHS
cpenHero oOmiero oOpa3oBaHMs Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIN HMHTEIJIEKT,
npernonararomui copMupoBaHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHMMATh CBOE IMOLMOHAIBHOE COCTOSHUE, BUJIETD
HaIpaBJICHUS Pa3BUTHUS COOCTBEHHON SMOIIMOHABHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpEryJIHpPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHUE, CIIOCOOHOCTD AN TUPOBAThCA K AMOIMOHAIBHBIM U3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHMBAllMM, BKJIIOYAIOIIEH CTPEMIIEHME K JIOCTHIKEHUIO LIEIU U YCIEXY, ONTHMHU3M,
MHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOYKHOCTEH;

HMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOIIMOHAIEHOE COCTOSIHUE JIPYTUX, YUUTHIBATH €TO
IIPU OCYIIECTBIIEHUU OOIIEHUSI, CIOCOOHOCTh K COUYBCTBHIO U COINIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUYAIOLIUX CMOCOOHOCTH BHICTpAaUBaTh OTHOUIEHUS C JPYTMMHU JIIOJIbMHU,
3a00TUTHCS, TPOSBIIATH UHTEPEC U pa3periaTb KOHQIUKTEI.



HPEAMETHBIE PE3YJIBTATDBI

K xoHmy o0ydyenusi B 10 Kjiacce mpeaMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE IOJIKHBI
0TpakaTh CGPOPMUPOBAHHOCTD Y 00YUAIOIIUXCH YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEpPax pojib U MecTo (U3UKU B (GOPMUPOBAHUU COBPEMEHHOUW HaydHOM
KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTHH, B MPAKTUUYECKOM 1€ATEIbHOCTH JTIOCH;

YVUUTHIBaTh TpaHMIIBl TPUMEHEHUS H3YUYEHHBIX (U3MUECKUX MOJeNel: MaTepuaabHas TOYKa,
WHEpIHaIbHas CUCTeMa OTCYETa, aOCOMIOTHO TBEPAOE TENO, UACANBHBIA Ta3, MOJICIU CTPOCHHUS Ta3oB,
KUAKOCTEH U TBEPJBIX TEJl, TOUSUHBIN AIEKTPUUYECKUH 3apsii IPH pelieHrnn GU3NIECKuX 3a/1ay;

pacmno3HaBaTh (U3NYECKUE SBICHUS (MPOIECCH) M OOBAICHATH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHMS BEIIECTBA M JJIEKTPOJUHAMUKH: PABHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIIKEHUE, CBOOOJHOE TMaJieHWE TeJ, JABWKCHHE IO OKPYKHOCTH,
WHEpLHUA, B3auMoiericTBre e, 1udys3usi, GpOyHOBCKOE IBHKEHUE, CTPOSHUE KUAKOCTEH U TBEPABIX Ted,
u3MeHeHne 00bEMa Tell IPU HarpeBaHUU (OXJIAXKICHUH ), TEILUIOBOE PAaBHOBECHE, CTIAPCHHE, KOHICHCAIIUS,
IUIaBJICHUE, KPUCTAJUIM3AlMs, KUIIEHHWE, BJIAXXHOCTb BO3[yXa, IOBBIIICHUE [ABJICHHS Tra3a IpU €ro
HarpeBaHUM B 3aKPbITOM COCYJE, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHHUS ra3a B H30IMpoleccax,
3JIEKTPU3ALMS TEJl, B3aUMOJIEUCTBUE 3apsI0B;

ONKCHIBATh MEXAaHWYECCKOE MABM)KCHHE, WCIONB3ysd (DU3UYECKHEC BEIUYHMHBI: KOOPJWHATA, IIYTh,
NepeMEIIeHNE, CKOpPOCTh, YCKOpPEHHE, Macca Teja, Cujla, HUMIYJIbC Tejla, KUHETHYeCKas >SHeprus,
NMOTEHIIMAIbHAS SHEPTHs, MEXaHU4ecKass padoTa, MEXaHMYeCKass MOUIHOCTh; MPU ONMUCAHWUU TMPABHIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICI HCHOIb3YEMbIX BEIMYMH, UX OOO3HAYCHHsS W EIUHUIbI, HAXOIUTh
(dopMyJTBI, CBS3BIBAIOIINEC JAHHYIO (PM3HUSCKYIO BEIHYMUHY C APYTUMHU BETUIUHAMU;

OMKCHIBATh W3YYCHHBIC TEIUIOBBIE CBOMCTBA TENl M TEIIOBBIC SIBICHUS, UCIONB3yd (U3MUYECKUE
BEJIMYMHBI: JABJICHUE Ta3a, TEMIIEpATypa, CPEIHssl KUHETHYECKas JHEPIrusi XAOTHYECKOrO IBHUKCHUS
MOJIEKYJI, CpeIHEKBaapaTUYHasl CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSS SHEprus, pabora
ra3a, Ko3QPUIHEHT TOJIE3HOTO JEHCTBUS TEILIOBOTO JBUTATENS; IMPU OIMHMCAHUU TPABUIBLHO TPAKTOBATH
buznYecKuil CMBICT HCMOIB3YEMbIX BEIUYHH, WX OOO3HAUYEHUS W EAWHUIIBI, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (DU3UYECKYIO BETUUMHY C IPYTUMU BETUUNHAM;

OTHCHIBATh U3YUEHHBIEC NEKTPUUYECKUE CBOWCTBA BEIIECTBA U AJEKTPUUYECKUE SBICHUS (IIPOIIECCHI),
UCTIONB3YsT (PU3MYECKUE BEIMYMHBL: AJICKTPUUYECCKUHN 3apsifl, dJIEKTPUUYECKOE ToJie, HAMPsHDKEHHOCTD IO,
MOTEHIIMaN, Pa3HOCTh TMOTEHIUAIOB; MpPH OINWCAHUU TPABHIBHO TPAKTOBaTh (UIUYECKUN CMBICT
WCIIOJIB3YEMBIX BEITMYMH, MX OOO3HAYECHHS M €IUHMIIBI;, YKa3biBaTh (POPMYIIBI, CBS3BIBAIOIIME JTaHHYIO
(H3KMYECKyIO BENNYUHY C IPYTHMH BEIUYMHAMM;

aHAJTM3UPOBATh (HPU3UYECKUE TIPOILIECCH U SIBJICHUS, UCIONb3Ys (U3UYECKUE 3aKOHBI U TPUHIIUIIBL:
3akOH BcemupHoOro tarorenus, I, II u III 3axoHbl HeroTOHA, 3aKOH COXpaHEHHs] MEXAHUYECKOW DHEPTHH,
3aKOH COXPAHEHHS UMITYJIbCA, PUHIIUII CYTIEPIIO3UIIMH CUJI, TPUHITUI PAaBHOIIPABUS MHEPIIHAIBHBIX CUCTEM
OTCYETA, MOJEKYJSPHO-KUHETUYECKYI0 TEOPUIO CTPOEHUS BELIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CpPEIHEU
KMHETUYECKOW HHEPruM TEIUIOBOTO JBIKEHHUS MOJIEKYN C aOCONIOTHOHM TeMIeparypoil, MepBblid 3aKOH
TEpPMOJIMHAMUKH, 3aKOH COXPAaHEHUsS JJIEKTPUUYECKOro 3apsia, 3akoH KynoHa, mpu 3TOM pa3nudarhb
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YecKOe BBIpAKEHHE W YCIOBUSA (TpaHHIIBI, OOJIACTH)
MIPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIE PUHITUIIBI ICHCTBHUS MAIIMH, TPHOOPOB M TEXHUYECKUX YCTPOMCTB; pa3indaTrh
YCJIOBHS X 0€3011aCHOTO MCITOJIH30BAHUS B IIOBCETHEBHOM JKU3HH;

BBITIOJTHATH SKCIIEPUMEHTHI 110 HCCIEA0BaHUI0 (U3NYECKUX SBICHUIN U TPOIIECCOB C UCIOIB30BaHUEM
OpSIMBIX M KOCBEHHBIX M3MEPEHHM, MpHu 3ToM (opMynHpoBaTh Mpobiemy/3aiady W TMIOTE3y y4eOHOTo
JKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEAJOKEHHOTO OOOpYyIOBaHUS, MPOBOAUTH OMNBIT U
(bopMyTUPOBAThH BHIBOJIBI;

OCYIIECTBIISITh TIPSIMBbIE U KOCBEHHBIE H3MEpEHUs (PU3UYECKHX BEITUYMH, MPH 3TOM BHIOHUPATH
ONTUMATBHBIA CITIOCO0 M3MEPEHUS ¥ UCTIOTB30BaTh U3BECTHBIE METObI OIICHKU TOTPENTHOCTEH H3MEPEHUN;

UCCIIEIOBATh 3aBHCUMOCTH MeEXAy (U3NYECKUMH BEIHMYMHAMHU C HKCIONIH30BAHHEM MPSIMBIX
W3MEPEHHM, TP ITOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI MOTYyUYEHHON 3aBHCUMOCTH
dbu3NYECKUX BEIMYHMH B BUJIE TaOIHI] U TpadUKOB, AeNaTh BBIBOBI IO PE3YJIbTaTaM HUCCIICTOBAHMS;



coOmoiaTh TpaBuiaa OE30MacHOTO Tpyla MPHU IMPOBEIACHUU MHCCIEIOBAaHUI B pamMKax y4eOHOTro
9KCHEPUMEHTa, Yy4eOHO-HCCIEeNOBATENbCKOM M IMPOEKTHOW  JEATEIBHOCTH C  HUCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U TaOOpaTOPHOTO 00OPYAOBAHUS;

pelaTh pacuéTHbIC 33/1a4M C SIBHO 3aJJaHHOM (U3MUECKONW MOJIENbIO, UCIIONb3Ysl (PU3NUECKUE 3aKOHbI
Y TIPUHIMIIB], Ha OCHOBE aHAJIM3a YCIOBUS 3a7audl BEIOUPATh (U3NYECKYIO0 MOJICNb, BBIIEIATH (PU3HUYECKHE
BEJIMYMHBI U (OPMYIIbI, HEOOXOAUMBIE s €€ pelleHUs,, IPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTD
MOJYYEHHOTO 3HaYeHUS (PU3NIECKOI BETMUNHBL;

pemaTh KaueCTBEHHBIE 33]]aui: BHICTPAUBATh JIOTHYECKH HEMTPOTHBOPEUMBYIO LIEMIOYKY PACCYKIACHUI
C OIOPOH Ha M3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCIOJIb30BaTh IPU PELIEHUU Y4eOHBIX 3a/lad COBPEMEHHbIE HWH(OpPMALMOHHBIE TEXHOJOTUU IS
MIOWCKA, CTPYKTYPHUPOBAHMSA, HHTEPIPETALMU W TNPEACTABICHUS Yy4eOHOW U HAyYHO-IOMYJISIPHON
UHPOpPMALMY, TOJIYYEHHOW M3 Pa3IUYHbIX HCTOYHHUKOB, KPUTHYECKH AaHAJIM3UPOBATH I10JIy4aeMYyIO
UH(pOpPMAIIHIO;

IPUBOAUTH TIPUMEPHl BKJIAJa POCCUICKUX U 3apyOekKHBIX Y4EHBIX-(DU3UKOB B Pa3BUTUE HAYKH,
00BSICHEHHUE TPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMA MO (U3MKEe B IOBCEJHEBHOM XKHM3HM s OOecreyeHus
0€3011aCHOCTH IIPU 00paIIeHUH ¢ MPUOOPaMH U TEXHUYECKIMHU YCTPOMCTBAMHU, IJIsi COXPAHEHHUS 310POBBS U
COOJIIOJICHHSI HOPM 3KOJIOI'MYECKOI0 MIOBEACHHUS B OKpY Karollel cpeie;

paboTaTh B IpyMIe C BHIMOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, INIAHUPOBATh pabOTy IPYIIIH,
PALMOHATIBHO PACHpPEEATh 0053aHHOCTH M IJIAHUPOBATh JIEATEILHOCTh B HECTAHJAPTHBIX CUTYallUsX,
aJICKBaTHO OIICHMBATh BKJIAJ] KQKJOTO U3 YYaCTHUKOB I'PYIIBI B PEIICHHE PACCMATPUBAEMOM MPOOIIEMBI.

K xonumy o0yyenuss B 11 kilacce mpeaMeTHble pe3yJbTAaThl HAa 0a30BOM YPOBHE [10JIKHbBI
oTpa:kaThb cOPMUPOBAHHOCTH Y 00YHAKOIIMXCH YMEHUIA:

JIEMOHCTPUPOBATh Ha MpHUMeEpax poyib U MecTO (U3UKU B (OPMHPOBAHUU COBPEMEHHON HAay4HOM
KapTUHBI MHUPA, B Pa3BUTHH COBPEMEHHON TEXHUKU W TEXHOJIOTHH, B MPAKTHUECKON NESATEITLHOCTH JIFOJCH,
LIEJIOCTHOCTh M €JUHCTBO (PU3UUYECKON KapTUHBI MHPA;

YYUTHIBATh TPAHUIBl MPUMEHEHHUS H3YYCHHBIX (U3MUECKUX MOJICNCH: TOYEUHBIN SIEKTPUUECKUI
3apsij, Jyd CBeTa, TOYSUHBIH UCTOYHMK CBETA, sZiepHast MOJIe]Ib aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO sijipa
IpY pEeUICHUN PU3UIECKUX 3a]1ad;

pacrio3HaBaTh (u3Myeckue sBICHMS (Ipouecchl) M OOBSACHATH HX Ha OCHOBE 3aKOHOB
AJIEKTPOJMHAMHUKHY U KBAHTOBOW (DU3HKH: SJIEKTPUIECKasi POBOIUMOCTB, TETNIOBOE, CBETOBOE, XHMUYECKOE,
MarHuTHOE JEUCTBUS TOKa, B3aUMOJCHCTBUE MAarHUTOB, OSJIEKTPOMArHUTHas WHAYKIUS, JeiicTBue
MarHUTHOTO TIOJIsl Ha MPOBOIHUK C TOKOM M JIBHKYIIUKCS 3apsill, DJIEKTPOMAarHUTHBIE KOJIeOaH!s ¥ BOJHEI,
NOpSMOJIMHEHHOE DPACIpOCTpaHEHHUE CBeTa, OTpakKeHHe, NpesomMiieHHe, MHTepdepeHuus, Audpakuus U
NOJIIpU3alUsl CBETa, AMUCIIEpCHsl cBeTa, (PoTo3neKTpruueckuil 3pdext (porodddexT), CBETOBOE AaBIICHUE,
BO3HMKHOBEHUE JIMHEHYATOr0 CIIEKTpa aToMa BOJIOPO/JIa, ECTECTBEHHAs! U HICKYCCTBEHHAs paliOAKTUBHOCTb;

ONKCBHIBATh H3YYEHHBbIE CBOMCTBAa BellecTBa  (AJIEKTPUUYECKHE, MarHUTHBIE, OINTHYECKHUE,
JEKTPUUECKYIO TPOBOJIUMOCTh PA3IMYHBIX CPEM) M NEKTPOMArHUTHBIE SBJIEHUS (IPOLIECCH), UCTIONb3Ys
¢u3nUecKkne BEIMYUHBI: IEKTPUIECKUN 3apsijl, CHIIa TOKA, dJIEKTPUYECKOE HANPSHKEHUE, DIIEKTPHIECKOEe
COIIPOTHUBIIEHUE, PA3HOCTh MOTEHIMANOB, IEKTPOABIIKYIIAs CUila, padoTa TOKa, MHAYKIUS MarHUTHOTO
noJsi, cuia Ammepa, cuia JlopeHra, HHIYKTUBHOCTh KAaTYIIKH, SHEPTHS JEKTPUYECKOTO U MAarHUTHOTO
nojei, mepuoj M yactora KojieOaHUIl B KojeOaTeNIbHOM KOHTYpe, 3apsyl M CHjla TOoKa B Ipolecce
TapMOHUYECKHX DIIEKTPOMArHUTHBIX KojieOaHWi, (POKYCHOE PACCTOSIHUE W ONTHYECKas CHia JIMH3BI, MIPH
ONHCAaHUM TPABUWIBHO TPAKTOBaTh (PM3WYECKHH CMBICI HCIIOJIB3YEMbIX BEJIWYHMH, MX OO0O3HAUEeHUS |
€/IMHUIIBI, YKa3bIBaTh (hOPMYJIBI, CBSI3BIBAIONINE JAHHYIO (PH3HMUECKYIO BEJTHUNHY C IPYTHMHU BEINIHHAMHU;

OINHKCHIBATh W3YYEHHBIE KBAHTOBHIC SBIEHUS U MPOLECCHl, UCHONb3yd (PU3MUECKUE BEIUUYMHBI:
CKOpOCTH 3JICKTPOMArHUTHBIX BOJIH, UTMHA BOJHBI M YacTOTA CBETA, SHEPTHUS U UMITYJIbC (DOTOHA, TEPHOA
NOJIypacmajia, SHepPrusi CBS3U aTOMHBIX sJep, IPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PM3UUECKUN CMBICI
UCTIONB3YEMBIX BEJIMYUH, UX OOO3HAYCHHS W EIUHHMIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINE TaHHYIO
¢U3uUeCcKyI0 BETUUNHY C IPYTMMHU BEIMYMHAMH, BHIYUCIIATh 3HaYeHNE (PU3HMUECKOI BETMUNHBL;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SIBICHUS, UCTIONB3Ysl (PU3NUYECKAE 3aKOHBI W TPUHIIHITBL:
3akoH OMma, 3aKOHBI MOCJIEIOBATEIbHOIO M MapajIeIbHOTO COEIMHEHUS NMPOBOJHUKOB, 3aKoH Jxoymsa—
JleHnia, 3aKOH AJIEKTPOMArHUTHOW WHIYKIIMH, 3aKOH TPSIMOJIMHEHHOTO PAacIpOCTPAHEHUSI CBETa, 3aKOHBI



OTpaKEHHsI CBETa, 3aKOHBI TPEIIOMJICHHS CBETa, ypaBHEHHE OWHmTEeWHa i (oTorddexTa, 3aKoH
COXpaHEHUs PHEPTHH, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXPAHEHHsS 3JIEKTPHYECKOTo 3apsjia, 3aKOH
COXpaHEHHsI MacCOBOTO YHCIa, NOCTYyaThl bopa, 3aKOH pajinOaKTUBHOTO pacmaza, Ipu 3TOM pa3inyaTh
CIIOBECHYIO (hOpMYIHMPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKCHHUE W YCIOBUS (TPaHHIBI, 00IaCTH)
PUMEHUMOCTH;

OTIpeNIeNIATh HAallpaBJICHHE BEKTOPAa MHAYKIIMH MarHUTHOTO IOJISl IPOBOIHMKA C TOKOM, CHIIBI AMmmepa
u cuiibl Jlopenna;

CTPOUTH U ONUCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKaJIOM, TOHKOM JINH3011;

BBITOJIHATH SKCIIEPUMEHTHI 10 UCCIIEAOBAHHIO (DU3NYECKHX SBJICHHUH U MTPOIIECCOB C UCIOIB30BAaHUEM
IPSMBIX U KOCBEHHBIX M3MEPEHMI: NMPH 3TOM (OPMYIHPOBATH MpOOIeMy/3aady U THIIOTE3Y Y4eOHOTO
IKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOrO0 00OpyIOBaHHUS, TPOBOJAUTH OMBIT U
(GopMyIHpPOBATH BBHIBOIKI;

OCYILIECTBIISITh TPSMBIE M KOCBEHHBIE H3MEPEHHUs (U3NYECKUX BEIUYMH, NPU 3TOM BHIOMPATH
OINITUMAJIBHBIN CIOCO0 N3MEPEHHUS U HCIIOIb30BATh H3BECTHBIC METO/IbI OIICHKH IIOTPELTHOCTEH N3MEPEHHIA;

UCCIIEIOBATh 3aBUCHMOCTH (PU3MUYECKUX BEJMUMH C MCIIOJIb30BAHUEM MPSAMBIX H3MEPEHHIA: TIPH 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (MKCHPOBATh PE3YJIBTAThI OTYYEHHOH 3aBUCUMOCTH (PM3MUECKUX BEIHMYUH B
BUIe TaOIHII U TpadUKOB, I€1aTh BBIBOAKI 110 pe3yJIbTaTaM UCCIIETOBAHMS;

coOirofarTh TpaBwia OE30MacHOrO TpyAa MPH IMPOBEICHUU HCCICIOBAaHUN B paMKax ydeOHOTro
IKCIIEPUMEHTA, Y4eOHO-HCCIEOBATEIbCKOH M TPOCKTHOH  JEATENBbHOCTH € HCIOJIb30BAaHHEM
U3MEPHUTENIBHBIX YCTPOUCTB | JIa00PaTOPHOTO 000PYIOBAHUS;

pemaTh pacu€THBIC 33J]aUu C IBHO 3aJJaHHON (PU3NYECKO MOIEIBIO, UCTIONB3Ys (PU3NIECKUE 3aKOHBI
Y TIPUHLUIIBI, HA OCHOBE aHAJIN3a yCIIOBHS 3a/1a4i BBIOMPATh (PU3UUECKYIO MOJICTIb, BBIICIATh (PU3HYECKUE
BEJIMYMHBI U (POPMYIIBI, HEOOXOAUMBIC sl €€ pelIeHUs, TPOBOIUTH PAcYEThl U OLEHHUBATH PEATBbHOCTD
HOJTYYEHHOTO 3HA4eHHsI (PU3UUECKON BEITMYHMHBI,

pemaTh Ka4eCTBEHHBIE 3a/1a4i: BEICTPAUBATh JIOTMYECKH HEMTPOTHBOPEUMBYIO LIETIOYKY PACCYKICHUN
C OTOPOIi Ha N3yYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKHUE SIBIICHUS;

UCTIOJIB30BaTh TPU PEHICHWH YYEeOHBIX 3a/1a4 COBPEMEHHbIC HWH()OPMAIIMOHHBIC TEXHOJOTHH IS
IIOMCKA, CTPYKTYPUPOBAHMS, WHTEPIPETAIMA M TPEICTAaBICHUS Y4eOHOW M HayYHO-TIOMYJISIPHOM
UHPOpPMALIMK, TOJYYEHHOW W3 PAa3IUYHBIX HCTOYHHUKOB, KPUTHYECKH AaHAJIM3UPOBATH IIOIy4aEMYIO
UH(pOpMaIIHIO;

OOBSICHATH TIPUHIIMITEI JCWCTBUS MAaIMH, IPHOOPOB U TEXHHUYECKUX YCTPOKHCTB, pa3NdaTh YCIOBHS
uX 0€30I1aCHOT0 MCII0JIb30BaHMsI B TOBCETHEBHOM KU3HU;

NPUBONUTH TIPUMEPHI BKIIaJa POCCHICKHX M 3apyOeKHBIX yYEHBIX-(DM3MKOB B Pa3BUTHE HAyKH, B
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCTIOIb30BaTh TEOPETHYECKHE 3HAHHWS 1O (PU3MKe B TMOBCETHEBHOM JKU3HU i OoOecredeHus
0€30MacCHOCTH IpU 0OpaIlleHUH ¢ TPUOOpaMH U TEXHUYECKHMHU YCTPOMCTBaMU, U1l COXPaHEHHUs 30POBbS U
COOITIOJICHHSI HOPM DKOJIOTHYECKOTO TIOBEACHHUS B OKPYIKAIOIIEH cpejie;

paboTaTe B rpymIie ¢ BHIOTHEHUEM PA3JIMYHBIX COIUABHBIX POJICH, INIAHUPOBATH PabOTy TPYIIIIHI,
paLMOHATIBHO PACHpPEIeNsATh O0S3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTh B HECTaHJAPTHBIX CHUTYaIUsX,
aJICKBaTHO OIICHWBATh BKJIA]] KQKJIOTO U3 YIACTHUKOB I'PYIINEI B PEIICHHE PACCMATPUBAEMOM MPOOIIEMBI.

MPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHHMS OCHOBHOU
OBPA3OBATEJBHOM ITPOI PAMMBI

10 KJIACC
Kon . o
IPOBEPHENMOTO [IpoBepsiembie IpeAMETHBIE PE3YIHTAThl OCBOCHHUSI OCHOBHON 00pa30BaTeIbHON
MPOrPaMMBbI CPETHETO 001Iero 00pa3oBaHMs
pe3ynbpTara

JleMoHCTpHUpOBaTh Ha MPUMEpPAX poJib U MecTo (U3UKU B (HOPMHPOBAHHUU
10.1 COBPEMEHHOM Hay4YHOM KapTUHBI MHpA, B DPA3BUTHUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTHi, B IPAKTUYECKOU 1€ATEIbHOCTH JIFOAEH

10.2 Y4uuThIBaTh TPaHUIBl NPUMEHEHUS M3YYEHHBIX (U3UUECKHX  MOJEINeH:




MaTepuaiabHas TOYKa, WHEpLHAIbHAs CHUCTEMa OTCYETa, aOCONIOTHO TBEPAOE TEoO,
WJICaNIbHBIA Ta3; MOJIEM CTPOCHMS Ta30B, >KUAKOCTEH M TBEPIBIX TeJ, TOYCUHBIN
AIIEKTPUYECKUH 3apsil — MPU pelieHnH (PU3NIecKux 3a1ad

10.3

Pacno3naBate (usnueckue siBieHUs (Mpouecchl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHMKH, MOJIEKYJIIPHO-KHHETHUUYECKOH TEOpUHM CTPOEHUS BeIleCcTBA U
AIIEKTPOAMHAMHUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKCHHUE,
cBOOOJIHOE MAaJICHNE TeJl, IBUKEHUE [0 OKPYKHOCTH, UHEPIIMS, B3aUMOACHCTBUE TEI;
g dy3us, OpoyHOBCKOE TBUKEHUE, CTPOCHUE KHUJIKOCTEH U TBEPABIX TEJ, U3MEHEHUE
o0béMa Ten Mpu HarpeBaHUM (OXJIAXKIEHHMHU), TEIUIOBOE PaBHOBECUE, HCIApeHHeE,
KOHJIGHCAIUsA, IUIABJICHHE, KPUCTAJUIM3alUs, KHUIICHHE, BJIAXKHOCTH BO3AYyXa,
IOBBIIIIEHUE JIaBJICHUS ra3a IpU €ro HarpeBaHWU B 3aKPHITOM COCYZE, CBSA3b MEXIY
napaMeTpaMH COCTOSIHHSI ra3a B M30Ipolieccax; MIEKTpU3alus Tell, B3auMOJICHcTBIE
3aps/10B

10.4

OnucelBaTh MEXaHHYECKOE ABMIKCHUC, HUCIIOJIb3Yys (1)I/ISI/IT-ICCKI/Ie BCJIMYHUHBI:
KoopJauHarta, IyTh, ICPEMCIICHUEC, CKOPOCTh, YCKOPCHHUE, MacCa TCja, Cujla, UMITYJIbC
TCJIa, KHUHCTHUYCCKAA OHCPIrusA, MNOTCHIHAIbHAA OSHCPTHA, MCXaHHUYCCKad pa60Ta,
MCXaHHUYCCKasA MOIHOCTDb, IIPU OIIMCAHWH IMPAaBUJIbHO TPAKTOBATbH (1)I/I3I/I‘ICCKI/II71 CMBICI
HCIIOJIB3YCMbIX BCIWYHUH, HUX 0003HAUCHHS H CAWHUIIbI, HaXOIUThb (1)OpMyJII)I,
CBA3BIBAIOIIUEC JaAHHYIO (1)I/ISI/II-IGCKYIO BCJIIMYHHY C APYT'UMHU BECIMYUHAMUA

10.5

OnuceiBaTh HM3yYEHHBIC TEIJIOBbIE CBOWCTBA TEN M TEIJIOBBIC SIBICHUSA,
UCTIONB3YS  (PU3WYCCKUE BEIUYMHBI: JIaBJICHHE Ta3a, TEMIEparypa, CpemaHsis
KMHETUYeCKasi SHEPrusi XaOTHUYECKOTO [BIIKEHHS MOJIEKYJ, CpeIHEKBaIpaTUYHas
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHsISI DJHEprusi, pabora rasa,
KOA((UIIMEHT TOJE3HOTO JACUCTBUS TEIJIOBOTO IBUTATENS; IPU OMMCAHUU MTPABUIBHO
TPAKTOBATh (PU3NICCKUIN CMBICI UCIIOJB3YEMBIX BEITUYHH, UX 0003HAYCHHUS ¥ CTUHUIIBI,
HaXOJUTh (HOPMYIBI, CBS3BIBAIOIIME MAHHYIO (U3HUECKYI0 BEIUYUHY C JIPYTUMHU
BEITMYMHAM

10.6

OnucelBaTh M3y4EHHBIE DJIEKTPUYECKHUE CBOMCTBA BELIECTBA U AIEKTPUUYECKUE
aBJIeHUs1 (TIPOIECChl), HCIONb3yd (PU3UUECKHE BEIWYMHBI: SIEKTPUUYECKUN 3apsi,
IIEKTPUYECKOE T10JI€, HAIPSHKEHHOCTD MO, TOTEHIMAI, Pa3HOCTh MOTEHIUAIIOB; IIPH
ONMCAHUN TPABUIBHO TPAKTOBAaTh (PU3MUECKUH CMBICT UCMOJIb3YEMBIX BEJIWYHMH, UX
0003HaueHMSI U €IMHUIIBI; YKA3bIBaTh (DOPMYJIbI, CBSI3bIBAOLINE JAHHYIO (PU3UUECKYIO
BEJIMYMHY C IPYTUMU BEINYMHAMU

10.7

aHAIM3UPOBATh (U3NYECKUE TPOIECCHl M SIBICHHUS, UCHONB3YS (U3NUECKUE
3aKOHBI U IIPUHIIUIBL: 3aKOH BceMUpHOTO TArorenus, I, 11 u 111 3akonsl HeroToHA, 3aK0H
COXPAHEHUsS] MEXAHWUYECKOW OHHEPruH, 3aKOH COXPAaHEHWS HMIYJIbCa, MPUHIUIT
CyNEepIOo3UIMN CUJ, NPUHLMI PABHONPABHUS HMHEPLHAIBHBIX CHUCTEM OTCUETA;
MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHMS BEIIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpenHel KHHETUYECKOW SHEPTUU TEeIUIOBOTO JBMKEHHSI MOJEKYNT ¢ aOCOIIOTHOM
TeMIEepaTypou, MEPBbI 3aKOH TEPMOJAMHAMUKHU; 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsna, 3akoH KyrnoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (JOPMYITUPOBKY 3aKOHA, €T0
MaTeMaTUYeCKOE BhIpAXKEHUE U YCIOBUS (IpaHUIlbl, 0071aCcTH) IPUMEHUMOCTH

10.8

OOBSICHIATH OCHOBHBIE IPUHIIUIIBI JEHCTBUS MAaIllMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyarh yCJIOBUS MX O€30MacHOr0 MCIOJb30BAHUS B MOBCEJHEBHOM
JKU3HH

10.9

BBITIONMHATE  AKCIIEPUMEHTH 10 HWCCIEIOBAaHUIO (U3UYECKUX SIBICHUUA U
MPOIIECCOB C HKCIONB30BAHHEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHUN; TpPU ITOM
dbopmynupoBath podieMy (3a1ady) U TUIIOTE3y yU4eOHOTO IKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000pYIOBaHUS, MPOBOJUTH OMBIT U (HOPMYIHUPOBATH
BBIBOIbI

10.10

OCYHICCTBHﬂTB MMpsAMBIC 1 KOCBCHHBIC M3MCPCHUA (bl/ISI/ILIeCKI/IX BCJIIMYMH, IIPpU
9TOM BBI6I/IpaTB ONTUMAIIBHBIN CITIOCOO U3MCPCHHUA W HUCIHOJIB30BATh H3BCCTHLIC




METO/BbI OLICHKH ITOTPEIHOCTEW U3MEPEHUN

10.11

HccnenoBaTb  3aBUCUMOCTH ~ MEXIy  (DU3MYECKMMM  BEIMYMHAMU  C
UCIIOJIb30BAHUEM MPAMBIX HW3MEPEHHUM; IPU 3TOM KOHCTPYMPOBAaTb YCTaHOBKY,
(GuKCUpOBaTh PE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PM3NYECKUX BEJIUYUH B BUJIE
TaOJIuI ¥ rpaUKOB, J1eJ1aTh BBIBOBI 10 PE3Y/IbTaTaM UCCIEI0BAHUS

10.12

CoOnronate mpaBwia 0€30IaCHOTO TpyAa MpU TPOBEICHHH HWCCICIOBAHHIA B
paMKax y4eOHOro OSKCIIepHMEHTa, Yy4eOHO-HMCCIICOBATEILCKOM W MPOEKTHOU
JESTEIIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M JaOOpaTOPHOTO
00opynoBaHUs

10.13

Pemats pacu€THble 3a/1a4M ¢ SIBHO 33JaHHON (DU3MUECKON MOJEIBIO, UCIIONIB3Ys
¢du3nyecKrue 3aKOHBI U TPHHIIMIBI; HA OCHOBE aHAIM3a YCJOBHS 3a7add BBIOMPATH
buznyecKkyo MoJieib, BBIICIATh (PU3NUYECKUE BEIMUUHBI U (HOPMYIIbI, HEOOXOAUMBIE
I €€ peleHusi, NPOBOAMTH PACUYETBI M OLIEHUBATh PEAIBHOCTH IOJYYEHHOTO
3HaYeHUS (PU3NYECKON BETUUUHBI

10.14

Penrate kauecTBEHHBIC 3aJjau: BBHICTPAMBATh JIOTMYECKH HEMPOTUBOPECYHBYIO
[ENOYKY PACCYKICHHH C OMOpOil Ha W3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3HYecKue SIBICHUS

10.15

Hcnonp30BaTh Ipu pelIeHNH YIeOHBIX 3a/1a4 COBPEMEHHBIE MH()OpMAIOHHBIE
TEXHOJIOTUM Ul TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETALMM WM IPEICTaBJICHUS
y4eOHOH © Hay4YyHO-TIOMYJSPHOW HHGOpMAIMK, TMOJYYCHHOHM W3 pa3IMYHBIX
UCTOYHUKOB; KPUTHYECKU aHAJIU3UPOBATh M0JIydaeMyro HH(pOpMaIuio

10.16

[TpuBOIUTH MpPUMEPHI BKJIa/la POCCHICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE TTPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTUN

10.17

Mcnonb30BaTh TEOPETUUECKUE 3HAHMS 110 (PU3UKE B MOBCEJIHEBHOW XKU3HH JUIS
obecrieyeHnss 0€30MACHOCTH MpH OOpameHHH ¢ TPUOOpPaMU M TEXHUYECKUMH
YCTPOMCTBaMHM, Uil COXPAHEHUS 3[0POBbS U COOJIOAECHUS HOPM 3KOJOIMUYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH cpeae

10.18

PaGotatb B Trpymme C BBIIOJIHEHHEM pPA3IMYHBIX COLMAIBHBIX  POJIEH,
IUIaHUPOBaTh PabdOTy TIPYMIbl, palMOHAIBHO paclpeneisaTb OO0S3aHHOCTH U
[IJIAHUPOBATh JIEATEIIBHOCTh B HECTAHJAPTHBIX CUTYalHAX, aJCKBATHO OLICHUBATH
BKJIAJ] KQ)KJI0T0 U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE paccMaTpUBaeMON poOIeMbl

11 KJIACC

Kon
MIPOBEPSIEMOTO
pe3ynbTara

[TpoBepsieMmble peIMETHBIE PE3YNIbTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON
IIPOrpaMMBbI CpPeJTHEr0 001Iero 0opa3zoBaHus

111

JleMOHCTpUpOBaTh Ha MHpHUMEpax pojib U MecTO (QU3MKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHBl MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTHH, B MPAKTUYECKOW MAESATEIbHOCTH JIIOJEH, LEJIOCTHOCTh M E€IUHCTBO
(bu3nUecKoil KapTUHBI MHpa

11.2

YYUTHIBATh T PpaHULbI HPUMCHCHUS U3YUCHHBIX (I)I/ISI/I‘-ICCKI/IX MOHCHCﬁZ TOYEYHBIN
3HeKTpHLIeCKI/Iﬁ 3apsan, aacpHas MOJCIIb aTOMa, HYKJIOHHAsA MOJICJIb AaTOMHOTI'O s/ipa Ipu
peuICHUN (I)I/IBI/I‘-ICCKI/IX 3aJa4

11.3

Pacnio3znaBate (Qusmueckue sBiIeHHs (MPOIECCH) U OOBIACHATH MX HA OCHOBE
3aKOHOB 3JIEKTPOJUHAMUKA M KBAHTOBOM (DU3MKM: 3JIEKTpHUECKass MPOBOAMMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MAarHUTHOE JEeHCTBHS TOKa, B3aUMOJEWCTBHE
Mar"HuToB, 2JIEKTPOMarHuTHas MHAYKLUS, JEHCTBUE MAarHUTHOTO IOJISI HA TPOBOAHUK
C TOKOM M JABIDKYIIMMCS 3apsij, 3JEKTPOMarHUTHblE KojeOaHHUs U  BOJIHBI,
IIPSIMOJIMHENHOE pacnpocTpaHeHue CBeETa, OTpakKeHHUE, IIPEJIOMJICHHE,




uHTepdepeHys, audpaknus W [ONSApH3alus  CBETa, JTUCIIEPCHS  CBETa,
dotoanexkrpuyeckuit 3pdext (hoTorddekr), cBeToBoe naBIcHHE, BO3HUKHOBEHUE
JMHEWYaTOr0 CIEKTpa aToMa BOJOpPONA, €CTeCTBEHHAas W  HCKYCCTBEHHAs
PaTOaKTHBHOCTh

114

OnuceiBaTh M3y4YEHHbIE CBOMCTBA BELIECTBA (DJIEKTPUYECKUE, MArHUTHBIE,
OINTUYECKUE, MIEKTPUUECKYIO MPOBOAUMOCTD PA3JIMYHBIX CPell) U IEKTPOMarHUTHbIE
ABIICHHS (ITPOLIECCHI), UCTIONIB3Ys (PU3NUECKUE BEIIMYMHBI: SJCKTPUUECKUN 3apsil, CHiIa
TOKa, JJEKTPUYECKOE HANPSDKEHUE, JJIEKTPUYECKOE CONPOTUBIEHHE, Pa3HOCTb
norennuanos, DJIC, paboTa Toka, MHIYKIMS MAarHUTHOTO IOJIs, cuja Amrepa, cuiia
JlopeH1a, MHAYKTUBHOCTh KaTYIIKH, SHEPTUS 3JEKTPUYECKOI0 M MAarHUTHOTO MOJIeH,
MEepUoJl M YacToTa KosieOaHWil B KoyieOaTeabHOM KOHTYpE, 3apsii W CHJIa TOKa B
Iporecce rapMOHUYECKUX IEKTPOMArHUTHBIX KoJeOaHUH, OKyCHOEe paccTOsHUE U
OINITUYECKasl CHJIa JIMH3BI; PU ONMHCAHUU MPABHIBLHO TPAKTOBATH (PU3UUECKUN CMBICI
UCIOJb3yEeMbIX BEIMYMH, MX OO0O3HA4YeHUs M EIUHMIbI;, YyKa3blBaTh (DOPMYIIBL,
CBSI3BIBAIOIIUE JAaHHYIO (PU3UYECKYIO BETUUMHY C IPYTHMMHU BEIIMYMHAMHU

11.5

OnuceiBaTh HN3YUCHHBIC KBAHTOBBLIC ABJICHHA W IMPOLCCCHI, HUCIOJIb3Yyd
(l)I/ISI/ILICCKI/Ie BCIIMYHHBI: CKOPOCTDb JJICKTPOMAaIrduTHBIX BOJIH, JJIMHA BOJIHBI 1 4aCTOTa
CBCTAa, SHCPTHUA U HUMITYJIbC (1)OTOHa, nepuona mnojiypacmnajaa, SHEPrusa CBA3U aTOMHBIX
AACp, IIPH OIIMCAHHMU IIPABHUJIBHO TPAKTOBATH (bPISI/I‘ICCKI/Iﬁ CMBICJI HCIIOJIb3YCMBIX
BCJIIMYHH, UX 0003HaYCHHS U CAWHHNIBI; YKAa3bIBaTb q)OpMy.HbI, CBA3BIBAIOIIUC JAaHHYIO
(I)I/ISI/ILICCKYIO BCJINMYHUHY C APYIr'UMH BCIWMYNHAMMU, BBIYUCIIATH 3HAUCHUC (bHSquCKOﬁ
BCJIIMYKUHBI

11.6

Ananmu3upoBaTh (U3MYECKHUE MPOIECCH M SBICHUS, HCIONB3YS (U3NYECKHE
3aKOHbBl M NPHUHUUIBL 3aKOH OMa, 3aKOHBI IOCJIEO0BATEILHOTO U IapajuleIbHOIo
COCIMHEHMS IPOBOAHMKOB, 3aKOH JDkoyna — JleHma, 3aKOH 3JIEKTpPOMAarHUTHOU
MHAYKIUH, 3aKOH NPSMOJMHEHHOrO0 pPacHpOCTPAaHEHUS CBETa, 3aKOHBl OTPaKEHUS
CBETa, 3aKOHBI IPEJIOMIICHHUS CBETA, ypaBHEHHE DUHIITEHHA U1t poTorddeKTa, 3aK0oH
COXpAaHEHMsI DHEPIruM, 3aKOH COXPaHEHHs HUMIIYJIbCa, 3aKOH COXPaHEHUs
ANEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHHUsI MacCOBOT0 YKCIa, ocTynarsl bopa, 3akoH
PalMOaKTUBHOTO pacmajia; Ipyu 3TOM pa3inyaTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKO€ BbIPA)KEHHWE U YCJIOBHUS (TpaHUIBl, OOJIaCTH)
MIPUMEHUMOCTH

11.7

OHpe,[[eJ'IHTB HaIpaBJICHHUEC BCKTOPAa UHAYKIIHUU MArHUTHOT'O ITOJISI IPOBOJAHHKA C
TOKOM, CHJIbI AMnepa H CHJIbI HopeHua

11.8

CtpouTh U ONMUCHIBATh U300pAKEHUE, CO3/IABAEMOE TNIOCKUM 3€PKajoM, TOHKOU
JIMH30M

11.9

BBIONHATE DKCIEPUMEHTHI 1O HCCIEAOBAHUIO (PU3NYECKUX SBICHUH W
MPOLIECCOB C HKCIONB30BAaHUEM TMPSIMBIX M KOCBEHHBIX HM3MEpPEHUH; MpPU ITOM
dhopmynupoBath mpodseMy (3a1ady) U TUIOTE3y YYeOHOTO dKCIIEPUMEHTa, COOMPATh
YCTaHOBKY M3 MPEUIOKEHHOTO 00OpYyIOBaHUS, MPOBOJUTH OMBIT U (POPMYIHUPOBATH
BBIBO/IbI

11.10

OcCymIecTBIATh MpsIMblEe U KOCBEHHbIE M3MEpPEHUs! (U3NYECKUX BEIUYMH; MPU
TOM BBIOMpaTh ONTHUMAJbHBIM CIOCOO H3MEpPEeHUsT M HCIOJIb30BaTh H3BECTHHIE
METO/BbI OIIEHKH ITOIPEIIHOCTEN U3MEPEHNI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEIMYUH C HMCIOJIB30BAHUEM IPSIMBIX
U3MEpEeHull; Mpu HTOM KOHCTPYHpPOBATh YCTaHOBKY, (DHUKCHpPOBATh pE3yIbTAThI
MOJTyYEHHOM 3aBUCUMOCTH (PM3MUECKUX BEIMYMH B BHJIE TaOIMIl U TpaUKOB, A€naTh
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIIEIOBAHUS

11.12

CobmoiaTh mpaBuia 0e30MacHOro TpyAa MPHU MPOBEACHUU HUCCIIECOBAHHUHA B
paMKax y4eOHOTO DOKCIIEPHMEHTa, Yy4eOHO-HCCIIeIOBATENILCKON W MPOEKTHOU
NESITEIbHOCTH C HCIOJIb30BaHUEM HM3MEPUTEIBHBIX YCTPOMCTB U JaOOPaTOPHOTO
o0opymoBaHus




11.13

Pemate pacu€THbie 3a1auu ¢ IBHO 3aIaHHON (PU3MUECKOW MOJICTTBIO, UCTIONb3YS
(I)HSI/I‘ICCKI/IG 3aKOHbBI U IMPHUHIUIIBI, HAa OCHOBC aHAJIM3a YCJIOBUA 3aJaqu BLI6I/IpaTB
(DUBUYECKYIO MOJIENb, BBIICIATh (PU3MYECKUE BETUYUHBI U (HOPMYJIbI, HECOOXOAUMBIC
JJIA eé peuicHud, HIPOBOAUTH paC‘IéTbI U OLCHHUBATHL PCAJIBbHOCTH IMOJYYCHHOI'O
3HaYCHUS (PU3NICCKON BEIIMIMHBI

11.14

Pemiate kauecTBeHHbIE 3aJa4M: BBICTPAUBATH JIOTUYECKHU HEMPOTUBOPEUUBYIO
LIETIOYKY PAaCCY>KJIEHUU C ONMOpOM Ha HW3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnueckue BICHUS

11.15

Vcnonp30BaTh MpU pelIeHUN YYeOHBIX 33[a4 COBPEMEHHbIE WH(POPMAIIMOHHbIE
TEXHOJIOTMM JJIs TIOMCKA, CTPYKTYpPUPOBAaHMs, MHTEPIPETALMU WU IPEACTABICHUS
yu4eOHOH M HayyHO-HOMYJSPHOM MHGOpManMM, NOJYYEHHOM W3 pa3iIUyHbIX
MCTOYHUKOB; KPUTUYECKH aHATU3UPOBATH MOJTy4aeMyro HH(OopMaIuio

11.16

OOBSACHATH MPUHIUIIBI JEHCTBUS MAlllMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3nuyaTth yCIOBHs UX OE30MAaCHOTO HCIOIb30BaHUS B IIOBCETHEBHOM KU3HU

11.17

[IpuBOUTH MpUMEPHI BKJIaJla POCCUUCKHX M 3apyOEKHBIX YUEHBIX-(DU3HUKOB B
pa3BUTHE HAYKH, B O0OBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU
U TEXHOJIOTUU

11.18

Hcnonp30BaTh TEOpETUUECKUE 3HAHUA 1O (PU3HMKE B MOBCEIHEBHOM JKU3HU IS
obecrieyeHuss 0€30IIaCHOCTH MpU OOpalleHHH ¢ HOpudopaMM U TEXHUUYECKUMHU
yCTpOMCTBaMM, [JIsi COXpPAHEHMs 370pPOBbSi M COOJIOJAEHHUS HOPM SKOJIOIMUYECKOTO
MOBEJICHUSI B OKPY’KaloLIel cpezie

11.19

PaGotare B Tpymnme C BBIIOJHEHHEM pPA3IMYHBIX COIHMAJBHBIX POJICH,
IUIAHUPOBaTh pabOTy TIpYMIbl, palMOHAIBHO paclpeleNiarTh O00f3aHHOCTH U
IJIJAHUPOBATh JIEATEIIBHOCTh B HECTAaHAAPTHBIX CHUTYalMsX, aJCKBATHO OLICHUBATh
BKJIa/1 KaX/10T0 U3 YYaCTHUKOB I'PYIIIIBI B PELICHUE paccCMaTpUBaeMOil pooJieMbl

4. TemaTHueckoe IJIAHUPOBAHME C YKa3aHUEM KOJIHYECTBA YaC0B, OTBOAUMbBIX Ha

OCBOEHME KAKI0H TeMbl, B TOM YHCJIEe C Y4eTOM pado4eil NporpaMMbl BOCTINTAHUSA

10 kimacc (2 yaca * 34 nenenu = 68 yacoB)

Ne Tema Kon-Bo | [leATEJBHOCTD yYHTEJIsA JICKTPOHHBIE
n/n 4acoB ¢ yueToM padoueit (uudpossbie)
NMPOrpaMMblI o0pa3oBaTe/IbHbIE
BOCIIMTAHUS pecypchl

1 ®du3nka — HaykKa O IPUPOJIE. 1 - IPUBJIEKAaTh BHUMAHHE bubmuoreka [IOK
Hay4Hble MeTO/IbI TO3HAHUS 00yJaromuxcs K https://m.edsoo.ru/ff0c32e2
OKpY’KaroIIero Mupa o0cyXx/1aeMol Ha ypoKe

2 Ponw u mecto pusuku B 1 nH(popMauu, bubnuorexa [JOK
(bopMHUPOBaHUN COBPEMEHHOM aKTUBU3ALIMH https://m.edsoo.ru/ff0c33e6
Hay4YHOU KapTHUHBI MUDa, B ITO3HABATEIILHON
MIPaKTUYECKON JEATEIBHOCTH JIESITETbHOCTH
Joen 00yYarommxcsl.

3 MexaHnueckoe TBUKEHHE. 1 - [IpumensTs Ha ypoke
OTHOCHUTENTBHOCTD MHTEPAKTUBHBIE (POPMBI
MEXaHUYECKOTO IBUKECHMSL. pa60$LI c bop brbmorexa [TOK

https://m.edsoo.ru/ff0c3508

[lepemerenue, ckopocTs, 00y4arOLMMHUCS:
YCKOpEHHE rpymmnoas padoTa Hiu

4 PaBromepHOE 1 paboTa B mapax, KOTOpbIe but6mmoreka [JOK
IIPSIMOJIMHEMHOE IBHKCHHAE y4ar 00y4aroUuxcs https://m.edso0.ru/ff0c3620

5 | PaBHOYCKOpEHHOE 1 KOMaHJIHOU paboTe 1 Bu6nnoreka [TOK
MIPSIMOJIMHENHOE JBUKECHHE B3aUMOJICHCTBHIO C https://m.edsoo.ru/ff0c372e
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CB0OOIHOE TafieHHE.
YckopeHue cBoOOTHOTO
nanenust/ Bxonuas
KOHTpOJIbHAs paboTa

JIPYTUMHU 00 yUaIOIIUMUCS;
- PeasinzoBbIBaThH
BOCIIUTATEIbHbIE
BO3MOXXHOCTH B

but6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc

7 KpuBonuneriHnoe ABUKEHHE. PA3JIMYHBIX BUAX
JIBrkeHne MaTepuanbHOU JIeSITEIIBHOCTH
TOYKH IO OKPY>KHOCTHU 00y4aromuxcsi Ha OCHOBE
P BOZ;[IpM;ImI AJIEMEHTOB bubnnorexa LIOK
. https://m.edsoo.ru/ffOc3ada
JIEHCTBUTEIILHOCTH:
aHaIIN3 MPOOJIEMHBIX
CUTYyaIuH.
8 IIpuHLAII OTHOCUTENBHOCTH - AKIIEHTUpOBATh
lNanunes. MuepunanbHbie BHHUMaHUeE 00y4aroIuXxcs bubmmoreka [IOK
cucremsl orcyera. [lepsbiit Ha HPaBCTBEHHBIX https://m.edsoo.ru/ffOc3be8
3akoH Hprorona npo0ieMax, CBSI3aHHBIX C
9 Macca tena. Cuna. [TpuHuun Hay4HBIMU OTKPBITHIMH,
cynepno3unuu cui. Bropoil M3Yy4aeMbIMH Ha YPOKE bubnuoreka [LIOK
3akoH HproToHa mis - Peamm3oBEIBATH https://m.edsoo.ru/ffOc3be8
MaTepUaIbHOW TOUKH BOCIIUTATEIbHbIC
10 | Tpernif 3axon HeroToHa myis BO3MOYKHOCTH B bubnnoreka [IOK
MaTepHaTbHbIX TOYEK Pa3IMYHBIX BUAAX https://m.edsoo.ru/ff0c3be8
11 3aKOH BCEMUPHOI'O TATOTCHUSI. JACSATCIILHOCTHU
Cuna Toxectn. lepsas 06y4aIONIMXCA HA OCHOBE bubmmorexa LIOK
https://m.edsoo.ru/ff0c3d00
KOCMHUYecKasi CKOPOCTb BOCITPUSITUS DJIEMEHTOB
12 | Cuna ynpyroctu. 3akoH ['yka. ACHCTBUTEIIHOCTH: bubnuorexa [LIOK
Bec tena aHanM3 MpoOIEeMHBIX https://m.edsoo.ru/ff0c3e18
13 | Cuna tpenus. Koaddumment CHTYaLHl.
TpeHust. Cuia conpoTUBICHUS bubnuoreka [LIOK
MpY IBUKEHUU TEJla B https://m.edsoo.ru/ff0c3f76
AKUJKOCTH WIH ra3e
14 | IloctynarensHOE U - [IpumensTh HA ypOKe bubmuoreka [IOK
BpaIIaTelIbHOE BUKEHHE HUHTEPAaKTUBHBIE (DOPMBI https://m.edsoo.ru/ff0c41a6
a0COJIIOTHO TBEPJOTO TeNa. paboThI C 00Y4aIOLTMHUCS.
MowmeHT cuibl. [liteuo cuibl.
VYcnoBus paBHOBecHs
TBEPAOIO Tena
15 | Mmmynbee MaTepranbHON - IIpuBnekaTs BHUMaHuE
TOYKH, CUCTEMBI 06yqa}0mp[xc;1 K
MaTepUaIbHBIX TOYEK. 00CyX1aeMoli Ha ypoke but6mmoreka [JOK
Nmmnynse cunbl. 3akoH MHPOPMAIIHH, https://m.edsoo.ru/ff0c43d6
COXPAHCHUS UMITYJIbCA. AKTUBU3ALIUH
PeaktuBHOE JABWXKCHUC [MO3HABATEIILHON
16 | Pabota m MOIITHOCTH CHJIBI. NIEATETbHOCTH
Kunernueckas sneprust AFOIITUXCHL.
MarepuatbHOI TO‘{II)CI/I. ??/Iy:né?;;%zm bubmmorexa [IOK
https://m.edso0.ru/ff0c4502
Teopema 06 n3mMeHEeHU N BOCIIUTATEIbHbIE
KMHETHUYECKOI SHEprun BO3MO>KHOCTH
17 | IloreHuuaibHast SHEPTUSL. coJiepKaHusl yueOHOTo but6mmoreka [JOK

[ToTenumanpHas sHEpPTrUst
yIpyro 1epopMUpOBaHHON
npyxuHbl. [loTeHnmanpHas
SHeprus Tena BOIU3U
MTOBEPXHOCTH 3eMJIN

peaMeTa yepes mo100p
COOTBETCTBYIOIIUX
TCKCTOB JIsI YTCHU A,
3aJa4 JUIsl pEIICHUs,

https://m.edsoo.ru/ffOc461a
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18

IloTennuanepHeIe U
HEIMMOTCHLNAJIbHBIC CUJIBI.
CBs13b paboOTHI
HCIMOTCHIINAJIbHBIX CUII C
W3MEHEHUEM MEXaHUYEeCKOI
SHEPrUU CUCTEMBI TEIl. 3aKOH
COXPaHEHUS MEXaHUYECKON
SHEepruu

MpOOJEMHBIX CUTYaITui

JUTSI OOCYXKICHHMSI B KJIacce.

- MaunuupoBats u
MOJIJICP>KUBATH
HCCIIEIOBATEIIbCKYIO
JIeSITEIIbHOCTD
00y4Jaromuxcst B paMKax
peanu3anuu MU

but6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19 | JIaGoparopHas paboTa WHJUBU1yaJIbHBIX U
«HccrnenoBanue cBsi3u pabOTHI IPYIIOBBIX
CHJIBI C U3MEHEHUEM UCCIIEJ0BATENBCKUX
MEXaHUYECKOH SHEPruu Tea IIPOEKTOB.

Ha NpUMepe pacTKEHUS
PE3UHOBOTO KI'YTa»

20 | KontponpHas paborta bu6mmoreka [IOK
o teme «Kunemaruka. https://m.edsoo.ru/ff0c4b74
JlnaHamuka. 3aKOHBI
COXpPaHEHHMsI B MEXaHUKE»

21 | OCHOBHBIC TTOJOKCHUS - Peanmm3oBbIBaTh bubmuoreka [JOK
MOJIEKYJISIPHO-KHHETHYECKOM BOCIIUTATEIIbHbIC https://m.edsoo.ru/ffOc4dc2
teopun. bpoyHoBCcKOe BO3MOHOCTH B
newkenue. uddysus Pa3IMYHBIX BUAAX

22 | XapakTep JBUKEHUS U JeSITETbHOCTH
B3aUMOJICHCTBHSI YaCTHUI] 00yyaromuxcs co
BelecTBa. MoJenu CTpOeHus CJIOBECHOM (3HAKOBOM)
ra30B, )KUIKOCTEH U TBEPABIX OCHOBOI: BBIBO/IbI U
Ten JI0Ka3aTeNnbCcTBO (OPMYIL,

23 | Macca monexyin. Konnuecto aHanu3 GopMyI, peleHue
Bemtectsa. [locrosHHas TEKCTOBBIX
ABoraapo KOJINYECTBEHHBIX U

24 | TerioBOE paBHOBECHE. Ka4eCTBCHHBIX 3a/1a4,

Temneparypa u e€ usMepeHue. BBIIIOJIHEHUE 3aJaHUH 110
[IIxana remneparyp Llenbcust pa3rpaHU4YEeHUIO IOHATHMN.

25 | Uneanbusrii raz B MKT. - OpraHu3oBbIBaThH B bubnmnoreka [IOK
OcHoBHoe ypaBHeHne MKT paMKax ypoka https://m.edsoo.ru/ff0c4fde

26 | AOcomroTHas TeMieparypa NPOSABJICHUS AKTHBHOH
KakKk Mepa CpeI[HeI\/‘I JKNU3HCHHOU ITO3UIINU
KMHETUYECKON SHEPIUU 00y4arOIIHXCAL. bubmuoreka [IOK
JABVW)KEHUS MOJIEKYIL. - OpraHu30BBIBaTH https://m.edsoo.ru/ffOc511e
YpaBHeHue Menaeneesa- TpYMIOBBIE HOPMBI
Knaneiipona yueOHOM 1eATeNbHOCTH.

27 | 3akon JlanmpToHA. ["a30BEBIC - Mnunuuposats 1
3aKOHBI. IOIACPKUBATE

28 | JlaboparopHas pabota HCCICNO0BATCIIECKYTO
«MccrnenoBanue 3aBUCIMOCTH ACATCIILHOCTD
MEXKy IapameTpaMu 00yYaloNIMXCcs B paMKax
COCTOSIHMSI Pa3pEKEHHOIO peansalui UMH
raza» WH/IUBUYaJIbHBIX U

29 | 3omporiecchl B HICATHHOM TPYIIOBbIX bu6muoreka [TOK
rase 1 X rpaguyeckoe UCCICNOBATCIBCKIX https://m.edso0.ru/ff0c570e
TPE/ICTaBICHHE HPOCKTOB.

30 | BayrpeHHSs SHEPTHS - [TpuBIEKATh BHUMAHHE bu6nmnoreka [IOK

TEPMOANHAMUYECKON

https://m.edsoo.ru/ff0c5952
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CHUCTEMEI U CIIOCOOBI €€
n3MeHenud. KonnuectBo

o0ydJaronmxcs K
o0cyx/1aeMoii Ha ypoKe

TEIUTIOTHI U paboTa. nH(popMauu,
BuyTpeHHsis sHeprust AKTUBU3AIIMH
0JIHOATOMHOTO HUJI€ATHHOTO MMO3HABATEIILHOM
rasa JICSATCIIBHOCTH
31 Bunel Teronepenauun 0o0y4JaroImuxcsl. but6mmoreka [JOK
- [IpuMeHATH HA ypoke https://m.edsoo.ru/ff0c5c36
32 | YnenbHas TENI0EMKOCTh MHTEPAKTUBHBIE (POPMBI
BemiecTBa. KomnaecTBo paboTsI ¢ bubnuorexa [JOK
TEIUIOTHI IIPHU TEIUIOepeiaye. 00y4JaroIMMHUCS: https://m.edsoo.ru/ff0c5¢c36
AnmabatHbIii Iporece rpynnosas paboTa uiu
33 | IlepBelii 3aK0H aboTa B Iapax, KOTOpbIC
TepII)\/IO,I[I/IHaMI/IKI/I U €T0 5’an 06y‘-IaII())Hll/IXC$I b Bubmiorexa IJOK
" https://m.edsoo.ru/ff0c5efc
MIPUMEHEHHE K U30 IMpolieccam KOMaHJIHOH paboTe u
34 | HeoOpaTuMoCTh MPOIECCOB B B3aUMO/ICUCTBHUIO C
npnpcl))zle. BTopoﬁI:)aaIIjOH JIPYTUMHU 00yYarOIUMHUCS. Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKH - Opranu3oBBIBaTH
35 | [Ipunnun neiictus u KI1] wedCTBO SpYAUPOBAHHBIX bu6mmotexka 1IOK
TEIUIOBOM MAILMHBI 00yJaronmxcs HaJl UX https://m.edsoo.ru/ff0c600a
36 | Hwuxn Kapuo u ero KITJ] HEYCIEBAIOIIUMU
37 | Dxonormueckue mpoOIeMbI OIHOKJIaCCHUKaMH,
TEIJIO2HEPTCTUKU Aarouee 00yJaromuMes
38 | O6oGmaromuii ypox COIHAJIbHO 3HAYMMBIH Butorexa LIOK
«MonexynsipHas pusuka. OTIBIT COTRYAMMHEETBA T | 1 ttps://m.edso0.ru/ff0c6938
OCHOBBI TEPMOJIMHAMUKH B3aHMHOM TIOMOIIIH. — '
39 | KontponwHas pabota
1o TeMe «MoutekyispHas bubnnorexa [IOK
¢uznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
40 | ITapooOpazoBanue u - MHunuupoBath u
KOII:z(eHcpaum. Hcnapenue u HOJlIlegmHI;aTb bubmmorexa IIOK
https://m.edsoo.ru/ff0c63b6
KHUIICHHE HCCIIETIOBATENIbCKYIO
41 | AGcomroTHas u €ATEeIIbHOCTh
OTHOCHTEJIbHAS BIIAYKHOCTh (I)[6y11aronmxc;1 B paMKax Bubmiorexa LIOK
N https://m.edsoo.ru/ff0c64d8
BO3yxa. HaceleHHbIi map peanuzanuu UMu
42 | Tsépnoe Teno. MHAUBUAYAJIbHBIX U
Kpucrannuueckue u TPYIIOBBIX
amMop(dHbIe Tea. HCCIICI0BATEIIbCKUX
AHI/IpS(%))TpOHI/ISI CBONCTB HPOCKTOB, YTO 1aCT bubmmorexa [TOK
https://m.edsoo.ru/ff0c65f0
KpuctayuioB. XKuakue oOyJarormmcest
kpuctaabl. COBpeMeHHbIE BO3MOXXHOCTh TPHOOPECTH
MaTepHAITBI HaBBIK CAMOCTOSITEIILHOTO
43 | I[InaBnenue u pelIeHUs] TEOPETUUYECKON
KpUCTAJUIM3aLus. Y IeJIbHAast npoOJIeMBbI, HaBBIK but6mmoreka [JOK
TEIUIOTA IJIaBJICHUS. TCHCPHUPOBAHUS U https://m.edsoo.ru/ff0c6708
Cybmumarust odopMIICHHS
44 | YpaBHeHHE TeNI0BOTO COOCTBEHHBIX HJIEH,
GataHca HABBIK YBAKUTEIHHOTO

OTHOIICHUSA K Y KUM
uzesM, opOpMIIEHHBIM B
paboTax qpyrux
ucclieioBaTesel, HaBbIK

but6mmoreka [JOK
https://m.edsoo.ru/ff0c6820
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MyOJMYHOTO BBICTYIUICHHS
nepes ayaAuTopuen,
apryMEHTUPOBAHUS U
OTCTauBaHUA CBOCH TOUYKHU
3pEHHsL.

45 | DnekTpu3auus Tedl. - IIpuBnekarb BHUMaHKE bubmmoreka [IOK
DnekTpudeckuii 3aps. [lpa 00yJaroIMXCst K https://m.edsoo.ru/ffOc6bcc
BH/JIA DJIEKTPUUECKUX 3apsI0B o0cyx1aeMoii Ha ypoKe
46 | IIpoBOAHMKH, TUINEKTPUKHU U uHpOpMAIIHH,
MOJYMPOBOIHUKH. 3aKOH AKTUBU3ALIUU bubmmoreka [IOK
COXpaHEHUs JIEKTPUIECKOTO II03HABATECIILHON https://m.edsoo.ru/ffOc6bcc
3apsiza JESITeTbHOCTH
47 | B3aumoseiicTBUE 3aps/I0B. 00Y4arOIINXCSI.
3aKkoH KI;/J'IOHa. Tonglfblp"f a bubmmorexa [IOK
. https://m.edsoo.ru/ff0c6ce4
AIEKTPUYECKUI 3apsil
48 | HampsskéHHOCTh - lIpumeHsITh Ha ypoke
i)_}]eKTqueCK()ro 10J14. I/IngpaKTI/IBHLIe (l)OpMLI BI/IGJH/IOTeKa HOK
PHHIHIT CYTEPHOSHIH Pabothl © https://m.edsoo.ru/ff0c6df2
3JIEKTPUYECKUX MoJiel. JInHum 00YyYarOIIMMHUCH:
HaANPsHKEHHOCTU rpynmnosas paboTa uiu
49 | Pa6ora cui paboTta B mapax, KOTOpbIE
3JIEKTPOCTATUYECKOTO MOJIS. y4aT 00y4aromuxcst bubnuorexa [JOK
[oTenuuan. Pasnocts KOMaH/IHO# pabore u https://m.eds00.ru/ff0c6f00
IIOTECHIIMAJIOB B3aUMOJCUCTBHUIO C
50 | IIpoBOIHUKH U AUDIEKTPUKU APYTHMH 00yJarOLIIMICSL.
B DJIEKTPOCTATUYECKOM TIOJIE. - Manimunposats 1 bubnuorexa [JOK
Jusnextpudeckas HNOAICPKUBATD https://m.edsoo.ru/ff0c7018
MPOHULIAEMOCTh HCCJICA0BATCIILCKYIO
51 | DAEKTPOEMKOCTb. ACATCIILHOCTD bubnuorexa [LIOK
Konnencarop 00y4aKONIMXCs B paMKax https://m.edsoo.ru/ff0c7126
52 | DnexTpo&MKOCTh MIIOCKOTO pean3alnin MMH bubnuorexa [IOK
KOHJIeHCAaTopa. DHeprus HHAUBHIyIPHBIX H https://m.edsoo.ru/ff0c72c0
3apsKEHHOr0 KOHJIEHCATOpa TPYIIIOBBIX
53 | JlaGoparopHas pabora HCCIIENOBATEILCKAX
"M3MepeHHe DIEKTPOEMKOCTH IIPOCKTOB, 4TO 1aCT
KOHJIeHcaropa" obyuatommmes
54 | [lpuHIMT feiicTeas 1 BO3MOXHOCTb IPHOOPECTH
NpHMeHEHHe KOHIEHCATOPOB, HaBbIK CAMOCTOATENLHOTO
KOIMPOBAJILHOTO aMNiapara, PCHICHUS TCOPETHICCKON
CTPYHHOTIO IIPUHTEPA. npoOseMBL.
DneKkTpocTaTUYecKas 3aluTa.
3a3eMiIcHHUE
AIEKTPONPUOOPOB
55 | DNeKTpUYECKUH TOK, yCIOBHS - Uannnmposats u
€ro CYIIEeCTBOBAHHS. MO/I/IEP>KUBATH
[TocTostHubIM TOK. Cuita TOKa. HCCIIEIOBATENIbCKYIO
Hampsokenne. JeSITeTbHOCTD
Conporusnenue. 3akoH Oma 00yJaroInXCs B paMKax
JUIS y4acTKa Lenu peanu3anuu UMu
56 | IlocnenoBarenbHOE, WHAUBUAYAIbHBIX U

napauIeIbHOE, CMEIIaHHOE
COeIMHEHUE MIPOBOJAHUKOB.
JlaGopartopHas pabota

TPYIIOBBIX
UCCIIEI0BATEIILCKUX

MIPOEKTOB, YTO JaCT

bu6nmnorexka [IOK
https://m.edsoo.ru/ff0c74f0
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«M3yueHne cMenanHoro
COEIMHEHUS PE3UCTOPOBY

0o0y4JaroImuMest
BO3MOXHOCTb IPHOOPECTH

57 | Pabota u Mo1HOCTh HaBBIK CAMOCTOSITEIBHOTO
ANEKTPUYECKOTO TOKA. 3aKOH pEIIeHUs] TEOPETUYECKON Eubmotexa [TOK
https://m.edsoo.ru/ff0c7838
Jxoyns-Jlenua po0JIEMBbI, HaBBIK
58 | 3akon Oma juist ONTHOM TEHEPUPOBAHUS U
(3aMKHYTOI ) DJIEKTPUIECKOIA o opMIICHHS
uenu. KopoTkoe 3ambikaHue. COOCTBEHHBIX UCH,
but6mmoreka [JOK
JIaGoparopHas paboTa HABbIK YBaKUTEIHHOTO httos://m.ed IF0CTae0
ps://m.edsoo.ru/ffOc7ae
«3mepenune 3/1C nucrounuka OTHOULIEHUSA K UYKUM
TOKa U €r0 BHYTPEHHETO uzesim, ohOpMIICHHBIM B
COIIPOTHUBIICHUS paboTax npyrux
59 | PesepBHBIN ypOK. UCCIIeI0BaTelIe, HaBbIK
KonTponbhas pabota 1o teme yOJIMYHOTO BBICTYIJIEHHS
"DnexkrpoauHamMuka" / nepes ayauTopuei,
Bcepoccuiickas npoBepouHast apryMECHTHUPOBAHHUS U
pabota OTCTaWBaHUS CBOEH TOUKHU
60 O6o0061maronuii ypok 3pCHUsI.
«IJEKTPOAUHAMUKA) / - [IpumensaTs Ha ypoke
Bcepoccuiickas mpoBepodHast MHTEPAKTUBHbIE (POPMEI
pabora paboThI €
61 | DnekTpoHHAsI MPOBOJIUMOCTD 00yarOIIMHC:
TBEPIBIX METAJIOB. TpyInIoBasi pabora Hiu
3aBUCUMOCTb COIIPOTUBIICHUS pabota B mapax, KOTOpbIe
METaJUIOB OT TEMIIEPATypHI. y4at o0y4aromumxcs
CBepXmnpoBOIUMOCTh KOMaH/IHO#i pabote u
62 | DiekTpuyecKkuil TOK B B3aMMOJICHCTBHUIO C bubnnorexa [IOK
Bakyyme. CBolicTBa ApYTMMHU OOYHAIOIMMHKCSL. | https://m.edsoo.ru/ffOc84ae
ANEKTPOHHBIX TTYIKOB
63 | [lonympoBOIHUKH, UX bubnnoreka [IOK
COOCTBEHHAas U ITpUMeECHasI https://m.edsoo.ru/ff0c82ba
npoBoauMocTh. CBOMCTBA Pp—
N-nepexoja.
[TonynpoBOAHMKOBEIE
puOOpEI
64 | DneKTpUYECKHil TOK B - PeainzoBbIiBaThH
acTBOpax M pacruiaBax BOCTIUTATENbHBIC
EHGKTngII/ITOIIz. BO3MOKHOCTH B bubnnorexa [IOK
https://m.edsoo.ru/ff0c84ae
DNEKTPOIUTHYECKAS pa3IMYHBIX BUJAX
aucconuanus. DIeKTPpOoIn3 JIeSITEIIbHOCTH,
65 | DnekTpuuyecKkHii TOK B rasax. 00yJaromuxcs co
CaMoCTOSTEbHBIN 1 CJIOBECHOM (3HAKOBOIN) bu6nmmoteka [IOK
HECAMOCTOSITEIbHBINA pa3psia. OCHOBOM: cuctemaru3anus | https://m.edsoo.ru/ffOc86fc
Monnus. [Tnazma y4eOHOTr0 MaTepuaa.
66 | DnekTpuyeckue npudOps U
CTpOICTBa U UX
iparl)(mqecxoe MIpUMEHEHNE. bubnnorexa HHOK
https://m.edsoo.ru/ff0c88be
[IpaBuna TeXHUKU
0€30MacHOCTH
67 | KourponbHas paboTa no teme
«INEKTPOCTATHKA. bu6nmnorexka [IOK

[TocTOsTHHBIN NIEKTPUYECKUI
TOK. TOKU B pa3iIM4HBIX

https://m.edsoo.ru/ff0c8c56
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cpemax»

68 | PesepBHEII ypOK. 1
OGOngaIOHl}II/Ipﬁ YPOK IO TeMaM bubmorexa LIOK
https://m.edsoo.ru/ff0c8f6c
10 xnacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
11 kaace (2 gaca * 34 Henmenu = 68 yacoB)
Ne Tema Koua-Bo | JlessiTeibHOCTDH yuHuTEIsI DJIEeKTPOHHbIE
n/n 4acoB ¢ yueToM padoueid (uudgposbie)
NMpOrpamMmblI o0pa3oBaTejibHbIE
BOCIIUTAHUS pecypcbl

1 [TocTostHHBIC MarHUTHI U KX 1 - [IpuBnekaThr BHUMaHUE
B3aUMOJCHCTBHE. MarHuTHOE 00yJarommxcs K
ToJe. BI::KTop MAarHUTHOM 06Z;>KI12111::M0171 Ha ypOKe bubsmorexa HOK

. https://m.edsoo.ru/ff0c9778
WHIYKIWU. JIMHUYM MarHuTHOM UHpOpMaIINH,
WHTYKITUT AKTHBHU3ALIMHU

2 | MaruuTtHOe noJje nNpoBOJIHUKA 1 II03HABATEJILHON
¢ TokoM. OnBIT IpcTena. JIeATeIbHOCTHU bubnuoreka LHOK
Bzaumonetictue oOyJaromuxcsi. https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM - Uauuuupoats u

3 JlabopaTopHnas paboTa 1 OIS KUBATh
«I/ISYEGHI/IIZ MariHTHoro 101 I/Iccnezll)OBaTenLCKyfo bubmorexa HOK

https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM) JIEATEIIbHOCTD
4 1 o0yJaroIuxcsi B paMKax
peanu3alnuu UMH
JleficTBHE MAarHUTHOTO MTOJISI MHAMBIYATHHBIX H
TPYIIOBBIX
Ha MPOBOJAHUK C TOKOM. Cuia
Awimiepa. HCCIICIOBATEIIbCKHIX
JlaboparopHas pabota TPOCITOB, HTO Aact BH@IHOTeKa HOK
«VAcelIe10BaHe TeliCTBHS o0yJaromumcst https://m.edsoo.ru/ff0c9ac0
IMOCTOSHHOT'O MarHuTa Ha BOSMOIKHOCTE
nproOpecTH HaBbIK
PaMKy C TOKOM)
CaMOCTOSITEIIBHOTO
pELICHHS TEOPETUUECKON
poOJIEMBI.

5 JleficTBEe MarHUTHOTO MOJIS 1 -NuHnumupoBats u bubnmoreka HOK
Ha JIBIDKYIIYIOCS 3apPSHKEHHYIO MO//IEPXKUBATh https://m.edsoo.ru/ff0c9df4
yactuny. Cuna Jlopenua. U CCIIEIOBATENBCKYIO
Pa6ota cuibr Jlopenmna. / TEATENBHOCTD
Bxopnas koHTponbHAs paboTa. o0yJaromuxcsi B paMKax

6 DJIeKTpOMAarHuTHas UHAYKIUS. 1 peanu3anui UMu
[ToTok BekTOpa MarHUTHOM WHJIMBUIyQJIbHBIX U
nHaykuun. J/1C nHayKIuy. IPYIIIOBBIX
3aKOoH 31eKTPOMarHUTHOM HCCIIEIOBATEIILCKIX
uHaykin Dapayges. MMPOEKTOB, YTO AACT

7 | JJaboparopnas pabota 1 o0yJaromummcst
«HccnegoBanue sIBICHUS BO3MOKHOCTh bubnuoreka [HOK
ANEKTPOMArHUTHOM MPUOOPECTH HABBIK https://m.edsoo.ru/ff0cal50
WHTYKITHID) CaMOCTOSITEIIBHOTO

8 NHnykTuBHOCTD. SIBNIEHUE 1 pelIeHus: TEOPETHUECKOM bubnmnoreka HOK
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camounaykuuu. IJC
CaMOMHIYKIUU. DHEPrusi
MarHUTHOTO MOJISl KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
nose

MPOOJIEMBI.

- Opranu3oBbIBaTh B
paMKax ypoka
MIPOSIBJICHUS aKTUBHOM
YKU3HEHHOW MO3ULINU

https://m.edsoo.ru/ff0ca600

9 TexHuueckue ycTporucTBa U uxX 00yYarOIIHUXCsl.
MIPUMEHEHHUE: TOCTOSIHHBIC
MarHMThI, 3JI€KTPOMArHUTHI,

AJIEKTPO/IBUTATENb,
YCKOPUTENH 3IEMEHTAPHBIX
YaCcTULl, THAYKIIMOHHAS [IeYb

10 | OGoOmaromwmii ypok - Opranu3oBbIBaTh
«MaruuTtHoe moJe. e cTBO bubnuoreka [HOK
OneKTpoMarHuTHast IPYAUPOBAaHHBIX https://m.edsoo.ru/ff0cab82
WHIYKIUS o0yJaromuxcst HaJ| uX

11 HEYCIEBAIOIUMHU
KonTponbhas pabota 1o teme OJIHOKJIACCHUKAaMH,

«MarauTtHoe IoJIe. naroriee 00y4aromumcs bubnuoreka LHOK
DneKTpoMarHuTHast COLMAIIBHO 3HAYUMBbIN https://m.edsoo.ru/ffOcad58
WHIYKIUS OTIBIT COTPYTHUYECTBA U

B3aMMHOM MOMOIIIH.

12 | CBoOoaHbBIE MEXAaHUYECKUE - [IpumeHsTh Ha ypOKe bubnuoreka LHOK
xonebanus. 'apMoHHYecKue MHTEPAKTHBHEIC (JOPMBI https://m.edsoo.ru/ff0caf06
KoJieOaHus1. YpaBHCHUE paboTHI C
rapMOHUYECKHUX KOJICOaHUH. 00yJaromyuMucs:

[IpeBparienue suepruu rpynmnoBas paboTa uiu

13 | JlaboparopHnas pabota pabora B apax, KOTOpbIe
«HccnenoBanue 3aBUCUMOCTH y4daT 00y4arouumxcs
MepPHOIa MAJIBIX KOJICOaHMI KOMaHJHOW paboTe u
rpy3a Ha HUTH OT AJIMHBI HUTH B3aUMOJIEUCTBUIO C
¥ MaccChl Tpy3a» JPYTUMU

14 | KonebaTenbHbIA KOHTYP. 00Yy4arOLUIMMUCS. bubnuoreka [HOK
CBo0OOIHEIE - Ucnonb3oBaTh https://m.edsoo.ru/ff0ch820
AJIEKTPOMAarHUTHBIE BOCIHUTATEIbHBIE
KOJIEOaHUS B NACAIbHOM BO3MOKHOCTH
KoJ1e0aTeIbHOM KOHTYPE. coJiep>kaHusl yueOHOTo
AHaIOTHsI MEXTY npeaMeTa yepes moa00p
MEXaHUYECKUMHU U COOTBETCTBYIOIINX
AJIEKTPOMArHUTHBIMU TEKCTOB JIJISl YTCHHS,

KOJIeOaHUAMU 3a/1a4 JJisl peuieHus,

15 | ®opmyna Tomcona. 3akon NpOOJIEMHBIX CUTYaIUi
COXpaHEHHUs DHEPIUH B JUIst 00CYK/IEHUS B bubnuoreka [HOK
AoeILHOM KOJIEOATEIFHOM KJIacce. https://m.edsoo.ru/ffOcb9c4
KOHTYpE - Uaunmuposats u

16 | IIpencraBienue o MOJIICPAKUBATh
3aTyxXaroIux KOJIEOAHUSIX. HCCIICAOBATCIILCKYTO
BrIHYyX/1IeHHbIE MEXaHHUYECKHE ACATCIIbHOCTD

bubmnorexa LHOK
Konebamm. Pesonac. OOYHAIOLIHXCS B paMica https://m.edsoo.ru/ffOcbb86
BreinyxneHHbIe peann3anu UMu — '
JJIEKTPOMArHUTHBIE HHIUBUNYAJIBHBIX U
KosieOaHus IpYyHIOBBIX
17 | IlepemeHHBII TOK. HCCIICI0BATCIIBCKUX bubnuoreka HOK

Cunycou1anbHbIA

MIPOEKTOB, 4TO J1aCT

https://m.edsoo.ru/ffOcbhd34
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MEPEMEHHBIN TOK.

oOyJaromumcest

MoIHOCTb IEPEMEHHOTO BO3MOKHOCTb
TOKa. AMIUTUTYTHOE U MpHOOpPECTH HaBBIK
JEICTBYIOIEE 3HAUEHUE CHUIIb CaMOCTOSITENILHOTO
TOKA ¥ HANPSKEHUS PEIIeHUS TEOPETUYECKOM
18 | Tpaucdopmatop. POOIIEMBI.
ITpousBoacTBo, nepenava u - Opranu3oBbIBaTh B
noTpebIeHUE AIEKTPUIECKON pamKax ypoka
SHEepruu IPOSIBIICHUS aKTUBHOMN
19 | YcerpoiicTBO U IpakTH4ecKoe JKU3HCHHOM MO3UIIMU bubmmoreka HOK
NPUMEHCHHE JICKTPHUECKOTO 00y4arouXxcs. https://m.edsoo.ru/ff0cc324
3BOHKa, FeHepaTopa - Opranus3oBbIBaTh
MEPEMEHHOT0 TOKA, JIMHUM mecTBO
aJIeKTponepeaay 3pYAUPOBAaHHBIX
20 OKOJIOTUYECKUE PUCKHU ITPU 00yHaroNMXCA Kaj M
HPOH3BOJICTBE HEyCIIeBAIOIIMMU
OJTHOKJIACCHUKAMU
3nekTpo3Hepruu. Kynbrypa JAKOIIEE O 6y‘IaIOH1’I/IMC$I
UCIOJIb30BAHUS .
COLIMAJIbHO 3HAYUMBIi
AIIEKTPOIHEPTHH B
ITOBCEJHEBHOM KU3HU OTIBIT COTPYARMICCTRA 1
B3aMMHOM ITOMOUIHU.
21 | MexaHuueckue BOJIHBI, - [IpumensTh Ha ypoke
YCIIOBUS paCpOCTPAHEHUSI. UHTEPAKTUBHbBIE ()OPMBI
[Tepuox. CxopocTtb paboThI ¢ bubnuoreka [HOK
pacrpocTpaHEHHUs U JJIMHA 00yYaroIUMHUCS: https://m.edsoo.ru/ffOcca54
BoJIHBI. [loniepeunsie u y4eOHbIE TUCKYCCHH,
IIPOJIOJIbHBIE BOJIHBI BUKTOPHHBI, HACTOJIbHbBIE
22 | 3Byk. CKOpOCTh 3BYKA. WUTPEI, POJICBEIC UI'PEHI,
Fp}(I)MKOCTE 3BYKa. Igl;corra qu6H1£)Ie HpOGKTIZI.) bubsmorexa HOK
https://m.edsoo.ru/ff0cccOc
ToHa. TemOp 3ByKa - Opranu3oBbIBaThH
23 | DIeKTpPOMarHUTHBIE BOJIHBI, medCcTBO
WX CBOWCTBA U CKOPOCTH SpyAUPOBAHHBIX bubnmoreka HOK
BoJHkI. [IIkana oOydJaronuxcst Haa ux https://m.edsoo.ru/ffOccfeQ
AJIEKTPOMArHUTHBIX BOJIH HEYCIIEBAIOILUMU
24 | ITpuHIUIBI PaIUOCBA3U U OTHOKJIaCCHHUKAaMMU,
TeneBuaeHus. Pa3Burtue Jaromiee 00y4aroImuMcs
cpelcTB cBsi3u Paguonokanus. COLIMAJIbHO 3HAYUMBIH
25 | KonrponwsHas paboTa OIBIT COTPYAHUICCTBA U bubnunoreka HOK
«Konebanus v BOTHBI» B3aMMHOU ITOMOIIIH. https://m.edsoo.ru/ffOcc6f8
26 | [IpssmonuHeitHOE - Ucnonb3oBarth
pacrpoCcTpaHEHHUE CBETA B BOCIIUTATEIIbHbIE bubnuoreka [HOK
OAHOPOIHOM cpene. ToueuHbli BO3MO>KHOCTH https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa coJiepKaHusl y4eOHOTro
27 | OtpaxeHue cBeTa. 3aKOHBI peaMeTa yepes moa0op
OTpaXKEHMsI CBETA. COOTBETCTBYIOIIUX bubnuoteka [HOK
[Toctpoenue n3obpakeHuii B TEKCTOB JUJISl YTEHMS, https://m.edsoo.ru/ffOcd4eQ
IJIOCKOM 3€pKaje 3a/1a4 JUIsl peLIeHuUs],
28 | [Ipenomnenue cera. [lomHoe MPOOJIEMHBIX CUTYaITuil
BHYTPEHHEE OTPAKEHHUE. ISt OOCYKIIEHHUS B bubnuoreka HOK
[TpenenbHbBIA yroJ HOJIHOTO KJ1acce. https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKEHUS - [IpumensTs Ha ypoke
29 | JlabopaTtopHas padota MHTEPAKTUBHbIE (POPMBI bubnmoreka HOK

«3mepenune nokazaresnst

paboThI ¢

https://m.edsoo.ru/ffOcd67a
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MMPECIOMIICHUSA CTCKIIa»

00y4JarOIMHUCS:

30 | JIunzsl [TocTpoeHue rpynmnoBast paboTa wiu bubmmoreka [HOK
U300paXKCHUI B JIMH3E. paboTa B mapax, Kotopsle | https://m.edsoo.ru/ffOcddle
dopmyiia TOHKOW JIMH3HI. ydaT 00y4Jaronuxcs
YBenn4yeHue JuH3bI KOMaHAHOHU paboTe u

31 | JIabopaTopHas paboTa B3aUMO/JICICTBUIO C
«HccmenoBanne CBOMCTB JIIPYTUMU
MU300paXKCHUH B JIMH3AX) 00yJaroIIUMUCSL.

32 | Hucnepcus ceeta. CloKHBIN - Opranu3oBbIBaTh JJIs
cocraB Oenoro ceta. L[Ber. 00y4arOIKMXCsl CUTYalUH
JlaGopaTopHas pabora CaMOOLICHKH (KaK
«Habmronenue Jycrnepcun yqeGHbIX JOCTUKCHUM
CBETa» OTMETKaMHU, TaK U

33 | Unrepdepenuus crerta. MOpAaJIbHBIX, Eubimiorexa [TOK
Jupaiciuns cera. HPABCTECHHLL, https://m.edsoo.ru/ffOced22
JudpaknuoHHas permérka TFPaXAaHCKUX — '

34 | Ilonepe4yHOCTH CBETOBBIX TMOCTYTIKOB) bubnnoreka [HOK
BoJH. [lomspusanus ceera https://m.edsoo.ru/ffOcf02e

35 | OnTuueckue npuOOphI U
YCTPOMCTBA U YCIOBHSI UX
0e30MacHOro MPUMEHEHUS

36 | I'paHuIBl NPUMEHUMOCTH - Oprann3oBbIBaTh
KJIACCMYECKONH MEXaHHKH. paboTy 00yJarommxcs ¢ bubnuoreka HOK
[ToctynaTel ciennaibHON COLMAJIbHO 3HAYMMOM https://m.edsoo.ru/ff0cf862
TEOPUHU OTHOCUTEILHOCTH uH(popMaluen 1o

37 | OTHOCHUTENILHOCTD IIOBOJY I10JIy4aeMOM Ha
OJIHOBPEMEHHOCTH. YpOKE COLUaJIbHO bubnnoreka HOK
3ameiJIeHue BpEMEHU U 3HAYMMON HHGOpMAITHI https://m.edsoo.ru/ffOcfa42
COKpAIEHUE JUTUHBI — 00CyXKIaTh,

38 | DHeprus u UMITyJIbC BBICKA3bIBATh MHEHHE.

PETMATUBUCTCKON YaCTHIIBI. -IToGyxnath bubnmoreka HOK
CBs13b Maccel ¢ dHEpruel u o0yuarommxcs https://m.edsoo.ru/ffOcfc68
UMITyJTECOM. DHEPTHUs MOKOs co0JII01aTh Ha YpOKe

39 | KonrpospHas pabora HPHUHLUITBL y9€0HOM Bubnuoreka LIOK
«Onrtuka. OCHOBBI JUCIUATUIMHEI U https://m.edsoo.ru/ffOcf6f0
CHeHATBHON TEOpUH CaMOOpIaHu3aluy.

OTHOCUTEIIbHOCTH

40 | ®oronsl. opmyna [1nanka. - Opranu3oBbIBaTh bubnmoreka [HOK
OHeprus ¥ UMITynbC GoToHa paboty oOyqaromuxcs ¢ https://m.edsoo.ru/ffOcfe16

41 | OTKpBITHE U UCCIEAOBAHUE COIIMAIbHO 3HAYUMOM
dotordpdekra. OnbiTer A. T nH(popMaluei mno bubmmorexa HOK

. https://m.edsoo.ru/ffOcffc4
CroneroBa MOBOJTY MOJIy4aeMoi Ha

42 | 3axonbl poTtorddekra. ypOKe COLUaIbHO
VYpaBHeHue DUHIITENHA 715 3HAYUMOU HHPOPMAITUT bubnnoreka [HOK
dotorpdekra. «KpacHas — 00CyX1aTh, https://m.edsoo.ru/ff0d015e
rpanuna» porodppexra BBICKa3bIBaTh MHEHHUE.

© | era Sl o

N PKUBATH https://m.edsoo.ru/ff0d04a6
ACUCTBUC CBCTA HCCIIeIOBATEIbCKYIO
44 | TexHuueckue ycTpoucTBa U JESATETLHOCTD

PaKTHYECKOE TIPUMCHEHHE:!
dboToreMeHT, PoTONATUHK,
CoJIHEeuYHast Oarapes,

o0yJaromuxcs B paMKax
peanu3anui MU
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CBETOIHOI

WHAUBUAYAJIbHBIX U

45 IPYNIIOBBIX bubnmoteka [HOK
HUCCIIEIOBATEILCKIX https://m.edsoo.ru/ff0d0302
IIPOEKTOB, YTO J1aCT
Pemenue 3anad no reme o0yyaromumcs
«2neMeHThl KBAHTOBOU BO3MOKHOCTb
ONTHUKMN pUOOPECTH HABBIK
CaMOCTOSITENILHOTO
PEIIeHUS TEOPETUYECKOM
POOJIEMBI.
46 | Monens atoma ToMcoHa. - [IpumeHsITh Ha ypoke
OmnsiTel Pesepdopaa mo UHTEPAKTUBHBIE (POPMBI bubnmoreka HOK
pPacCesTHUIO (-YaCTHII. paboThl ¢ https://m.edsoo.ru/ff0d091a
[TnanerapHast MojieTb aTOMa 00y4arOUMMUCS:
47 eOHbIE TUCKYCCUU bubnuoreka OK
IToctynatel bopa i JHCKY ’ : 1
BHKTOPHHBI, POJIEBBIE https.//m.edsoo.ru/ff0dOafa
48 | UsnydeHue u MOIMOIICHAE UTPBl, y4eOHbIE TPOCKTHI.
(OTOHOB IIpU Nepexojie aToMa - OpraHH30BbIBATH B r]]51/1612/10Tc31<a . dH?K
c oz[Houro YPOBHS SHEPIUU Ha pamKax ypoka ttps://m.edsoo.ru/ff0dOafa
Apyrod. Buasl CIICKTPOB IPOSIBIICHUS aKTUBHOM
49 EOHHOBHG EBOI:ICTBa YacTHII. KH3HEHHOMN MO3HIMH
0JIHBI Jie bpoiins.
Kopmyck J'I}Ip HO-BOJTHOBOW 0Oy AOIIUXC. Eubmiorexa HOK
PHYCKYIAD https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CrioHTaHHOE U
BBIHYXJICHHOE M3JTy4eHHE
50 | OTKpbITHE PAIUOAKTUBHOCTH. - [Ipoextuposarb bubnuoreka HOK
Omeiter Pezepdopaa mo CHUTYAIluH U COOBITHS, https://m.edsoo0.ru/ff0d0fd2
OTIpEe/ICNICHUIO COCTaBa pa3BUBAIOIINE KYJIBTYPY
PaZMOaKTUBHOTO U3ITyYCHHSI HepeKUBaHuN U
51 | CpoiicTBa anb(a-, Oera-, LIEHHOCTHBIE OPUEHTALUU
ramma-u3iydeHus. Bnusaue ydarerocs.
PaAMOAaKTUBHOCTH Ha KUBbIE - NHnnmmposate u
OpraHu3MBbl MOJIEP>KUBATh
52 | OTKpbITHE IPOTOHA U UCCIICIOBATEIIBCKYIO bubnuoreka [HOK
HeiTpoHa. M3oronsl. Anbda- JEATENBHOCTD https://m.edsoo.ru/ff0d1162
pacnan. JIeKTPOHHBIN U o0yyJaroImuxcs B paMKax
MO3UTPOHHBINA OeTa-pacma. peanu3ainuu UMH
["amMma-n3nyueHue WHAUBUIYAIbHBIX U
53 | DHeprus CBsA3U HYKJIOHOB B TPYHIIOBBIX
anpe. fnepHsle peakuuu. HCCIIEA0BATENBCKUAX
SInepHsIif peakTop. MIPOCKTOB, YTO 1acT bubnmoteka [HOK
[TpoGrieMbl, MepCIEKTUBHI, oOyJaromumcest https://m.edsoo.ru/ff0d1356
9KOJIOTHYECKHE aCIEeKThI BO3MO>XHOCTh
AJIEPHON YPHEPTETUKH MpHOOPECTH HaBBIK
54 CaMOCTOSITENIEHOTO
DJIEMEHTapHBIE YACTUIIBL. .
pelIeHNs TEOPETUYECKOM
OTkpbITHE IO3UTPOHA.
po0IeMBl,
MeTtoabl HAOJIIOAEHUST 1
- Oprann3oBbIBaTh B
PErUCTpaLU 3JIEMEHTAPHBIX bubnuoreka HOK
. pamKax ypoka
yactull. Kpyrislii cron . https://m.edsoo.ru/ff0d0e38
MIPOSIBJIEHUSI aKTUBHON
«DyHIaMEHTaTbHbIE o
- KU3HEHHOM MO3ULIUN
B3aumozeiicTeus. EquHcTBO
. oOyJaromuxcs.
bu3nvecKoil KapTUHBI MUPA»
55 | DTamsl pa3BUTHS aCTPOHOMUHU. - AKIICHTHPOBATH bubnmoreka HOK
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[IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. Buj 3BE31HOTO
Heba. Co3Be3us, sipKue
3BE3/1bl, INTIAHETHI, UX BUIUMOE
nemkenne. Conneunas
cHCTEMa

BHUMaHUE 00yJaromuXxcst
Ha HPaBCTBCHHBIX
npobiemMax, CBI3aHHBIX C
HayYHbIMU OTKPBITUAMU,
U3y4aeMbIMH Ha YpOKeE.

- [IpumeHsTh HA ypoKe
UHTEPAaKTUBHbBIE (POPMBI

https://m.edsoo.ru/ff0d1784

56 | Comure. ConHeuHas paboTsI ¢
aKTUBHOCTH. MlcTOUHUK 00y4aroLUMMUCS:
sHepruu CosHIa 1 3B€37 rpynmnoBas paboTa wiu

57 | 3BE34bI, MX OCHOBHBIC pabora B mapax, KOTOpbIe
XapaKTEPUCTUKH. 3BE3/1bI y4yaT 00y4Jarouuxcs
IJIaBHOM MOCJI€J0BATEIILHOCTH. KOMaHJTHOH paboTe 1
BuyTpeHHee cTpoeHue 3BE3 . B3aMMOJICHCTBHIO C
CoBpeMeHHBIE MPeICTaBICHUS JIPYrUMHU
0 IIPOUCXOKICHUU U 00YyJaIOIIMMUCS.
sBosroruK CosHIA U 3BE3]] - OpraHu3oBbIBaTh B

58 | Muneunsiif [1yts — Haia paMKax ypoka bubnunoreka [HOK
Tanaxtuka. [Tooxxenue u MPOSIBJICHUS] AKTUBHOM https://m.edsoo.ru/ff0d1784
nerxenue CoiHia B JKU3HCHHOM ITO3UIUH
[anaktuke. ['amakTukm. 00yYaroIuXCsl.

YepHble IbIPHI B sIPAX - Onuparbcst Ha
TaJIaKTUK KU3HEHHBIH OIBIT

59 | Bcenennas. Paz0Oeranue O0yYaOIINXCSL.
ranakTuk. Teopus bosbmoro
B3phbIBa. PenukroBoe
u3nydyeHue. MeraranakTuka

60 | Hepemenusie mpoOaeMsbl
aCTPOHOMHHU

61 | KonrponbHas paboTa
«IIeMEHThI aCTPOHOMUU U
acTpOU3UKI»

62 | O6o6maromuii ypok. Ponb - [Tomoub oOyuarommmes
(GU3HUKN U aCTPOHOMHH B B3IJISHYTh HA Y4eOHBII
HKOHOMHUYECKOH, MaTepHaj CKBO3b IPU3MY
TEXHOJIOTUIECKOH, 9YeJI0BEYECKOH IIEHHOCTH.
COLIMAILHOU U DTUYECKON - ®opmupoBars y
chepax nesaTenbHOCTH 00y4aromuxcst
YyeJioBeKa IpakJTaHCKOU MO3UIIHH,

63 | O6obwaroumii ypok. Ponb n CIIOCOOHOCTH K TPYy U
MecTO (PU3UKU U aCTPOHOMHHU XKHU3HH B YCIOBUAX
B COBPEMEHHON HAyYHOU COBPEMEHHOTO MUPA.
KapTHHE MHUpa - OpraHu3oBbIBaTh

64 | O6o6marommii ypok. Posb med)CTBO
¢du3nueckoil Teopun B SPYIUPOBAHHBIX
dbopMUpOBaHUH oOydJaronuxcst HaJ ux
IpeCTaBICHUN O PU3UIECKOM HEYCIEBaIOIIUMHU
KapTHHE MHpa OJTHOKJIACCHUKAMH,

65 | O6ob6marommii ypok. Mecto Jaroliee 00y4aromuMcst

bu3nYECKON KapTHHBI MUPa B
001IeM psy COBPEMEHHBIX
€CTEeCTBEHHO-HAYUHBIX
MIPEICTaBICHHUIA O IPUPOJIE

COIIMAILHO 3HAUYUMBIN
OTIBIT COTPYJHUYECTBA U
B3aMMHOM ITOMOIITH.

- Co3naBath
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66

Pe3epBHbIif ypok. MarautHoe
noJie. JJIEeKTpOMarHuTHas
WHTYKITUS

67

Pe3epBHblii ypok. OnTuka.
OcHOBBI clielIMaNbHON TEOPUU
OTHOCHUTEJIBHOCTU

68

PesepBHblii ypok. KBantoBas
dusnka. DIeMEHTHI
ACTPOHOMHUHU U aCTPOPU3UKU

JIOBEPUTEIIbHBIN
TICUXOIOTHUCCKUI
KJIMMAT B KJIacce BO
BpeMs ypokKa.

bubmmorexa LHOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68
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