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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 6a30BOro ypoBHs Ha ypOBHE CpeJHEro oduiero oopazoBaHus pa3paboTaHa
Ha OCHOBE TOJIOKEHUH M TpeOOBaHMIA K pe3ysbTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTENbHON MPOTrPaMMBl,
npeacrasieHHbXx B PI'OC COO, a takxke ¢ yu€Tom denepanbHoi pabodeld mporpaMMbl BOCIIUTAHUS H
KOHIICTILIMH MPEToIaBaHMsI SJIEKTUBHOTO Kypca «Du3nka» B 00pa3oBaTeIbHBIX Opranu3anusix Poccuiickoit
Denepanyy, pearu3yoIX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPaMMBI.

ConepxaHue MpOrpaMMbl 1O 3JIEKTUBHOMY Kypcy (M3HMKM HampaBieHO Ha (OpMHUpOBaHHE
€CTEeCTBEHHO-HAYYHOW KapTWHBI MHpa oOydatomuxcs 10-11 kmaccoB mpu oOydeHMH HX (QH3HKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IESTEIBHOCTHOTO Moaxona. [IporpaMma mo 31eKTUBHOMY Kypcy
¢usuku coorBerctByer TpeboBaHusM OI'OC COO k minaHupyeMbIM JIMYHOCTHBIM, HPEAMETHBIM H
METalpeJMeTHbIM pe3yiabTaTaM oOydueHHs, a TakKe YYUTBIBAeT HEOOXOJUMOCTb pealn3aluu
MEXIIPEMETHBIX CBA3ed (UBMKM C EeCTeCTBEHHO-HAYYHbIMH Yy4YeOHbIMH mpeameTramu. B Hel
OTIPENICNIAIOTCS. OCHOBHBIE MLENM H3Y4YeHUs (U3MKH Ha YpPOBHE CpeIHEro oOmero o0pa3oBaHus,
TUTaHUPYEMBIE Pe3yJIbTaThl OCBOCHHUSI Kypca (PM3WKHU: JIMYHOCTHBIC, METAIlpeMETHBIE, MPeIMETHbIE (Ha
0a30BOM YpOBHE).

[MporpaMma mo (u3MKe BKIIOYACT:

® [IJIaHHpPyEMbIE PE3YJIbTaThl OCBOCHUS JIEKTUBHOIO Kypca (HU3MKH Ha 0a30BOM YPOBHE, B TOM

quclie MpeAMETHBIE Pe3yIbTAThI 110 rojlaM 00yUYeHHUS;

e  cozep)KaHME JIEKTHBHOTrO Kypca «PHU3uKa» 10 rogam o0yueHHS.

®dusnka Kak Hayka o HauOosee 001X 3aKOHaX MPUPOIbI, BBICTYIAs! B KAUECTBE YIEOHOr0 MpeaMeTa
B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIA]] B CUCTEMY 3HAHHI 00 OKpYXKalolleM MHpe. DIIEKTUBHBIA Kypc
(U3KUKH — cHCTEMOOOPa3yIOIINH IS €CTeCTBEHHO-HAYYHBIX YIEOHBIX ITPEIMETOB, IIOCKOIBKY (PH3mUecKue
3aKOHBI JIEXKAT B OCHOBE ITPOIICCCOB U SIBIICHHI, N3yYaeMbIX XUMUEH, OnonorueH, pusndeckoii reorpadueit
u acTpoHomueill. Mcrnonb3oBanue U akTUBHOE MpUMEHEHUE (DU3NUECKUX 3HAHUH OIpeNelsieT XapakTep u
pa3BUTHE pa3HOOOPAa3HBIX TEXHOJIOTUH B chepe IHEPTreTUKU, TPAHCIIOPTa, OCBOCHHS KOCMOCA, MTOTYYeHUS
HOBBIX MaTEpUAJIOB C 33/IaHHBIMH CBOWCTBaMHU U APYrux. M3ydeHue (GU3MKH BHOCHT OCHOBHOW BKJIa[ B
(dopMHpOBaHNE €CTECTBEHHO-HAyYHOH KapTHHBI MHpa oOydarommxcsi, B (QopMuUpoBaHHE yMEHUI
NPUMEHSATh HAyYHBIA METO/] IIO3HAHMS TP BHIMIOJIHEHHN MU YIEOHBIX UCCIIEIOBAHUI.

B ocHOBY 311eKTHBHOTO Kypca 1o (PU3UKH JJIsl YPOBHS CPETHETO 00IIEro 00pa3oBaHuUs TOJIOKEH Psil
U7eH, KOTOpbIE MOXKHO paccCMaTpUBaTh KaK MPUHLIUIIBI €70 TTOCTPOCHMS.

Hoes yenocmnocmu. B COOTBETCTBUU € HEW KypC SBJSIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJEPHKUT
MaTepHal U3 BceX pa3liesioB (PU3NKH, BKITFOUAET KaK BOIIPOCHI KIIACCUYECKOM, TaK 1 COBPEMEHHON (PH3HKH.

Hoes ecenepanuzayuu. B cooTBeTcTBMH ¢ HEH MaTepuall Kypca (QHU3UKH OOBEIUHEH BOKPYT
¢usnueckux Teopuidl. Bemymum B Kypce sBisieTcs (GOpMUpOBaHHE MPEACTABICHHA O CTPYKTYpPHBIX
YPOBHSX MaTepUH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanusanus IpearonaraeT HCHOIb30BAHUE I'yMaHUTApHOIO
noTeHnuana GU3NUECKON HayKH, OCMBICIICHUE CBSI3U Pa3BUTHS (PU3UKH C Pa3BUTHEM OOIIECTBA, a TAKXKE C
MHUPOBO33PEHYECKIMH, HDABCTBEHHBIMU M SKOJIOTHUECKHUMHU TPOOJIEMaMH.

Hoes npuxnaonoi nanpasiennocmu. Kype pusuku npearoiaraet 3HakKOMCTBO € IIUPOKUM KPYTroOM
TEXHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUH H3yIeHHBIX TEOPHI U 3aKOHOB.

Hoes sxonoeuzayuu peannsyeTcst IOCPEeICTBOM BBEACHHUS 3JIEMEHTOB COJIEPKaHUs, TIOCBAIIEHHBIX
9KOJIOTHYECKHM Tpo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHUH, a
TaKxe 00CyXIeHHs MpoOieM paloHaTBFHOTO IPUPOJONOIB30BAHMS U SKOJIOTUIECKOH O€30MacHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMH 3JIEKTUBHOTO Kypca (pU3HKH Ha YpPOBHE CpeJHEro o01iero oopa3oBaHus
ABTSIIOTCA (pr3ndeckue Teopuu (PopMUpOBaAHME MPEACTABICHUH O CTPYKTYypE MOCTPOCHUS (PU3UIECKON
TEOpHH, Posii GyHAAMEHTAIBHBIX 3aKOHOB M NPUHLMUIOB B COBPEMEHHBIX NPEICTABICHUAX O MPUPOJE,
rpaHuLax MPUMEHUMOCTH TEOPH, 715l OTIMCAHHS €CTECTBEHHO-HAYUHBIX SABJICHUN M MPOLIECCOB).

CucTeMHO-/1eATeIbHOCTHBIM OJXO0/ B SIEKTUBHOM Kypce (QH3UKH peaau3yeTcs NPEexXIe BCEro 3a
CU4éT OpraHu3alMM SKCIEPUMEHTAIBHOW JesTenbHOCTH oOywaromuxcs. s  Ga3oBoro  ypoBHs



9JNIEKTUBHOTO Kypca (HU3MKH — 3TO HCIOIb30BaAHHE CHUCTEMbl (POHTANBHBIX KpPaTKOBPEMEHHBIX
skcnepuMeHnToB. Ilpu 3TomM obecneuuBaeTcsi OBJaJeHHE OOYYAIOIIMMHCA YMEHHSIMH HPOBOIHUTH
KOCBEHHBIE M3MEPEHUsI, UCCICAOBAHMS 3aBUCUMOCTEH (PU3MYECKUX BEIUYMH U MOCTAHOBKY OMBITOB IO
MPOBEPKE MPEAT0KEHHBIX THIIOTE3.

Bonbmioe BHUMaHWE ynenseTcsl PEHICHUIO PacyETHBIX M KadecTBEHHBIX 3anad. [Ipu stom s
pacu€THBIX 3a7ja4 MPUOPUTETOM SBJISIOTCA 3a/1a4H C SIBHO 3aJJaHHON (PU3MUYECKON MOJIEIBIO, TO3BOJISIONIHNE
NPUMEHSTh M3Y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zieia Kypca, Tak U WHTETpUpYys
3HAHMS U3 Pa3HBIX pa3nenoB. /i1 KadyecTBEHHBIX 3a/1a4 MPHOPUTETOM ABJISIOTCA 33JaHNs Ha OOBSICHEHHUE
NpoTeKaHus HU3NYECKUX SIBICHUN U IPOLIECCOB B OKPYKAIOLIEH KU3HU, TpeOyrolIue BhIOopa Gpusndeckoit
MOJIEIN [T CUTYalluy MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusamu ®PI'OC COO k MaTepuanbHO-TEXHHUUECKOMY OOECIEUYCHUIO
yueOHOro npornecca 6a30BbIH YPOBEHb Kypca (PU3UKH Ha yPOBHE CPEHEr0 00IIEro o0pa3oBaHus JOJIKEH
U3y4yaTbCsl B YCIOBHSIX MPEIMETHOrO KaOWMHeTa (U3UKH WM B YCIOBHAX MHTEIPHPOBAHHOTO KaOMHETa
NpEeMETOB eCTECTBCHHO-HAYYHOTO LHWKJIa. B kabuHeTre (u3MKM JOMWKHO OBITH HEOOXOOUMOE
nabopartopHoe 00OpYAOBaHHME IJisi BBHINOJHEHHS YKAa3aHHBIX B TpOrpaMMe MO (PHU3HMKE YYEHHUECKUX
NPaKTUYECKUX PadOT U AEMOHCTpAIIMOHHOE 000pyJ0BaHME.

OCHOBHBIMH LIEJISIMU M3Y4EHUSI AJIEKTUBHOTO Kypca (GU3NKH B 00111eM 00pa30BaHUH SBIISIFOTCS:

e (QopMupoBaHHE HMHTEpECca M CTPEMIICHHS OOYYAIONIMXCS K HAyYHOMY H3YYCHHUIO MPHUPOIHI,

pa3BUTHE MX MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
®  pa3BUTHE MPEJCTABICHUI O HAYYHOM METOJIC IO3HAHUS U (HOPMUPOBAHUE HCCIIETOBATEIBCKOTO
OTHOIICHHUS K OKPYKAIOIIMM SBIICHHSIM;

e (QopMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjIbTaTa U3yueHHs OCHOB CTPOCHUS MaTepUH
1 GyHIAMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (QopMmupoBaHue yMeHHI OOBSCHATH SIBICHUS C HCIOJIb30BaHUEM (PH3MYECKUX 3HAHUH H
HAaYYHBIX JI0OKa3aTelbCTB;

e (QopMupoBaHHE MPEICTABICHUN O poiu (GHU3UKU YIS Pa3BUTHS APYTMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH.
JocTmwkeHne 3TUX 1eiell 00ecreunBaeTcs pellieHHeM CIeIyIIMX 3a/1a4 B Mpolecce M3ydeHHsI
3JIEKTUBHOTO Kypca (PU3MKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHUs:
® MPHOOPETEHUE CUCTEMbI 3HAHUI 00 OOIIMX QU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSIX,
BKIIIOYAss MEXaHUKY, MOJIEKYJSPHYIO (QH3HKY, JJIEKTPOJAWHAMUKY, KBAaHTOBYIO (H3HKY U
AJIEMEHTHI acTPO(PU3HKH;

e (opMupoBaHHE YMEHHH MPUMEHSATh TCOPETHUYCCKHE 3HAHWS Ui OOBSICHEHHS (DUBNUICSCKUX
SIBJICHUH B MIPHUPOJIC U JUTS MPUHATHS MPAKTHUECKUX PEIICHUH B TIOBCETHEBHOM HKU3HHU;

®  OCBOEGHHE CIIOCOOOB PEHICHUs Pa3TMYHbBIX 32124 C SIBHO 331aHHON (PU3NYECKOM MOJIENbI0, 3a/1ad,
MOJIPa3yMEBAIOIIMX CAMOCTOSATENILHOE CO3/[aHNe (PU3MYECKON MOJIEIH, aIcKBATHON YCIOBUAM
3a/1a4u;
e MoHMMaHWe (HU3MYECKHX OCHOB W TPHUHIMIOB JICHCTBUS TEXHUYECKUX YCTPOHCTB H
TEXHOJIOTHUECKHX TPOIECCOB, UX BIHSHUS HA OKPYKAIOIIYIO CPEy;

® OBJIAJCHUE METOJAaMH CaMOCTOSTENBHOIO IUIAHUPOBAHUS W TPOBENCHHS (DHU3HUYSCKHUX
IKCIEPUMEHTOB, aHAIM3a W HHTEpPHpEeTalud WH(QOpMAIMH, ONpENeNICHHs JTOCTOBEPHOCTH
MOJY4EeHHOT'O Pe3yJbTaTa;

® CO3JaHME YCIOBUHM sl Pa3BUTHS YMEHMH IPOEKTHO-HCCIIEAOBATENBCKOH, TBOPYECKON
JeSITeTIbHOCTH.

Ha u3ydenue 31ekTHBHOTO Kypca (pU3MKH Ha YpOBHE CpEAHEro ooOmero oOpa3oBaHHsS OTBOAUTCS
102 gacas: B 10 kmacce — 34 gaca (1 gac B Hezento), B 11 kiacce — 68 vacos (2 vaca B Henento).



COJEP)KAHUE OBYYEHUSA

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT0 MO3HAHUS
®u3nka — Hayka o pupoje. HaydHble MeTObI N0O3HAaHUS OKpYyXKarouero Mupa. Poss skcriepumenTa
Y TEOPHUH B IPOLIECCE MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (PH3HKE.
MopenupoBanne GU3NUECKUX ABJICHUN U TpoueccoB. Hayunsie rumotessl. dusndeckue 3aKOHbBI U
TeopuHd. [ paHULBI MPUMEHUMOCTH (PU3MUYECKHUX 3aKOHOB. [I[pUHIINT COOTBETCTBHSL.

Ponb 1 MecTo Qusuku B GOpMUPOBaHUH COBPEMEHHOM Hay4YHOW KapTHHBI MUPA, B MIPAKTUYECKOM
JIeSITENIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanoroBelie U MUGPOBLIC U3MEPUTETbHBIC TIPUOOPHI, KOMITLIOTEPHBIC TATYHUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuxka

Mexanuueckoe aBmkeHue. OTHOCHUTENIBLHOCTh MEXaHMYeCcKoro nBrokeHus. Cucrema oOTCUéTa.
Tpaexropus.

Ilepemernienne, CKOpOCTh (CpeHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHUalbHON
TOYKH, UX MPOEKLIUU Ha OCH CUCTEMBI KOOpauHAT. ClokeHue epeMelIeHU U CII0KEHHE CKOPOCTeH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOSIMHENHHOE ABIbKeHHE. [ paduku 3aBHCHMOCTH KOOPAUHAT,
CKOPOCTH, YCKOPEHMSI, ITyTH U NIEPEMEILEHHS MaTEPHAIbHON TOYKH OT BPEMEHHU.

CBo0OogHOE TTaieHne. Y CKOpeHre CBOOOTHOTO MaACHUSI.

KpuBonuneitHoe nBwxkeHue. [[BrkeHue MaTepUAIbHONM TOYKH MO OKPY>KHOCTU C IOCTOSIHHOW I10
MOJIYIII0O CKOPOCTBIO. YTJOBas CKOpPOCTh, JHHEWHas ckopocTh. llepwong w dactoTa oOparmeHus.
IleHTpOCTpEMUTENBHOE YCKOPEHHE.

TexHUYecKre yCTpOHCTBA M MPAKTHYECKOE IPUMEHEHHE: CIIUIOMET, IBHKEHHUE CHAPSIIOB, LIETTHBIE
U peMEHHBIE TIEpeaaYn.

Lemoncmpayuu

Mopens cucTeMBI 0OTCUETA, MINTFOCTPALNS KHHEMATHIECKUX XapaKTEPUCTHUK IBHKECHMSL.

IIpeoOpa3oBanue ABMKEHUH € UCIIONB30BAHUEM IIPOCTHIX MEXAHU3MOB.

ITagenne Ten B BO3AyXe U B pa3peskeHHOM MTPOCTPAHCTBE.

Habmionenue aprkeHus Tena, OpOLIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepeHne yckopeHusi CBOOOTHOTO MaJeHusI.

Hampasnenue ckopocTH NpH IBUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

N3ydeHne HepaBHOMEPHOIO ABMXKEHUS C LIEIBIO ONPEAEICHNSI MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOIIEHUS] MEXAY My TSIMH, IIPOUIEHHBIMU TEJIOM 32 ITOCJIEIOBATEBHBIE PaBHBIE
MIPOMEXKYTKH BPEMEHH IIPY pPaBHOYCKOPEHHOM JIBIKEHHH C HAYaJIBHOM CKOPOCTBIO, PABHOW HYJIIO.

N3y4yeHue NBUKEHMS IIAPUKA B BA3KOM KUJIKOCTH.

W3ydenve ABrKeHUs Tena, OPOIIEHHOT0 TOPU30HTAJIBHO.

Tema 2. /lunamuxa

IIpunuun otHocutenbHOCTH ["anuies. [lepslii 3akoH HeroToHA. THEpIMAIbHBIE CHCTEMBI OTCYETA.

Macca Tena. Cwra. [puamum cyneprmosunuu cuil. Bropoit 3akoH HeloToHa i1 MaTepHalbHOMN
Touku. Tperuii 3akoH Hpr0TOHA 111 MaTepuanbHBIX TOYEK.

3akoH BceMupHOTO TaroteHus. Cuina TspkectH. [lepBast kocMudeckast CKOpOCTb.

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

Tpenne. Bunpl Tperns (10kosi, CKOIkKeHns, kaueHus). Cuna tpenus. Cyxoe Tpeane. Cuna TpeHus

CKOJILKeHUs U cuia TpeHus nmokos. Koadduiment tpenus. Cunia cOnpoTHBIICHNUS MIPH JIBUKEHUH Tejla B
XKUJKOCTH WJIU Tase.



[octynaTensHOE U BpalaTesIbHOE IBHKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHIIbI OTHOCUTENBHO OCH BpalleHus. [Inedo cumnsl. YcnoBus paBHOBECHS TBEPIOTO TENA.

TexHudeckue yCTpoiCTBa U MPAKTUUECKOE IPUMEHEHHE: TOAIIUITHUKY, TBUKEHUE UCKYCCTBEHHBIX
CITyTHHUKOB.

Jlemoncmpayuu

SBneHue uHEPIUH.

CpaBHEHHE Macc B3aUMOJICHCTBYIOLIUX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxeHue CHiL.

3aBUCUMOCTD CHJIBI YIIPYTOCTHU OT JeOpMaLny.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U MaJCHUU.

CpaBHEHHE CUJT TPEHUSA MTOKOS, KAYCHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecus TBEpAOro Tena. Bunel paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopiuvie pabomsi

N3yuyenue nBuxeHus: Opycka 1o HaKIIOHHOH IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIIKX B MPYKWHE U PE3MHOBOM 00pasIe, OT
ux nedopMaIum.

Uccnenosanue ycioBuil paBHOBECHS TBEPAOTO TeJIa, UMEIOLIEr0 OCh BpAILICHUS.

Tema 3. 3aKonvl COXpAHEHUA 6 MeXAHUKE

Nmnynsc MaTepuanpbHON TOYKH (Tena), CHUCTEMBl MaTepUalbHBIX TOYeK. Wmmymbc cuibl u
W3MEHEHHNEe NUMITyJIbCa Tella. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTHBHOE JIBIKEHUE.

Pabora cuitbl. MOIITHOCTE CHITHI.

Kunerndeckas sHeprusi MaTepuaibHON TOUKH. TeopemMa 00 N3MEHEHNH KHHETUYECKOW DHEPTHH.

[lorentmanbHass sHeprus. [loTeHnmanbpHas »Heprus ynpyro ae(OpMHUPOBAHHOW IIPYKUHBIL.
[loTeHnmanbHast YHEPTHs TENNa BOJIHU3H MTOBEPXHOCTH 3EMIIH.

[loTeHmanbHBIe 1 HEMOTEHIIMATBHBIE CHITBL. CBS3b pabOTH HETOTEHIIMATBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON SHEPTHH CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUUECKOW SHEPIHUU.

Yapyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHUYEeCcKHe YCTPOICTBA U MPAKTUIECKOE MPUMEHEHHUE: BOIOMET, KOTIED, MIPYKIUHHBIN MHUCTOJIET,
JIBUKCHHE PAKeT.

Lemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCa.

PeakTuBHOE NBIKEHUE.

[lepexon MOTEHIIMATFHON YHEPTUN B KHHETHYECKYIO B OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

Nzydenune abCOMOTHO HEYNIPYTOrO yIapa ¢ MOMOIIBIO ABYX OJAMHAKOBBIX HUTSHBIX MasSTHHUKOB.

HccnenoBanne cBsizu pabOTHl CHJIBI ¢ U3MEHEHHEM MEXaHMYECKOW JHEpPrHH Tela Ha IpHMepe
pacTsbKEHUS] pE3UHOBOTO XKTYTa.

Paznen 3. MoJekyasipHas pu3nka U TepMOAUHAMHUKA

Tema 1. OcHo6b1 MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TIOJIOXKEHHSI MOJEKYJISIPHO-KMHETUYECKOW TEOPHH M WX OMNBITHOE OOOCHOBAaHHE.
BbpoynoBckoe nBmkenue. Juddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBHSI YacTHIl BemecTBa. Mojienu
CTPOCHHUS Ta30B, XUIAKOCTEH M TBEPABIX TET U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE dTHUX MOJETICH.
Macca u pazmepsl Mmonekyn. KonmgectBo Bemectsa. [locTosnnas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. [llkana remneparyp Lenbcus.

Mopnens naeansHOro ra3a. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOM TEOPHH HI€aTHHOTO
ra3a. AOCOJIOTHas TeMIlepaTypa Kak Mepa CpeHe KNHETHIECKOH SHEPTHUH TEIUIOBOTO JIBUKEHHS YaCTHUIT
raza. lllkanma temmneparyp KenpBuHa. ['azoBbie 3akoHbl. YpaBHeHne MenneneeBa—Knaneipona. 3akoH



HansToHa. M3ompouecchl B MAeadbHOM Ta3e € TMOCTOSHHBIM KOJIMYECTBOM BemllecTBa. | paduueckoe
IpeACTaBIeHUE N30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHMUECKHE YCTPOWCTBA U IPAKTHUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, (oTorpadmu MOJIEKYNl OpraHu4ecKuX
COEIHECHU.

OnbiTel 10 TG PY3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO IBH)KECHUSL.

Mogens onbita LTepHa.

OnbIThI, OKA3BIBAIOLIUE CYIIECTBOBAHNE MEXMONEKYIISIPHOTO B3aUMOJEHCTBYS.

Monens, WITIOCTpUPYIONIAas MPUPOAY JABJICHHS ra3a Ha CTEHKH COCY/a.

OnBITHI, WILTIOCTPUPYIOLIUE YPAaBHEHNE COCTOSIHAA UAEATBHOTO T'a3a, N30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

Omnpe/eieHne Macchl BO3/yXa B KIIACCHOW KOMHATE HAa OCHOBE H3MEpeHUH 00BhEMa KOMHATHI,
JIaBJICHHA U TEMIIEpAaTyphl BO3IyXa B HEU.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMeTpaMu COCTOSHUS Pa3pexeHHOIo rasa.

Tema 2. Ocrosbl mepmoouHamurku

TepmoanHamuueckas cucreMa. BHyTpeHHsISE JHEprusl TEpMOJUHAMUYECKOH CHCTEMBI U CIIOCOOBI €€
n3MeHenns1. KoimuecTBo TEMIOThI U pa60Ta. BH}/TpeHHSIﬂ OHEPTrHd OAHOATOMHOI'O UACAJIBHOI'O ra3a. BI/II[I)I
TeIUIoNepeaun: TEeIUIONPOBOJHOCTh, KOHBEKLUS, H3Iy4YeHHE. YAenbHas TeIIOEMKOCTh BElIeCTBa.
KonuuecTBo TEIIIOTHI IpH TemIonepeaade.

[onsTre 06 annabataoM miporiecce. [lepBriii 3aK0H TepMoTnHAMUKH. | [prMeHeH e mepBoro 3aKkoHa
TEPMOIMHAMUKH K H30mpoueccaMm. I'paduueckas uHTepnpeTanus paboTsl rasa.

Bropoii 3akon TepmoaunHaMukn. HeoGpaTuMocTh IpoIieccoB B IPUPOJIE.

TenmoBeie Mamuabl. [lpuHIMTBL MeHCTBUSA TeruioBBIX MammH. [IpeoOpazoBaHust »HEpruM B
TeIIOBbIX MamnHax. Koaddumment mone3noro neictBus TtermaoBod Mammebl. [ukn Kapao m ero
KOX(PGUITUEHT TIONE3HOTO IEHCTBHS. DKOJIOTHUECKHE TIPOOIEMBI TETNIOIHEPTETHKH.

TexHHUeCKHE YCTPOWCTBA W TNPAKTHYECKOE IMPUMEHEHHWE: IBUraTelb BHYTPEHHETO CrOpaHMUs,
OBITOBOM XOJIONMIIBHUK, KOHIAUIIOHED.

Lemoncmpayuu

W3meneHne BHYTpEHHEH SHEPTUH Teja MPH COBEPIICHUH PaOOThl: BBUIET NIPOOKU M3 OYTBHUIKH MOJ
JeHcTBUEM  CXKAaToro BO3AyXa, HarpeBaHue dS¢upa B JaTyHHOH TpyOke myTéM  TpeHus
(BUEOeMOHCTpAIHS).

W3meneHnue BHyTpEHHEH SHEpruu (TeMreparypsl) Tejia Py TeIIonepeaaye.

OnbIT 0 aAMabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3LYLIHBIM OTHUBOM).

Mopenu napoBoii TypOHHBI, ABUraTeNsl BHyTPEHHETO CrOPaHUs, PEaKTUBHOT'O JBUTaTEIs.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

W3mepeHne yaenbHON TEIOEMKOCTH.

Tema 3. Azpecamnsvie cocmoanusn eeujecmea. Pazoevie nepexoovt

IMapooOpa3oBanue W KoHzcHcaius. McmapeHue u KumneHue. AOCOIIOTHAsS M OTHOCHUTENIbHAsS
BJI@XKHOCTh BO3Ayxa. HacelmeHHsld map. YaenpHas TeIUIOoTa MapooOpa3oBaHUsA. 3aBUCHUMOCTH
TEMIICPATYPHI KUIICHUA OT AaBJICHUA.

Teépnoe Teno. Kpucrammmaeckue u amopdHbIe Tena. AHU30TPONHS CBOMUCTB KPpUCTAILIOB. JKuakue
kpuctayuiel. CoBpeMeHHbIe MaTepuaibl. [ImaBnenne m Kpucrammuzanus. Y IenbHas TEIUIoTa MJIaBICHUS.
CyOmmmartusi.

YpaBHeHHE TEIJIOBOTO Oaanca.

TexHu4ecKue yCTpONCTBA U NPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KAJIOPUMETP,
TEXHOJIOTUH IMOJTYUYCHUSA COBPEMCHHBIX MAaTCPUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTECXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHITIICHHBIX TIAPOB.



Kunenue npu noHm>XeHHOM JaBICHUU.

Crioco0b1 n3MepeHust BIasKHOCTH.

Habmtonenue HarpeBaHus 1 TIaBICHUS] KPUCTAIIMUECKOTO BEIL[ECTBA.
JleMoHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

N3MepeHne OTHOCUTENBHON BIaKHOCTH BO3/AyXa.

Pasnen 4. DnekTpoaunaMuka

Tema 1. Inexkmpocmamuka

OnexTpu3anusa Ten. OJeKTpudeckuil 3apan. [Ba Buma aiekTpuyeckux 3apsaoB. [IpoBogHuKw,
JUBIIEKTPUKY U MOTYTIPOBOAHUKH. 3aKOH COXPAHEHUS SIEKTPUUECKOTr0 3apsja.

Bsaumopeiictue 3apsoB. 3akoH Kynona. TodeuHsli anekTprdeckuii 3apsia. DIEKTpUUECKOE TOJIe.
HampsoxéaHocTh  anekTpudeckoro mnosd. [IpuHIMN cynepno3unmu 3ieKTpudeckux mnosed. Jluaum
HaNPsKEHHOCTH JEKTPUIECKOTO TOJIS.

Pabora cun snekrpoctatuueckoro mons. Ilorennuan. PazHocTs moteHumanoB. [IpoBogHuku u
JTUAJIEKTPUKH B 3JIEKTPOCTaTHUECKOM ToJje. JuaaekTpuieckas IpOHUIIAeMOCTb.

OnektpoémMkocTh.  KoHmeHcaTop. ONEKTpOEMKOCTh  IUIOCKOTO  KOHAEHcAaTtopa. DHEpPrus
3apsKEHHOr0 KOHJIEHCaTopa.

TexHndyeckue yCTpOHCTBA W MPAKTUUYECKOE TPHUMEHEHHE: 3JEKTPOCKOI, 3JEKTPOMETP,
ANIEKTPOCTATHYUECKAs 3allUTa, 3a3eMJICHHE DJICKTPOIPUOOPOB, KOHACHCATOP, KOMMPOBAIBHBIN amlmapar,
CTpYUHBII NpUHTED.

Lemoncmpayuu

YceTpoCcTBO U IPUHIMUI AEUCTBHUS SIEKTPOMETPA.

B3aunmMopeiicTBUE HA3IEKTPU30BAHHBIX TEI.

DNEKTPUUYECKOE TTOJIE 3aPSDKEHHBIX TEI.

[IpoBOMHUKH B AIIEKTPOCTATHYECKOM IIOJIE.

DIIEKTpOCTaTUYECKAs 3alUTA.

JIMDIEeKTPUKY B 3IEKTPOCTATUIECKOM TIOJIE.

3aBUCHMOCTb IEKTPOEMKOCTH TLIOCKOTO KOHICHCATOPA OT IJIOMIA/IN TUTACTUH, PACCTOSHHS MEXIY
HUMH U JTUIEKTPHYECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHASHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3mepenne 351eKTpoEMKOCTH KOHASHCATOPA.

Tema 2. llocmoannstii 31exkmpuyeckuil mox. Toxu 6 paznuunpix cpedax

DNEKTPUYECKUH TOK. Y CIIOBUS CYIIIECTBOBAHMUS AIEKTPUIECKOTo ToKa. Mcrounnku Toka. Cuia Toka.
[TocToSIHHBIN TOK.

Hanpsixenue. 3akon OMa Jyist yyacTka LEenu.

DNEKTPUYECKOE COMPOTUBICHHE. YAeTbHOE COIMPOTUBICHHE BemiecTta. llociemoBarensHoe,
napaJuielIbHOe, CMEIIaHHOE COeIMHEHNE ITPOBOIHUKOB.

PaboTa sanextpudeckoro Toka. 3axoH Jxoynsa—JIeHia. MomHOCTh 3JEKTPUIECKOTO TOKA.

ONEeKTPOABMKYINAS CHJIa M BHYTPEHHEE CONPOTUBIICHNE NCTOYHHIKA TOKA. 3aKoH OMa TSI TIOJTHOH
(3aMKHYTOH) 3MeKTprudecKkoi ermu. KopoTkoe 3aMbIKaHHE.

ONeKTpoHHasT TPOBOJUMOCTH TBEPIABIX METAIJIOB. 3aBHCHUMOCTH COIPOTHBICHHS METAIJIOB OT
Temneparypsl. CBepXIIPOBOAUMOCTb.

DneKTpuyecKuil TOK B BakyyMe. CBOWCTBA 3JIEKTPOHHBIX ITYYKOB.

HonynpoBogauku. CoOCTBEHHASI U IPUMECHAsS] IPOBOAMMOCTh MOTYNPOBOAHUKOB. CBOlCTBa p—N-
nepexosa. [lomynpoBogHIKOBBIE TPUOOPEI.

DNEeKTpUYECKUI TOK B PaCTBOpPaxX M PacIIaBax AIEKTPOJIUTOB. DIEKTPOIUTHIECKAS IUCCOIHAITHS.
DIIEeKTPOITH3.

OneKTpuyecKuil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psa. Momaus. [1nazma.



TexHn4yeckre ycTpoOWCTBA M MpPaKTUYECKOE IPHUMEHEHHME: aMIIEpMETpP, BOJIBTMETP, PEeOCTar,
WCTOYHUKM TOKA, JJIEKTPOHATpEeBATENbHBIC NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE HPUOOPHI, TEPMOMETP
COIIPOTHBIICHHS, BaKyyMHBI JAHOJ, TEPMHUCTOPHI M (OTOPE3UCTOPHI, MOIYHNPOBOAHUKOBBIA AHOI,
raJbBaHUKA.

Jlemoncmpayuu

N3mMepenue cuibl TOKa U HAIPSKEHUS.

3aBUCUMOCTb CONPOTUBIIEHNS LWINHAPUYECKUX NMPOBOAHUKOB OT JJIMHBI, IUIOMIAU TOIEPEYHOTO
CEYEHHUs U MaTepHana.

CMeniaHHOe COeIMHEHUE POBOAHHUKOB.

IIpsimoe u3mepenue 3MeKTpoABMAKYIeH cribl. KopoTKkoe 3aMbIKaHNE ralbBaHUUYECKOTO JIEMEHTa U
OILIEHKa BHYTPEHHETO COIPOTHUBIICHHUSL.

3aBUCHMOCTb COIPOTHUBIIEHHS METAIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3EKTPOIUTOB.

HckpoBoii pa3psit ¥ IPOBOAUMOCTD BO31yX4a.

OOHOCTOPOHHSASA NPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3ydeHune cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

I/I3M€pCHI/IC SHCKTpOI[BH)KyHIGP'I CHJIbI UICTOYHHUKA TOKA X €r0 BHYTPCHHETO COIMPOTUBJICHUSA.

HabmroneHue anekrposusa.

Me:knpeaMeTHbIe CBSA3H

Wzydenne xypca ¢usukm 0OazoBoro ypoBHS B 10 Kiacce OCYIIECTBISIETCS C  YYETOM
COJEPKATENIbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHUKH, OMOJOIMH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAY4YHOrO ITO3HAHUS: SIBICHHE,
Hay4Hbld (akT, rumnoresa, (uU3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HaONIOJCHHE, SKCIICPUMEHT,
MOJIEINPOBaHNE, MOJEINb, U3MEPEHUE.

Mamemamuka: pelleHHE CUCTEMBbl YpaBHEHMH, NuHeiHas (yHKuus, nmapabona, runepbona, ux
rpauKy U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIMHU: CHHYC, KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYIECKOE TOMKAECTBO, BEKTOPHI M X NMPOEKLIUU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonoeus: Mexanuueckoe IABIKEHHE B XKHUBOH mpupoae, 1uddysus, 0CMOC, TEIUIOOOMEH KHMBbIX
OpraHu3MoB (BHIbI TEIUIONEPEIAauHt, TEIUIOBOE PAaBHOBECHE), JIEKTPUUIECCKUE SIBIICHHUS B )KUBOW IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJIIpHAs
Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TEN, KUAKOCTEH M Ta30B, IEKTPUYECKHE CBOWCTBA METAIUIOB,
UIEKTPOJIUTHUECKAS IUCCOLMALNS, FaIbBAHHKA.

T'eoepaghus: BNaXXHOCTb BO3yXa, BETPHI, 0ApOMETp, TEPMOMETD.

Texnonoeus: npeodpa30BaHUE JBIKEHUI C UCTIOIB30BAHUEM MEXAHU3MOB, YUET TPEHUSI B TEXHHUKE,
NOJIINIHUKY, WCIOJNb30BAaHUE 3aKOHA COXPAHEHUS MMILYJIbCa B TEXHUKE (pakera, BOOOMET U ApPYrHe),
JBUraTellb BHYTPEHHETO CrOpaHus, IapoBas TypOnuHa, OITOBOI X0JIOIMIBHUK, KOHAULIMOHED, TEXHOJIOTHU
MOJy4YEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHCIE HAHOMAaTepUalOB, W HAHOTEXHOJIOTHUH,
JJNIEKTPOCTATHYUECKAs  3alWTa, 3a3eMJICHHE OJIEKTPONPUOOpPOB, KCEPOKC, CTPYHHBIH MpHHTEP,
3JIEKTPOHArpeBaTeIbHbBIC MPUOOPHI, ITIEKTPOOCBETUTEIbHBIE IPUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. DnekTpoauHaMuka
Tema 3. Maznummnoe none. I1eKmpomMazHuUmMHAA UHOYKUUA
IloctosinHbie MarHuThl. B3auMopelcTBHE NOCTOSHHBIX MarHuToB. MarHuTHoe mose. Bekrop
MAarHuTHOM HMHAYyKUMH. [IpuHIMD Cyneprno3undyd MAarHUTHBIX MOJed. JIMHUKM MarHuTHOM WHIYKLIHH.
KaptrHa nuHM MarHUTHOW WHTYKITAW TIOJIS ITOCTOSTHHBIX MarHUTOB.



MaruauTtHoe noJsie IpoBOJHUKA ¢ TOKOM. KapTuHa nTuHMI MHAYKIMHA MarHUTHOTO MOJI AJIMHHOTO
MpPSIMOTO TMPOBOAHHMKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHHMKA, KAaTYHIKH ¢ TokoM. OmelT Opcrena.
B3aumopeiicTBue MpOBOHUKOB C TOKOM.

Cuna Amrniepa, €€ MOJyJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ MoAyiab W HampaBieHUE. JIBI)KEHUE 3apsyKEHHOH 4acTHIBl B OJHOPOIHOM
MarHuTHOM noje. Pabota cuisl Jlopenna.

SIBnenne  sneKTpoMarHUTHOW — MHAYKIUHM. IloTok  BekTopa  MarHMUTHOM  MHAYKLUU.
ONEeKTPOABIKYILAs CHJIa MHIAYKIUH. 3aKOH JIEKTPOMarHUTHON nHAykunu Papanes.

BuxpeBoe anekTpudeckoe nosie. DIeKTPOABIKYILAs CHIa HHAYKIWU B IPOBOJAHUKE, JBHKYIIEMCS
MOCTYNATEIbHO B OJHOPOJHOM MarHuTHOM TOJI€.

ITpaBuno Jlenna.

NHaykTUBHOCTD. SIBNIEHHE CAMOMHIYKIMH. DJIEKTPOABHKYIIAs CUIa CAMOMHTYKIUH.

OHeprus MarHUTHOTO MOJIS KaTYIIKH C TOKOM.

OneKTpOMarHuTHOE MoJe.

TexHn4yeckre ycTpolcTBa U MPAKTUUECKOE TPUMEHEHHE: TOCTOSHHBIE MarHUTHI, 3JIEKTPOMarHuTHl,
QJICKTPOABUTATCIIb, YCKOPUTECIIU JIEMCHTAPHBIX YaCTULl, UHAYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKI0OHEHNE QJICKTPOHHOI'O ITyYKa MAariHuTHBIM I1OJIEM.

JInaun HWHAYKIIUA MAariuTHOTI'O I1OJIA.

BzaumopeiicTBue AByX NPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HetictBue cuibl JIopeHIa HA HOHBI AJIEKTPOJIUTA.

SBneHue 3MeKTPOMarHuTHON MHAYKLIMH.

IIpaBuno Jlenna.

3aBUCUMOCTD AJIEKTPOABIKYILEH CHIIBI MHAYKLUK OT CKOPOCTH U3MEHEHHSI MAarHUTHOT'O MOTOKA.

SIBiIeHNE CAaMOMHIIYKIIHH.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

N3yyeHne MarHUTHOTO MO KaTYIIKH C TOKOM.

HccnenoBanue 1efCTBUS OCTOSIHHOTO MarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sBICHUS JIEKTPOMAarHUTHON HHAYKIHUH.

Pasnes 5. KoneGaHust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHuble KOaeoanus

KonebarensHast cucrema. CBoOOIHBIE MeXaHWYecKue KoseOaHus. ['apMoHMueckue KoseOaHusl.
[lepuon, wacrora, ammutyaa u ¢aza konedanmid. [IpykuHHBINH MasTHHK. MaTeMaTH4eCKHii MasTHHK.
YpaBHeHHe rapMOHHYECKHX Kosebanuii. [IpeBpalenre sHepruy Npu rapMOHUYECKUX KOJIeOaHHSIX.

KonebarensHblit KOHTYp. CBOOOHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHNUS B HAEAIBHOM KOJIe0aTeIbHOM
KOHTYype. AHAJIOTHA MEXIy MEXaHHMYECKUMH U 3JIEKTPOMAarHUTHBIMU Kosiebanusimu. @opmyina TomcoHa.
3aKOH COXPAaHEHUS SHEPTUH B HJI€ATbHOM K0Jie0aTeNbHOM KOHTYpE.

IIpencrasienne o 3aTyxamomux Konedanusx. BoiHykneHHbIe MexaHnueckne kojebanus. Pesonanc.
BrinyXeHHbBIE 3JIeKTPOMAarHUTHBIE KOJIeOaHusI.

Ilepemennbiii Tok. CHHYCOWJAIBHBIM TMEPEeMEHHBIH TOK. MOITHOCTP TEPEMEHHOTO TOKa.
AMIUIHTY/IHOE U JeMCTBYIOIIEE 3HAYSHHIE CHIIbI TOKA M HAIPSDKEHUSI.

Tpanchopmartop. IIpomsBoicTBo, mepemada ©  MOTPEOJICHHE AIEKTPUYECKOH  DHEPrUu.
DKOJIOTHYECKHE PUCKH TIPU IPOU3BOJICTBE AMEKTPOodHEepruu. KynbTypa Hcronbp30BaHns IEKTPOIHEPTHH B
MOBCEHEBHOM KU3HH.

TexHu4ecKue yCTpPOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: 3JEKTPUYECKUM 3BOHOK, IE€HEpaTop
MEPEMEHHOTO TOKA, TMHHUH AJIEKTPOIIepe1ad.

Jlemoncmpayuu



UccnepnoBanne mnapaMeTpoB KoyieOaTeNbHOW CHUCTEMBl (IPYKHHHBIH WM MaTeMaTHYECKHU
MAasITHHK).

Habmronenue 3atyxarommx KojaeOaHuH.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUIM.

Habmionenue pe3onanca.

CB0OOIHBIC 3JICKTPOMATrHUTHBIE KOJICOaHUsI.

OcuminorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHHST OT BPEMEHHU) JUISL AJIEKTPOMArHUTHBIX
KoJIeOaHuii.

Pe3onanc mnpu mocneAoBaTENbHOM COEAWHEHWM pEe3UCTOpa, KAaTyIIKW WHAYKTUBHOCTH U
KOHJeHCcaTopa.

Mopenb TUHUM 3IEeKTpoTNepe1adH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

HccnenoBanne 3aBUCHMOCTH MIEpUOJia MaJbIX KOJIeOaHWi Tpy3a Ha HUTU OT AJMHBI HUTH U MacChl
rpy3a.

HccnenoBanne mepeMEHHOro TOKa B LIENMM M3 MOCIENOBATEIbHO COSAMHEHHBIX KOHIEHCATOpa,
KaTyILIKKU U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpoMazZHunHbsle 60JIHbl

MexaHndeckre BOJIHBI, yclIoBHs pacrpocTpanenus. [lepuoa. CkopocTh pacrpocTpaHeHus U JJIHHA
BoJHBI. [lomepeunsle U pooIbHbIe BOMHEL. HTepdepennus u audpakius MeEXxaHHIeCKUX BOJIH.

3Byk. CropocThb 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS U3TyUYEHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BekTopoB E, B, V B snextpomarauTHOW BomHe. CBOWCTBA 3JEKTPOMArHUTHBIX BOJH: OTpPaKCHHE,
npenoMIieHre, osipu3anys, rudpaknus, marepdepertrst. CKOPOCTh AMEKTPOMATHUTHBIX BOJH.

[[Ikama 3MeKTpOMarHuTHBIX BOJIH. [[prMeHeH e AIeKTPOMarHUTHEIX BOJTH B TEXHUKE U OBITY.

[IpuHIMIBI paAUOCBSI3U U TeNeBUACHUA. Paguonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CpEebl.

TexHuueckue yCTpPOHCTBA M MPAKTHYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMILIMHE, pajgap, paauoNpUEMHUK, TEJIEBU30p, AHTEHHA,
tenepon, CBYU-neus.

Lemoncmpayuu

OO0pazoBaHue U pacIpoCTpaHEHUE MONIEPEYHBIX U MPOIOJIEHBIX BOJH.

KoneGmromeecs Teno Kak HCTOYHUK 3BYKa.

Habmroenue otpaxeHus U IpeIoMIICHHS] MEXaHUIECKIX BOJTH.

Hab6mronenue naTepdepeHnny u nudpakiiui MEXaHHYECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaGnroienue cBsi3u TPOMKOCTH 3BYKa U BHICOTHI TOHA C aMIDIMTYIOM M 4aCTOTON KOJIeOaHHH.

UccnenoBanue CBONCTB 3JEKTPOMATHUTHBIX BOJIH: OTPaKEHHE, NPEJIOMIICHUE, MOJSpHU3aLus,
U pakiys, THTephepeHIus.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. IIpsmonnHeiHOE pacpoCTpaHEHUE CBETa B OJIHOPOJHOW cpene. Jlyu
cBeTa. ToueuHbIit ICTOYHUK CBETA.

OTtpakeHHe cBeTa. 3aKOHBI OTpaykeHusI cBeTa. [locTpoeHre n300pakeHUi B IJIOCKOM 3epKalie.

[Ipenomienue crera. 3aKOHBI TpEJIOMIICHUs cBeTa. AOCONIOTHBIM TOKa3aTellb IMPEIOMIICHUS.
[TonmHOE BHYTpeHHee oTpaxkeHue. lIpeaensHbIi yroi MOITHOTO BHYTPEHHETO OTPayKEHUSI.

Hucnepcus csera. CinoxHbIi cocTaB Oenoro csera. Lger.

Cobwuparomue 1 paccenBaronie TUH3bL ToHkas muH3a. POKyCHOE pacCTOSHUE U ONMTHYECKas CHIIa
TOHKOH nuH3KL. [locTpoeHre H300pakeHNid B COOMPAIOIINX M PAacCEHBAIONINX JnH3aX. DopMmyna TOHKOM
JIMH3EIL. Y BeIIMUCHNE, TaBacMOE JTMH30M.

[Ipenensl NPUMEHUMOCTH FEOMETPUUYECKON ONTHUKH.



BonnoBas ontuka. MuTepdepeHuus cBera. KorepeHTHbIE MCTOYHUKH. YCIOBUS HaONIOICHHSA
MaKCUMyMOB W MHUHHMYMOB B HHTep(EPEHIHOHHOM KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpaxnus ceeta. Judpaknuonnas pemeérka. Y cnoBue HaOMOACHUS TNIABHBIX MAaKCUMYMOB TPH
najiecHN MOHOXPOMAaTHYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckre ycTpoiicTBAa M NPaKTUYECKOe MPHUMEHEHHE: OYKH, Jyna, ¢oroamnmnapar,
MPOCKIMOHHBIA anmapar, MHKpPOCKOI, TEJIECKOI, BOJOKOHHAs OITHKA, OU(pakIHoOHHAs peméTka,
MOJIIPOU.

Jlemoncmpayuu

[IpssmMonuHeliHOE pacipocTpaHEHUE, OTPasKEHHE U MpejoMiieHHe cBeTa. ONTHYECKUE MPUOOPHI.

IlonHOE BHYyTpeHHEE OTpakeHne. Mojienbs CBETOBOIA.

HccnenoBanue cBOMCTB M300pakEeHUIA B JINH3AX.

Mopenu MUKpOCKOIIa, TeJIeCKOIa.

Habmtonenue natepdepeHnn cBera.

HaGmronenue nudpakiuu cBeTa.

HaGmronenue nqucnepcuu cBeta.

Ilomyuenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Mony4eHue crexTpa ¢ TOMOUIBIO JUPPAKIHOHHON PEIIETKH.

Hab6nronenue nonsipusamnum cBera.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomsi

H3mepeHne nokaszaress NpesIOMIICHHS CTEKJIA.

HccnenoBanne CBOWCTB N300pakeHU B TMH3AX.

HabGmronenue mucnepcuu ceera.

Pa3znen 6. OcHOBBI clleMAJIbHON TEOPUU OTHOCHUTEJIBLHOCTH
I'paHuLBl TPUMEHUMOCTH KJIacCUYECKOW MexaHuku. llocTymatel chenuadbHOM —Teopuu
OTHOCUTENBHOCTH: MHBAapUaHTHOCTh MOJIYJSI CKOPOCTU CBETa B Bakyyme, NPUHIMI OTHOCHTEIBHOCTH
OUHIITENHA.
OTHOCUTENBHOCT OTHOBPEMEHHOCTH. 3aMENJICHNE BPEMEHH U COKPAIEHUE JITHHBI.
OHeprus U UMITYJIbC PEISTHBUCTCKOMN YaCTHIIBI.
CBsI3p Macchl C SHEPrUEN U UMITYJIBCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTHS MOKOS.

Pa3znen 7. KBantoBas ¢puzunka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®otonsl. Popmyna [lnanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOH. DHEPrus U UMILYJIbC (POTOHA.

OtkpeiTue u uccnepoBanue QGorosddexra. Ombitel A. I'. CroneroBa. 3akonsl (orodddexra.
YpaBuenue DiHmTelHa U1 porodpdexra. «KpacHas rpanuna» pororddexra.

JlaBnenue ceera. OnbiThl I1. H. JIeOenena.

XUMHUUYECKOE JEHCTBUE CBETA.

TexHHUECKHE yCTPOICTBA M MPAKTHYECKOE MPUMEHEHHE: (POTOAIEMEHT, POTOJATUHK, COTHEUHAS
OaTapesi, CBeTOIHOI.

Jlemoncmpayuu

®o103(hPeKT Ha YyCTAHOBKE ¢ IMHKOBOM IIACTHHOM.

UccnenoBanue 3axoHOB BHenHeTo GoTtoaddekra.

Cseroanon.

Conneunas OaTapest.

Tema 2. Cmpoenue amoma



Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHuio o -yactuu. [lnanerapHas mopmenb
atoma. [loctynatel bopa. M3nyuenne u mornomeHne (pOTOHOB MpH MEpexoe aroMa C OJHOTO YPOBHS
3HEpruM Ha Apyroil. Buasl cnektpoB. CekTp ypoBHEN SHEPIHH aTOMa BOJIOPO/IaA.

Bonnosie coiicTBa uactuil. Bonusl ne bpoitns. KopnyckynsipHO-BOTHOBOH Ayamu3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3Ty4YECHHUE.

TexHMUECKHe YCTPOWCTBA M MPAKTHUECKOE MPUMEHEHHWE: CHEKTPaIbHBIN aHauu3 (CIIEKTPOCKOI),
na3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Onpenenenye AIUHBI BOJIHBI J1a3epa.

Habmtonenue nuHEHYATHIX CIIEKTPOB U3ITyYEHHSL.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

Habunroienue muHeHyaToro CreKTpa.

Tema 3. Amommnoe adpo

OKCIepUMEHTHI, T0Ka3bIBAIOIINE CI0KHOCTb CTPOEHUs Aapa. OTKpBITHE PaiOaKTUBHOCTH. OTBITHI
Pesepdopaa mo onpezeneHn0 cocTaBa pajuoakTUBHOTO u3nydeHus. CBoiicTBa aibda-, Oera-, raMma-
H3JIy4YCHUH. Biusuue PaaOAKTHUBHOCTHU HA JXUBBIC OPraHU3MBI.

OTkphITHE IPOTOHA U HelTpoHna. Hykionnas mozens siapa ['eiizenOepra—Banenko. 3apsa siapa.
Maccosoe uucno sapa. M30Tomnst.

Anbda-pacnan. DNEKTPOHHBIH W TO3UTPOHHBEIM Oera-pacman. [‘amma-m3mydeHue. 3akoH
pagHoOaKTUBHOIO pachaja.

DHeprus CBSA3M HYKIIOHOB B sifipe. SnepHble cmisl. Jledekt maccsl siapa.

S nepuble peakuuu. JleaeHue u CUHTE3 sAEp.

Snepusiii peaktop. TepmosimepHbiii cuHTe3. [IpoOneMbl W MEPCTIEKTHBHI SIMEPHON SHEPTETHKH.
DKOJIOTHYECKHE ACTIEKTHI IACPHON SHEPTETUKH.

DneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

MeTtoapl HabIIOAECHUS U PErUCTPALIMN 3JIEMEHTAPHBIX YaCTHII.

DyHnaMeHTaNbHbIE B3aUMOACHCTBHA. EQMHCTBO (hU3HMUecKoi KapTHHBI MUDA.

TexHHYecKre ycTpoWcTBa U NMPAaKTUYECKOE IPUMEHEHHE: JO3UMETp, KaMepa BuiibcoHa, saepHbIN
peaxTop, aToMHast boMOa.

Lemoncmpayuu

CuéTunK HOHM3UPYIOIIKX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi

HccnenoBanne TpekoB yacTuIl (10 TOTOBBIM (OTOTpadusiM).

Pasnes 8. D1eMeHTBI ACTPOHOMHUH M ACTPO(PUIUKH

Ortarnsl pa3BUTHs acTpoHOMHUU. [IpuKiIaniHOEe 1 MUPOBO33pPEHUECKOE 3HAUCHHE ACTPOHOMUM.

Bup 3Bé3nnoro Heba. Co3Besaust, ipkue 3BE3/bl, IUTAHETHI, UX BUANMOE ABHKCHHUE.

ConHeyHas cructema.

Comnrne. ConHedHnass akTUBHOCTh. Mcrounuk »Hepruu ComHia u 3BE3N. 3BE3NBI, UX OCHOBHEIE
XapaKkTepuCTUKH. JlmarpaMMa  «CIEKTpambHBI  KJacc —  CBETHMOCTB». 3BE3ABI  TJIABHOU
MOCIIEIOBATENIEHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3[ TIIABHOW MOCIEI0BATEIbHOCTH.
Baytpennee crpoenue 3B€37. COBpeMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUN | dBofonnu CoJHIa U
3BE3. DTaIbl )KU3HHU 3BE3I.

Mneunsii I[Iyte — nHama [amakTtuka. [lomoxenme m gBmwxkenue Comara B ['amaktuke. Twurb
rajnakTuk. PaguoranakTuku v kBazapel. YEpHBIE IBIPHI B sIpax rajlakTUK.

Bcenennas. Pacimpenne Bcenennoit. 3akon Xa00xia. Paz6oeranue ramaktuk. Teopust bonbioro
B3pbIBa. PEIIMKTOBOE H3IIyUCHMUE.

MacmrabHast cTpykTypa Beenennoii. MeraranakTuka.



Hepeménnsie npobaemMbl aCTpOHOMHUHU.

Yuenuueckue nabmooenus

Habmionenust HEeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIOKEHUH IS
OTIpeJiesIeHHsI TIOJIOKEHHSI HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO NIaTy: OCHOBHBIC co3Be3auss CeBepHOTo
MIOJTyIIAPUA U SIPKUE 3BE3/BI.

Habmonenus B teneckon Jlynsl, mnaner, Mieunoro [lytu.

Odo0maroniee MOBTOpeHHE

Ponb ¢usukm u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHUYECKOW, COLUUAIBHON M ITHYECKOM
cdepax AesTeNbHOCTH YelIOBEKa, POJIb U MECTO (PM3UKH U aCTPOHOMHUH B COBPEMEHHOM HAYYHOH KapTHHE
MUpa, PoJib (PU3NIECKOH Teopur B (POPMUPOBAHUM TPEACTABICHUN O (PU3NUECKON KapTHHE MUPA, MECTO
¢u3nueckoll KapTUHBI MHpa B OOILEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MNPEACTaBICHUH O
MIPUPO/IE.

MexnpeaMeTHbIe CBA3H

Hzyuenne xypca ¢usukn 0azoBoro ypoBHS B 11 Kijacce ocCymiecTBisieTcs ¢ Y4E€TOM
COJepKAaTENIbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHUKH, OMOJIOTMH, XUMHHU, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOTO IO3HAHUS: SBIICHHE,
Hay4yHbId (aKkT, THUMNOTe3a, (GU3MYECKas BEIMYMHA, 3aKOH, TEOPHS, HAONIONCHUE, OSKCIICPUMEHT,
MOJEIINPOBAaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMBbl YpaBHEHHH, TPUTOHOMETPUUECKUE (QYHKINHU: CUHYC, KOCHHYC,
TAHT€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HMX IPOEKIHUU Ha OCH
KOOpIMHAT, CIIOXKEHWE BEKTOPOB, IPOU3BOJAHBIC 3JIEMEHTapHBIX (DYHKIMHA, NPU3HAKH TONO0US
TPEYroJbHUKOB, OIPEAEICHUE IUIOIAAN INIOCKUX GUryp 1 o0béMa Ted.

buonoeus: >nexTpuueckue SBICHUS B JKMBOM NpUpoLe, KojeOaTelbHbIC ABIKEHUS B >KUBOU
MIPUPOJIE, ONTHYECKUE SIBICHUS B )KHBOM NPUPOAE, ACUCTBUE PaJUALlUN Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX TEN, MEXaHU3MBI
00pa3oBaHMs KPUCTAIUIMYECKOHN PEIETKY, CIIEKTPAIbHBIA aHAJIH3.

leoepaghua: wmarHuTHBIE TOMIOCa 3eMIIM, 3QJIEKH MAarHUTHBIX Py, (GOTOChEMKAa 3€MHON
MTOBEPXHOCTH, MPEICKA3aHNE 3EMIIETPSICEHH.

Texnonozusi: JIMHWUW DJIEKTpPOIIEpeNady, TIEHEpAaTOp MEPEMEHHOrO0 TOKa, JJIEKTPOJBUTATEND,
MHIYKIMOHHAS 11e4b, pagap, paguonpuéMHIK, TEJIEBU30D, aHTeHHA, TenedoH, CBY-neub, NpoeKINOHHBIN
amnmapar, BOJIOKOHHAs! ONITHKA, COJIHEUHas! OaTapes.



INJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoeHue yueOHoro mpeamera «®du3uka» Ha ypoBHE cpenHero oliero oopasoBanus (0a30BbI
YPOBEHB) JAOJKHO 00ECTIEUNTh JOCTHKCHUE CICAYIOMNX JTUYHOCTHBIX, METAPEIMETHBIX U TPEAMETHBIX
00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JImaHOCTHBIE Pe3yIbTaThl OCBOCHUS yaeOHOTO TIpeamera «Du3uKa» JOHKHBI OTPakaTh TOTOBHOCTD
U CIIOCOOHOCTH O0YYarOIINUXCSI PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3UITUEH JTMIHOCTH,
CHUCTEeMOW IICHHOCTHBIX OpPHEHTAIlNi, ITO3UTHBHBIX BHYTPEHHUX YOEKICHHUH, COOTBETCTBYIOIIHX
TPAJUIIUOHHBIM IICHHOCTSIM POCCHUICKOrO OOINECTBA, PACIIUPECHUE KU3HCHHOTO OIbITA M  OIBITA
JISATEIILHOCTH B TIPOIECCE Pealin3allii OCHOBHBIX HAIIPABIICHUIN BOCIIUTATEIHLHOU JCITEILHOCTH, B TOM
YHCIIe B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3MIIMU O0YYArOIIErocs Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUKCKOTO OOIIECTRA;

MPUHATHE TPAAUIIMOHHBIX O0IICUEIIOBEYSCKIX TYMAHUCTUICCKUX U IEMOKPATHUYCCKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIILHOCTh B HHTEPECaX TPaKIaHCKOro 00IeCTBa, y4aCTBOBATh
B CaMOYIIPaBJICHUH B 00pa30BaTEIbHON OpraHu3aIuiy;

YMCHHE B3aUMOJICHCTBOBATh C COIMAJILHBIMA UHCTUTYTAMH B COOTBETCTBHM C MX (DYHKIIUAMU U
HA3HAYCHUEM;

TFOTOBHOCTb K T'YMAaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPHUOTHYECKOr0 BOCIIUTAHMUS:

c(OpMHUPOBAHHOCTH POCCUHCKON TPayKAaHCKOW UICHTUYHOCTH, IATPUOTU3MA,

IIECHHOCTHOE OTHOIIICHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, IOCTUXCHHSIM POCCUHCKUX YUEHBIX B
o0nacT (U3HUKY U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIMTAHMA:

c¢(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, ITHYCCKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 W NPUHAMATh OCO3HAHHBIC PEIICHUS, OPHUCHTHUPYSCh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMEI M IIEHHOCTH, B TOM YHCIIE B IEATEIBHOCTH YUEHOTO;

OCO3HaHWE INYHOTO BKJIA/Ia B TIOCTPOEHHE YCTOMYHUBOTO Oy IyIIEero;

4) 3¢TeTHYECKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUpY, BKIIOYas O3CTETHKY HAyYHOTO TBOPYECTBA, IMPHUCYIIETO
(u3nYecKoil HayKe;

5) Tpy1oBOro BocnuTAHUSA:

WHTEpEC K pasiudHbiM cepam NpodecCHOHAIBLHOW NEATEIBHOCTH, B TOM YHCIE CBSI3aHHBIM C
(U3MKON M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oyaymiel mpodeccu M pealn30BhIBATh
coOCTBEHHBIE )KU3HEHHBIC TUTAHHI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHWI0O W CaMOOOpa3oBaHWIO B oOjacTH (U3WKU Ha
MPOTSHKCHUU BCEH JKU3HU;

6) 3K0JI0rH4YecKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYPBI, OCO3HaHHE  IJO0AJLHOTO  XapakTepa
9KOJIOTUYECKHUX TIPOOIIEM;

TUTAHUPOBAaHWE M OCYIISCTBIICHHE JEHCTBHIA B OKpPYKAIOIIEH cpele Ha OCHOBE 3HaHUS Iieliei
YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTRA,;

pacIlpeHre OIbITa ACSITEIHbHOCTH JKOJIOTHMYECKOW HANpPaBICHHOCTH Ha OCHOBE HMMEIOIUXCS
3HaHWUU 10 (hU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:



C(OPMHUPOBAHHOCTH MHPOBO33PCHUS, COOTBETCTBYIOIIEIO COBPEMECHHOMY YPOBHIO pa3BUTHUS
¢bu3nuecKoi HayKu;

OCO3HaHHE IICHHOCTH HAy4YHOW JESATEIbHOCTH, TOTOBHOCTh B Tpollecce H3Yy4YCHUS (PU3MKU
OCYLIECTBIISTH MPOSKTHYIO ¥ UCCIICOBATEIBCKYIO ICSTEIbHOCTh UHIMBUIYaIBHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHbBIE YUeOHbIE 1eiiCTBHSA
ba3oBble Joruyeckue aeiicTBus:

CaMOCTOSTENBHO (POPMYJIUPOBAThH M aKTYAJIM3UPOBATH POOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;

OTIPECIIATH IEIH JISATSIILHOCTH, 3a/1aBaTh NapaMeTPhl U KPUTCPUU HX TOCTHKCHUS,

BBISBJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B PACCMATPUBAEMbIX (PU3NUYCCKUX SBICHUSX;

pa3pabaThiBaTh IUIAaH PEUICHHS TPOOJEeMbl ¢ YYETOM aHAIM3a MMCKOIIUXCS MaTepHAIbHBIX WU
HEMaTepHAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBLI B ACATCIIbHOCTL, OLICHUBATH COOTBETCTBUEC PCIYJIbTATOB LICIIAM, OLICHHUBATDH
PpUCKH HOCJ'IC)Z[CTBI/Iﬁ JACATCIIBHOCTH,

KOODAWHHUPOBATh W  BBIIONHATH pabOTy B  YCIOBHAX PEabHOTO, BHUPTYaAIbHOTO U
KOMOMHHPOBAHHOTO B3aHMOCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble uccienoBarTe/IbCKue AeCTBUA:

BJIQ/ICTh HAYYHOH TEPMUHOIOTHEH, KIFOUEBBIMH MOHATHAMA U METOIaMU (HU3NIECKON HAYKH;

BJIa/IETh HABBIKAMH Y4eOHO-MCCIIEJIOBATENHCKON U MPOEKTHOU NEATENLHOCTA B 0OJMACTH (PU3UKH,
CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY IOWICKY METONOB pemIeHHsS 3a1ad (Pu3NIecKoro
coJleprKaHusl, MPUMEHEHHUIO PA3INYHBIX METOJIOB ITO3HAHWS,

BIQIeTh BUAAMH JCATEIBHOCTH IO IIOJIyY€HUIO HOBOTO 3HAHWS, €ro WHTEPIpETaIlHH,
MpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYallsAX, B TOM YHCIE TIPHA CO3aHIH YIeOHbBIX
MIPOEKTOB B 00JIACTH (PHU3HKHY;

BEISBIISATE TIPUYUHHO-CIICACTBEHHBIE CBS3M W aKTyalM3UPOBaTh 3a/1ady, BBIIBUTATH THIIOTE3y €€
pellleHusl, HaXOJWTh apTyMEHTHI I JIOKa3aTelIbCTBA CBOMX YTBEPXKICHWMW, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PEIICHUS;

aHAIM3UPOBATH TOJIYYEHHBIE B XOJI€ PEIICHHUS 3a7add Pe3ylbTaThl, KPUTHYECKH OICHHBATH WX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIE 337]a9l B 00Pa30BaTEIbHON JIEATEILHOCTH, B TOM YHCIIE
TP U3YYEHUU (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIlHsIM, OTICHUBATh PUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HAHUS 0 (PU3HKE B MIPAKTHYECKYIO 00JIACTh )KU3HEESITEFHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTeif;

BbIABHUI'aTb HOBBIC NACHU, IPEAJIaratb OPUrnHAJIBHBIC ITOAXO/Abl U PECIICHUA,

CTaBUThb HpO6J’ICMBI 1 3a7a4, JOITYCKAOIUEC AJIbTCPHATUBHBIC PCUICHUA.

Pa6ora ¢ undopmanueii:

BJIaACTh HaBbIKaMU ITIOJIYYCHUS I/IH(i)OpMaHI/H/I (1)I/ISI/IT-IGCKOFO COJZACPpKaHUA U3 UCTOYHUKOB pa3HbIX
THIIOB, CAMOCTOSTEIBHO OCYIIIECTBIIATh [TOUCK, aHAJIN3, CHCTEMATH3AIMIO U UHTEPIIPETALIMIO HHPOPMALIUT
Pa3INYHBIX BUJIOB U OPM TIPE/ICTABICHYIS,

OIICHUBATh JOCTOBEPHOCTh MH()OPMAILIUH;

HCIIOJIb30BaThb CpPEACTBA HHq)OpMaHHOHHBIX U KOMMYHHKaAIlMOHHBIX TEXHOJIOTUH B peUIICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHLIX 3a1a4 C CO6JHO}ICHI/IGM Tpe60BaHI/H71 OPTrOHOMHUKH,
TEXHUKU O€30MacHOCTH, THUTHEHBI, PecypcocOepexeHus, IPaBOBBIX W OTHUYECKUX HOPM, HOPM
MHGOPMAIMOHHOM O€30MMaCHOCTH;

CO3/1aBaTh TEKCTHI (PH3MUYECKOTO COJEPXKAHMS B pPazIM4YHBIX (opMaraXx ¢ Y4ETOM Ha3zHAUCHHS
WHQOPMAITUH U 1IeIeBOI ayTMTOPUH, BEIOUpast ONTHMAIBbHYIO (JOpMY TPE/ICTABICHHS U BU3YTU3aIHH.



KoMMyHHKaTHBHBIC yHUBePCAJIIbHBIE y4eOHbIEe JeliCTBUSA:

OCYIIECTBIIATH OOIIEHUE Ha YpOKax (GU3UKH U BO BHEYPOUHOU AEATEILHOCTH;

pacmo3HaBaTh NPEANOCHIIKH KOH(GINKTHBIX CUTYallui U CMSIT4aTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C NCIOJIb30BAaHUEM S3BIKOBBIX CPEJCTB;

MOHUMATh M UCTOIB30BaTh MPEUMYIIECTBA KOMaHIHON U UHIUBULyaIbHOMN paboThI;

BBIOMpAaTh TEMATUKy W METOJbl COBMECTHBIX MACUCTBHH C Y4€TOM OOLIMX MHTEPECOB H
BO3MOKHOCTEH Ka)/10T0 YJIeHa KOJIJIEKTUBA;

MIPUHMUMATH 1€ COBMECTHOM €ATENbHOCTH, OPTaHU30BbIBaTh U KOOPAMHHUPOBATH AEHCTBUSA O €€
JOCTIKEHHIO: COCTABIIATH IJIaH JICHCTBUH, pacpeliesisiTh PONIK ¢ YIETOM MHEHHH YYaCTHUKOB, 00CYKIaTh
pe3ybTaThl COBMECTHOU paboThI;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa W KaXKAOTO YYaCTHHKA KOMaHAbI B OOMIMH pe3ynbTaT 1O
pa3paboTaHHBIM KPUTEPHSIM;

npejyaraTb HOBBIE MPOEKTHI, OLEHUBATh MWJEH C TO3ULIUM HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTHUYECKON 3HAUNMOCTH;

OCYHICCTBIIATE IMO3UTUBHOC CTPATCTUYCCKOC IMOBCACHHUE B PAa3JIMYHBIX CUTyalUAX, IIPOABIIATH
TBOPYECTBO U BOOOPaKCHHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHBIE€ YHHBEPCAJbHbIE y4eOHbIE TeHCTBUSA
Camoopranusaums:

CaMOCTOSITETTFHO OCYIIIECTBIIATH TIO3HABATEIBHYIO IEATEIBHOCTD B 00JIACTH (DU3UKH U ACTPOHOMHH,
BEISBIIATH TTPOOJIEMBI, CTABUTH U (POPMYITHPOBATh COOCTBEHHBIE 3aa4H;

CaMOCTOSTETTFHO COCTABIISIT TUIAH PEIICHHS PaCYETHRIX M KaYeCTBEHHBIX 3a/a4, TUIaH BHITOJTHEHUS
MPAKTHYECKON pabOThI C YIETOM UMEIOIINXCS PECypCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEATIOYTEHHUH;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHSIM;

pacIIupsTh PaMKH YI€0HOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUH;

JIeIaTh OCO3HAHHBIN BBIOOP, apTyYMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OIIEHUBATh IPUOOPETEHHBII OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO W TPOSBICHUIO JPYAWIMA B 00NACTH (U3NKH, MOCTOSHHO
TIOBBIIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHEIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

JIaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, BHOCUTH KOPPEKTHUBHI B €SI TETLHOCTh, OLIEHUBATH COOTBETCTBHE
Pe3yIbTaTOB ENSIM;

BIQ/IETh HABBIKAMH IT03HABATENFHOW peQIIeKCUM KaK OCO3HAHWS COBEPIIAeMbIX ICHCTBUHA U
MBICITUTENFHBIX TIPOIIECCOB, UX PE3YIHTATOB U OCHOBAHU;

WCTIOTIB30BaTh MPUEMBI pehIeKCHH JUIS OTICHKH CUTYaIliH, BEIOOPA BEPHOTO PEIICHHS,

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIISHUS 110 UX CHIDKEHHIO;

MPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MPH aHAIN3E PE3YIbTATOB JACATEIHHOCTH,

MIPUHAMATH ce0s1, TOHUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apPIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YyIIbTAaTOB IEATeIbHOCTY;

MpHU3HABATh CBOE MPABO U MPABO JIPYTHX Ha OIIHUOKH.

B nporiecce H0CTHKEHUS JIMUHOCTHBIX PE3YJIBTATOB OCBOCHUS IPOTPaMMBbI TIO (U3UKE JIJISI YPOBHS
cpemHero o6miero 0o0pa3oBaHUS y OOYYAIONMIUXCS COBEPIICHCTBYETCS ASMOIMOHATLHBIM WHTEIUICKT,
npernoaralonmi copMUpOBaHHOCTE:

CaMOCO3HaHUsI, BKIIFOUAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE HMOIMOHAILHOE COCTOSIHHUE, BHJIETD
HaIpaBJICHUS Pa3BUTHS COOCTBEHHOM SMOIIMOHANIbHOM cepbl, ObITh YBEPEHHBIM B ceOe;

CaMOPEryJIMPOBaHHs, BKIIFOYAIOIIETO CAMOKOHTPOIIb, yMEHHE IIPUHUMATh OTBETCTBEHHOCTD 32 CBOE
IIOBECACHUC, CIOCOOHOCTD aaanTUpOBaATHECA K OMOUIMOHAJIbHBIM U3MECHCHUAM U IIPOABJIATH FI/I6KOCTL, OBITH
OTKPBITBIM HOBOMY;



BHy’I’peHHeﬁ MOTHBAIu, BKJ'IIO‘-IaIOH.[CfI CTPCMJICHUEC K JOCTHIKCHUIO LCJIU U YCIICXY, OIITUMU3M,
WHHUIOWATUBHOCTH, YMCHUC ﬂeﬁCTBOBaTB HCXOOA U3 CBOUX BOSMO)KHOCTeﬁ;

OMIIaTuu, BKJ'IIO‘IaIOHlefI CIIOCOOHOCThL ITOHUMAThH OMOIIMOHAJIBHOC COCTOSAHUEC APYTHUX, YUUTHIBATH
€TI0 IMpH OCYHICCTBIICHUN 06HICHI/I$I, CITOCOOHOCTH K COYYBCTBHIO U COIICPCIKMBAHHNIO,

COMAJIbHBIX HAaBBIKOB, BKJIHOYAIOIINUX CIIOCOOHOCTH BBICTPAMBATh OTHOUICHHUA C IPYT'UMH JIFOAbMU,
336OTI/ITI)C}1, IMPOABJIATH UHTEPEC U pa3pClIaTh KOH(bJ'H/IKTI)I.

INPEAMETHBIE PE3YJIBTATBI

K koniy o0y4enus B 10 kj1acce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOpMHPOBAHHOCTDH y 00YUAIOIIUXCS] YMEHUH:

JEeMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (PU3MKH B (OPMUPOBAHHK COBPEMEHHOM HAY4YHOM
KapTUHBI MHpa, B pa3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKOMN JIEATEIBHOCTH JIIOJIEH;

YUUTHIBATh TPAaHULBl TPUMEHEHHS H3YYEHHBIX (HU3MYECKHX MOAeJel: MaTephajbHas TOYKa,
UHEepLHUaIbHas CHUCTeMa OTCuéTa, abCOIIOTHO TBEPAOE TENO, WJealbHbII a3, MOAENIN CTPOEHHS Tra3oB,
JKUJIKOCTEH M TBEPABIX TeJ, TOUCUHBIH ANEKTPHUYCCKUI 3apsi IPH PelIeHuH GU3NYeCKUX 3aj1ay;

pacrno3HaBath (hu3HUecKue SIBICHUS (TIPOIECChl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJIIDHO-KHHETUYECKOM TEOpPUH CTPOCHHSA BELIECTBA W JIIEKTPOJUHAMUKH: PaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBIKEHHE, CBOOOJHOE MaJCHUE TEJ, ABWKECHUE MO OKPYXKHOCTH,
MHepLHs, B3auMozeicTaue e, 1uddys3us, 6poyHOBCKOE IBUKEHUE, CTPOCHUE )KUAKOCTEH U TBEPABIX Tel,
nU3MEeHeHue 00bEMa Tell IPY HarpeBaHuM (OXJIaKAECHUH ), TEIJIOBOE paBHOBECHE, UCTIAPEHUE, KOHACH AL,
IUTABJICHUE, KPUCTAJUIM3alMs, KHIICHWE, BIAQXXHOCTh BO3[IyXa, IOBBIIICHUE [aBICHHA ra3a IpU €ro
HarpeBaHUM B 3aKpBITOM COCYZE, CBA3b MEXAY IapamMeTpaMH COCTOSHHMs Tra3a B H30IpPOLECCAX,
NIEKTpU3alys Tell, B3aUMOACHCTBHE 3apsII0B;

OINMCHIBATh MEXAHWYECKOE IBIDKEHHE, UCIOJNB3Yys (pU3NdYecKue BeNWYMHBL KOOPAMHATA, IYTh,
NepeMeNIeHHe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHia, WUMIYJIbC Tela, KHHETHYEeCKas 3HEeprud,
NOTCHIMANbHAS YHEPTHUsl, MEXaHUYecKasi paboTa, MEXaHHYECKasi MOILIHOCTh; MPU OMHMCAHUU IIPABUIBHO
TPaKTOBaTh (PU3MUYECKHHA CMBICT HCIOJIB3YEMbIX BEIMYUH, MX OOO3HAYEHHS M EIWHHILBI, HAXOAWTh
(bopMyIIbl, CBSI3BIBAIOLINE JAHHYIO (QU3HUYECKYIO BEJINYMHY C JPYTUMH BEIUIHHAMY;

OIMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJl M TEIUIOBBIC SIBJIICHHS, MCIONB3Ys (pusndeckue
BEJIMYUHBL JAaBICHHE Ta3a, TEMIIEpATypa, CPEeAHssl KUHETHYEeCKas 3HEPIus XaOTHYECKOTO JABIKEHUS
MOJIEKYJI, CPEIHEKBAAPATUYHASI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI DHEPrus, paboTta
raza, ko3 puuueHT none3Horo ACWCTBHS TEIUIOBOTO JBUraTellsl; MPH ONMMCAHUM IPABMIIBHO TPAKTOBATh
(GU3NUECKUil CMBICT HCHOJNB3YEMBIX BEIMYMH, MX OOO3HAYCHUS M EOUHMLBI, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEJIMYMHY C IPYTUMH BEJIHMYHHAM;

OIMCHIBATh U3yUCHHBIE JIEKTPHUUECKIE CBOMCTBA BELIECTBA U JJIEKTPUIECKUE ABJICHUS (IIPOLIECCHI),
UCTIONB3YS (PU3HYECKHE BEIIMYMHBL: DIIEKTPUUECKUH 3apsijl, IEKTPUUECKOe T0Je, HAPSKEHHOCTD MO,
MOTEHIIMAN, Pa3HOCTh TOTEHIMANIOB, MPH ONHCAHWHM MPAaBUIBHO TPAaKTOBaTh (U3UYECKUH CMBICT
UCTIOJIb3YEMBIX BEJIMYMH, UX O003HAUCHHS W CIUHHMIIBL, yKa3blBaThb (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(Gu3nuecKyro BeIMYUHY C JPYTUMU BEIUYHHAMUY;

aHAM3UPOBATh (PU3MYECKHE MTPOIECCHI U SBICHUS, UCIONB3ysl PU3MUECKHe 3aKOHBI ¥ TPUHIIUTIBL:
3akoH BcemMupHoro tsaroteHus, |, Il u 11l 3akonsr HeioToHA, 3aK0H COXpaHEHNST MEXaHUYECKON SHEPTHH,
3aKOH COXPAaHEHHWS HMMITYJIbCa, MPHUHIMI CYHEPHO3UINH CHJI, MPHHINII PAaBHOMPABUS WHEPLHATBHBIX
CHUCTEM OTCYETA, MOJEKYJISIPHO-KMHETUYECKYI0O TEOPHIO CTPOCHHS BEIIECTBA, ra30BbIE 3aKOHBI, CBS3b
Cpe/iHel KMHETHYECKON SHEPTUH TEIIOBOTO JBIKEHUSI MOJIEKYJ C aOCONIOTHOW TEMIIepaTypoi, MepBhIi
3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHUS AIIEKTPUIECKOro 3apsiaa, 3akoH KymnoHa, mpu 3ToM pa3nndars
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAXKEHHE M YCJIOBHS (IPaHUIIbI, 00JIACTH)
MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPUHIUMBI JEHCTBUS MAaIlNH, MPUOOPOB M TEXHHYECKUX YCTPOMCTB;
pa3iryaTh YCIOBHUS MX O€30MaCHOTO NCTIOIB30BAHMS B TOBCEIHEBHOM KU3HMU;



BBIMIOJTHATh  OKCHEPUMEHTHl 10 HWCCIENOBAHUIO (U3UYECKUMX SBJICHWH H MPOLECCOB C
WCIIOJIb30BaHUEM MPAMBIX U KOCBEHHBIX H3MEpPEHHH, IpU 3TOM (OpPMYIHpOBaTh NpodieMy/3agady |
TUIOTE3y y4yeOHOro SKCIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYA0BaHHUs, TPOBOJUTH
OTIBIT U (POPMYITHPOBATEH BHIBOIBI;

OCYIIECTBIISTh NPSMBIE M KOCBEHHBIC M3MEPEHHs (U3MUYECKMX BEJIMYMH, IPU 3TOM BBIOMPATH
ONTUMAJILHBI CHOCO0 WM3MEPEeHUs] M UCIOJIb30BaTh HM3BECTHBIE METOIBl OLEHKH MMOTPELIHOCTEH
U3MEPEHUN;

UCCIIEIOBATh 3aBUCHMOCTH MEXIy (U3UYECKUMH BEIMYMHAMH C HCIOJIB30BAaHHEM IPSMBIX
W3MEpPEHHH, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YIbTATHI TIOIyUYECHHOH 3aBHCUMOCTH
¢u3nUecKuX BEMTUYMH B BUE TaOIUI U TpauKOB, IeNaTh BEIBOJBI 110 pe3yjIbTaTaM UCCIIeIOBAHUS;

coOmoaarh mpaBuia 0€30MacHOro Tpyla MpU MPOBEIESHUH HCCIECAOBAHMN B paMmKax ydeOHOTO
9KCIEPUMEHTa, Y4eOHO-MCCIEOBATENLCKOW W TMPOEKTHOH  JESTENbHOCTH C  HCHOJNb30BaHHEM
U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyI0BaHUS;

pemath pacuy€THBIE 3a/laud C SBHO 3aJaHHOW (U3MYECKOW MOJENbIO, HCIOJb3Ys (U3NUECKUE
3aKOHBI W MPUHIWIBI, HA OCHOBE aHaJKM3a YCIOBUS 3aJa4d BHIOMpaTh (PU3MYECKYI0 MOJEINb, BBIACISATDH
¢u3nyueckue BeIMYMHBI U POPMYIIBI, HEOOXOAUMBIE TS €€ pellieHHs, MPOBOANTD PACYETHI U OILICHUBATD
peanbHOCTh MOJTY4YEHHOTO 3HaYCHUST (PU3NUCCKON BETUUUHEI;

pelmaTte KauecTBEHHBIE 3aJjaud: BbICTpauBaTh JIOTHUECKH HEMPOTHBOPEUHBYIO LIEMOUYKY
paccyKaeHui ¢ Onopoi Ha U3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3NUECKHUE SIBIICHUS;

UCIIOJIb30BaTh NPU PEUICHUH y4eOHBIX 3a7iad COBpEMEHHBbIE MH(POPMALUOHHBIE TEXHOJIOTUU IS
MIOWCKA, CTPYKTYPUPOBAHHUS, WHTEPHPETALMH W MPEICTABICHUS Y4eOHOH W HAy4YHO-TIOMYJAPHOI
UHQOpPMaLUK, IOJYYCHHOH W3 Pa3NWYHbIX HCTOYHUKOB, KPUTHYECKH AHAIM3UPOBATh IOJIyYaeMyIO
WH(OPMAITHIO;

NPUBOIUTH MPUMEPHI BKIAla POCCUICKUX MU 3apyOeXHBIX Y4EHBIX-(DU3UKOB B Pa3BUTUE HAYKH,
00BsICHEHHE IPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHWUA MO0 (PU3MKE B TMOBCEJHEBHOHM >XU3HHM [UIA OOecreueHHs
Oe3omacHOCTH MpH 00paIEeHUH ¢ TPUOOPAMH U TEXHUUECKUMH yCTPOICTBaMU, AJIsl COXPAHEHUS 300POBBS
Y COOJIIOIEHHSI HOPM SKOJIOTMUYECKOI0 MOBEICHHS B OKPYXKAIOLIEH CPeae;

paboTaTh B rpyIIie C BHIMOJHEHUEM PA3IUUHBIX COLMAIBHBIX POJIEH, INIAHUPOBATh PabOTy TPYIIIIHI,
PalMOHANIBHO paclpelesisiTh O0s3aHHOCTU U TUIAaHWPOBATh JIESTEIbHOCTh B HECTAHAAPTHBIX CHTYaLUX,
a/IeKBaTHO OLIEHUBATH BKJIAJ KaXIOTO U3 YYaCTHUKOB IPYIIIBI B PELIEHNE pacCMaTPUBAEMOM POOIEMBI.

K koH1y o0y4enus B 11 kjacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaThb
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

JEeMOHCTPHPOBATh HA NMPHUMEPAxX POJIb U MECTO (PU3MKHU B (OPMHUPOBAHUK COBPEMEHHOM Hay4YHOM
KapTHHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B IPAKTUUECKON 1S TEILHOCTH JIIOJCH,
LEJIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MHPa;

YUUTHIBATh TPAaHULbBI IPUMEHEHHUS M3YYEHHBIX (PU3MYECKUX MOAEel: TOUCUHBIH 3JIEKTPHUUECKUM
3apsij, Iy4 CBeTa, TOUCUHbI HICTOUYHHK CBETA, SIIEPHAS MOJIENb aTOMa, HYKJIIOHHAs: MOJIEIb aTOMHOT'O pa
IpU pelieHnH PU3NIECKUX 3a/1a4;

pacro3HaBarh (uU3MYECKHe sBICHMsS (IPOIECCH) W OOBSICHATH WX HA OCHOBE 3aKOHOB
JNIEKTPOJAMHAMUKA W KBAaHTOBOM (M3WKU: OSJEKTpHUECKas MPOBOJMMOCTh, TEIUIOBOE, CBETOBOE,
XUMHYECKOEe, MarHUTHOE JEHCTBHUS TOKAa, B3aUMOJECHCTBHE MAarHWTOB, 3JEKTPOMArHUTHAS WHAYKIIHSA,
JIeficTBUE MAarHUTHOTO ITOJIsl HA IPOBOHUK C TOKOM H JIBUKYIIUICS 3apsiil, JIeKTPOMarHUTHbIE KOJIeOaHus
W BOJHBI, TNPSMOJHHEHHOE pACIpPOCTPAHEHUE CBETa, OTPaXCHHE, IpelOMIIeHUe, HHTephepeHIHns,
TUQpaKkiysi W TONSApHU3aNusl CBeTa, Jucrepcus cpera, (orodekTpuueckuii 3pdekt (potodrddekr),
CBETOBOE [IaBJICHWE, BO3HMKHOBEHHE JIMHEMYaTOro CIIEKTpa aromMa BOJOPOAA, €CTECTBEHHas U
MCKYCCTBEHHAs PaIHOAKTHUBHOCTD;

ONHCHIBATh W3yYEHHBIE CBOWCTBA BemlecTBA (DIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHE,
3IEKTPUIECKYIO TPOBOJANMOCTD PA3IMYHBIX CPEM) M 3JIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI), HCTIONb3YS
(du3NUecKue BEIMYMHBL: dJCKTPHUUECKHINA 3apsi/, CHIa TOKa, JJIEKTPUIECKOe HANpsDKEHHUE, dIEKTPHYECKOe



COIIPOTHBIICHHE, Pa3HOCTh TOTCHLUANIOB, SJIEKTPOABIKYIIAsl CHla, padoTa TOKA, HHAYKLIUS MAarHUTHOTO
noJs, cuna Amnepa, cuia JlopeHna, HHIYKTUBHOCTD KaTYIIKH, SHEPTHsl DJIEKTPUYECKOT0 U MarHUTHOTO
MoJield, TIepUoA W 4YacToTa Koje0aHWH B KojeOaTelnbHOM KOHTYpe, 3apsil M cujia TOKa B Mpolecce
TapMOHUYECKUX 3JEKTPOMArHUTHBIX KoJieOaHui, OKYCHOE pacCTOSIHUE U ONTUYECKasl CUJa JIMH3BI, IPU
OMMCAaHWW TPaBHIBHO TPAKTOBaTh (DU3WYECKUH CMBICT HCIONB3YEMBIX BEJIIMYMH, WX O003HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (DOPMYJIBL, CBA3BIBAIOIINE NAaHHYIO PU3MUYECKYIO BEITMUUHY C IPYTHMH BEJIHUYNHAMUY;

OTMCHIBATh M3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCH, HCHOIB3YS (U3MYECKHE BEITUYHHBI:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YACTOTa CBETA, SHEPTHUSI M UMITYJIbCc (OTOHA, IEPUOA
NoJypacnana, SHEPrHsl CBSI3M aTOMHBIX SII€p, PH ONHCAHUH MPABUIBHO TPAKTOBATh (PU3MUECKHIA CMBICT
UCIIOJIb3YEMbIX BEIIMYMH, UX OOO3HAUCHHS W CIUHMILBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIUE NAHHYIO
(GU3NYECKyI0 BENUYHHY C IPYTUMH BEJIMYMHAMH, BEIYUCIISTH 3HaUeHUE (DU3NIECKON BETMYHHBL,

aHATM3UPOBATh (PU3MYECKHE MTPOLECCHI U SBICHUS, UCIONb3Ysl (PU3MUECKHE 3aKOHBI U TPUHIIUIIBL:
3akoH OMa, 3aKOHBI IOCJIEIOBATEIBHOIO U MapajyIeIbHOTO COSAMHEHHUS TPOBOJHUKOB, 3aKOH Jxoymsa—
Jlenua, 3aKOH 3JI€KTPOMarHUTHON MHIYKIMH, 3aKOH HPSIMOJIMHEHHOIO PAacIpOCTpaHEHUs! CBETa, 3aKOHBI
OTpPaKeHMsI CBETa, 3aKOHbI NPEIOMIICHHS CBETa, ypaBHeHHEe OWHIITelHa ans (oTtorddekra, 3akoH
COXpaHEHHUsI PHEPTHHU, 3aKOH COXPAaHEHHs MMITYJIbCa, 3aKOH COXPAaHEHMS SJIEKTPUUECKOIo 3apsjia, 3aKOH
COXpaHEHUs1 MacCOBOI'0 4MCIa, MOcTyaaTsl bopa, 3aKoH paJuoakTUBHOIO paclaja, IpU TOM pa3iindaTh
CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAXKEHUE M YCJIOBHS (IPaHUIIbI, 00IaCTH)
MPUMEHUMOCTH;

OTpeeNATh HalpaBleHWE BEKTOpa MHAYKIWH MarHUTHOTO TOJS NMPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl JIopeHua;

CTPOUTH U ONUCHIBATH N300paKEHNE, CO3/1ABAEMOE IIJIOCKUM 3€PKaJIOM, TOHKOH JINH30H;

BBINIOJIHATh JKCHEPUMEHTHl IO HCCICNOBAHUIO (U3UYECKUX SIBJICHUH M MPOLECCOB C
UCIIOJIb30BaHUEM MPAMBIX M KOCBEHHBIX M3MEPEHMH: MpHU 3TOM (hopMyiaMpoBaTh Hpoliemy/3amady |
TUIIOTE3Y y4yeOHOro SKCIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000pYA0BaHMUs, TIPOBOAUTH
OIBIT ¥ (POPMYITHPOBATEH BHIBOIBI;

OCYILECTBIISITh NPSMBbIE M KOCBEHHBIE M3MEPEHMs (U3MUYECKMX BEJIMYMH, IPU 3TOM BBIOMPATH
ONTUMAJIBHBI CHOCO0 M3MEPEHUS M HCIOJIb30BaTh M3BECTHBIE METOIbl OLEHKH IOTPELIHOCTEH
U3MEPEHU;

UCCIIeIOBAaTh 3aBUCHMOCTH (PM3MUYECKHX BEJIHMYUH C WCIOJIb30BAaHMEM NPSAMBIX W3MEPEHHH: MpH
3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTaThl HOJIY4YEHHOH 3aBUCHUMOCTH (PH3MUECKHX
BEJIMYMH B BHJIE TAOIUI U rpa)uKOB, A€TaTh BBIBOJBI IO PE3YJIbTaTaM HCCIICAOBAHMS;

cobmonars npaBuia 0€30MacHOro Tpyla MpU MPOBEIEHHHM MCCIECAOBAaHMH B paMKax ydeOHOTro
IKCIEPUMEHTa, Y4EeOHO-UCCIIEAOBATEIbCKOM W IPOEKTHOM JAEATENIBHOCTH C  HCIIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOro 000py10BaHUS;

pewmiath pacuy€THBIE 3a/laud C SBHO 3aJaHHOW (M3MYECKOH MOJENBIO, MCIOJb3Ys (U3NUECKUE
3aKOHBl U NPHHLUIBI, HA OCHOBE aHAJIW3a yCJOBHUS 3aJayd BHIOMpaTh (PU3MUYECKYIO0 MOJENb, BBIIENIATH
¢u3nueckue BeIMYMHBI U GPOPMyYIIbl, HEOOXOAUMBIE IS €€ peleHHs, IPOBOAUTD PACUETHl U OLICHUBATD
PearbHOCTh NOJTY4YEHHOI 0 3HaYeHUs1 (PU3MUECKON BETUUUHBI;

pemaTte KadecTBEHHBIE 3aJjaud: BbICTpaWBaTh JIOTHUECKH HEMPOTHBOPEUYMBYIO IIEMOYKY
paccyKaeHu# ¢ onopoi Ha U3y4eHHbIE 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUECKHUE SIBIICHUS;

UCIIOJIb30BaTh TPU PENICHUH y4eOHBIX 3aj71au COBpEMEHHBbIE MH(POPMAIMOHHBIE TEXHOJIOTHU JUIS
TIOWCKA, CTPYKTYPUPOBAHHUS, WHTEPIPETAUN W TMPEJCTABICHUS YYeOHONM W HAYYHO-TIOMYJISPHOM
WHQOpMAIUK, IONYYCHHOW W3 Pa3IMYHbIX WCTOYHUKOB, KPUTHUYECKH AaHAIM3UPOBATH IOJy4acMYFO
UHQOpPMAIHIO;

OOBSACHATH MPUHIIUITBI IEUCTBUS MAIIMH, TPUOOPOB M TEXHUIECKUX YCTPOICTB, pa3iIndaTh YCIOBHUS
nX 0€30MaCHOTO MCIIOJIb30BAaHUS B IIOBCEAHEBHOM JKH3HU;

NPUBOJIUTH MPUMEPHI BKIIAJIa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MHPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;



HCITIOJIb30BaTh TEOPCTUYCCKUE 3HAHWS MO (PM3MKE B MOBCEIHCBHOM JKU3HU Ui OOecreucHwUs
0€30MacHOCTH MPH OOPAIICHUH ¢ TIPUOOPAMH U TEXHUYECCKUMH YCTPONCTBAMH, JJISl COXPAHCHHUS 37I0POBbS
U COOJTIOICHHS HOPM 9KOJIOTHYECKOT0 MOBEICHHS B OKPYIKAIOLICH cpeie;

paboTaTh B TPYIINE C BHIMOJHEHUEM Pa3IMYHBIX CONUATBHBIX POJIEH, TNTAHUPOBATH PabOTy TPYIIIIHI,
palMOHATBHO PaClpeIeNiATh 00SM3aHHOCTH U TUIAHUPOBATh IEATEIBHOCTh B HECTAHAAPTHBIX CHTYAITHSIX,
aJIeKBaTHO OIEHMBATH BKJIAJ KaX/IOTO U3 YYACTHUKOB TPYIIINbI B PEHICHUE paCCMaTPHUBACMOM TIPOOIIEMBI.



TEMATHYECKOE IIVTAHUPOBAHUE 10 KJIACC

KoanuecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne i/ Koutpoabnsbie IIpakTuyeckue
MPOrpaMMblI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. MEXAHUKA
bu6nunoreka IJOK
11 K 4
HHeMatiia https://m.edsoo.ru/7f41bf72
bubmuoreka LIOK
12 Hlumanica 3 https://m.edsoo.ru/7f41bf72
1.3 3aKOHBI COXpaHe eXaHUKe 5 bubmmorexa LIOK
. HBbI XPaHCHHUA B MCXaHU
P https://m.edsoo.ru/7f41bf72
Hroro no pazneny 12

Paznen 2. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMHUKA

2.1 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOI TEOPHU 4 bubmmorexa [IOK
' yap p https://m.edsoo.ru/7f41bf72
99 Octo MO THHAMIK 3 bubmoteka [IOK
. HOBBI TEPMOIUHAMUKHA
pMol https://m.edsoo.ru/7f41bf72
53 Arperatsele cocTosiHus BeniectBa. da3oBbie 9 Bbu6nuoreka IJOK
' HEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro o pasneny 9
Paznen 3. 9JIEKTPOAUHAMMKA
butmoreka [IOK
A
3 I7eKTpoCTaTHKA > https://m.edsoo.ru/7f41bf72
3. ITocTosiHHBIN 3nekTpruecKkuil ToK. Toku B 8 Bub6imoreka [IOK

Ppa3INYHbIX CpE€aax

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



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

Uroro no pazneny

13

Pe3epBHoe Bpems

OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

34




11 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uu@poBbIe
Ne ni/mm P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
MarnuTtHOoe noje. IIeKTPOMarHuTHAS bubmuorexa [JOK
11 12
WHIYKIUSA https://m.edsoo.ru/7f41c97c
Uroro no pazueny 12
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHu4eCKHE U JIEKTPOMArHUTHbBIC 18 bubnmnoreka HOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
99 MexaHu4yecKkue U 3J1€KTPOMArHUTHbIE 8 bubnmnorexka HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
2.3 12
Onriia https://m.edsoo.ru/7f41c97¢c
Hroro mo pazneny 38

Pa3nea 3. KBAHTOBAS ®U3UKA. QJIEMEHTBI ACTPOHOMUHU U ACTPOPU3IUNKU

3.1 DeMEeHThI KBAHTOBOU ONTHKU

3.2 Crpoenne atoMa. ATOMHOE s11pO

Hroro no pazneny

8

14

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

Pa3nen 4. OBOBIAIOIIEE IOBTOPEHUE



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

bu6nmoreka [IOK

6.1 Obobuiaroee nosToperHe 4 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
PesepBHOE Bpemst
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68


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

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoaunvecTBO yacos DJIeKTPOHHBIE

Ne Jdara uudposBbie

Tema ypoka IIpakTHyeckue
n/n Bcero KoHnTpoJbHbIe padoThI P HU3y4eHus o0pa3oBaTeJIbHbIE

adoThI
P pecypcsl
[psMonuHeHOE paBHOMEPHOE JIBHKEHHE Bu6mnuorexa [IOK

https://m.edsoo.ru/ff0c32
e2

IIpssMonuHEHOE PABHOYCKOPEHHOE ABUKEHUE

bubmunorexa LIOK
https://m.edsoo.ru/ff0c33
eb

JIBrKeHue 10/ YIJIIOM K TOPU30HTY

HBI/I)KeHI/Ie 10 OKPY>XKHOCTHU

3akonsl HeroTOHA

bubnunorexa LIOK
https://m.edsoo.ru/ff0c35
08

butmmoreka [IOK
https://m.edsoo.ru/ff0c36
20

butmmoreka [IOK
https://m.edsoo.ru/ff0c37
2e

Cuiiel B MEXaHHUKE

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c39
cc

JIBrmoxeHue Tena 1Mo AeMCTBHE HECKOJIBKUX
CHII

bu6nmoreka IJOK
https://m.edsoo.ru/ffOc3a
da



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

Wmmnynbc. 3aKoH cOXpaHEHHs UMITYJIbCa

Pabora 1 MOIIHOCTE

bubmmoreka [JOK
https://m.edsoo.ru/ffOc3b
e8

bubmmoreka [JOK
https://m.edsoo.ru/ffOc3b
e8

10

Mexanudeckas SHEprus

bubnuorexa LIOK
https://m.edsoo.ru/ffOc3b
e8

11

12

13

3aKOH COXpaHEHUSI MEXaHUUECKOI SHeprun

Vcnosus PpaBHOBECHUA B MEXAHUKE

OcHoBHoe ypaBHeHne MKT

bubnunorexa LIOK
https://m.edsoo.ru/ffOc3d
00

bubnunoreka IJOK
https://m.edsoo.ru/ffOc3e
18

butmmoreka [IOK
https://m.edsoo.ru/ffOc3f
76

14

YPaBHCHI/Ie COCTOsSHUSA UACATIBHOI'O Ira3a

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c41
a6

15

16

17

T"a30BBIE 3aKOHEI

CpeI[HSISI KHHCTUYCCKAA SHCPIU MOJICKYJI

Buytpennss sHeprus. PaGora B
TEPMOIMHAMUKE

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c43
dé

bubnmnoreka [HOK
https://m.edsoo.ru/ff0c45
02

bubnmnoreka [HOK
https://m.edsoo.ru/ff0c46
1a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

ITepBrIii 3aKOH TEPMOIMHAMUKHI

bubmmoreka [JOK

18 https://m.edsoo.ru/ffOc47
8c
19 BTopoii 3aK0H TepMOJIMHAMUKHI
da30BbIC IEPEXOIBI Bu6mnuorexa LIOK
20 https://m.edsoo.ru/ffOc4b
74
KIIJI TemoBbIX ABHTaTENICH bubnmorexa [IOK
21 https://m.edsoo.ru/ffOc4d
c2
22 3akon Kymnona
23 HanpssKeHHOCTB YIEKTPHIECKOTO TOJS
24 | IIpOBOJHYKH U IHIICKTPHUKH B
AJIEKTPUIECKOM I10JIC
IMToTeHnMa ¥ pa3HOCTh MOTEHIHAIOB Bubanorexa IIOK
25 | »JIEKTPHYECKOrO MOJIs https://m.edsoo.ru/ffOc4f
de
OJIEeKTPOEMKOCTh KOHJIEHCATOPOB Bubmmorexa [IOK
26 https://m.edsoo.ru/ff0c51
le
27 | DJIEKTpUYECKu# TOK. JleiicTBre
ANEKTPUIECKOTO TOKA
28 3akon Oma st y4acTKa Lenu
[TocneaoBaTenbHOE COCIUHEHHE MPOBOIHUKOB bubmmorexa LIOK
29 https://m.edsoo.ru/ff0c57
Oe
[apamiensHOE COeAMHEHNE TPOBOTHUKOB Bubmorexa LIOK
30 https://m.edsoo.ru/ff0c59

52



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

Pabora 1 MOIIHOCTH ITOCTOSTHHOT'O TOKA

bubmmoreka [JOK

31 1 https://m.edsoo.ru/ffOcsc
36
3akon J[xoyis - JIenia bubmmorexa [OK
32 1 https://m.edsoo.ru/ffOcsc
36
3akon Oma 1 [TOJIHOM LI Bubanorexa LIOK
33 1 https://m.edsoo.ru/ffOc5e
fc
Pemenue 3amau: «3axon Oma s OIHOK bubmorera HOK
34 At A 1 https://m.edsoo.ru/ff0c62
LICTIHDY
30
OBIIEE KOJIMYECTBO HACOB I10 34
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https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230

11 KJTACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE U (pPOBbIE
Nen/m  Tema ypoka Konrpoabnble IIpakTHyeckue JaTta uzy4yenus
Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI

1.2 MarauTHoO€ 10Jie MOCTOSIHHOTO 2 bubmuorexa [JOK
3JIEKTPUYECKOTO TOKA. https://m.edso00.ru/ff0c9778

3-4 Pemenue 3amau mo teme: «Cuia 5 bubnnoreka IIOK
Awmnepa», «Cuna Jlopenua» https://m.edsoo.ru/ff0c98fe

5.6 MarsuTHble CBOMCTBA BEIICCTBRA. 5 bubmuorexa [JOK
Pemenue 3agau. https://m.edsoo.ru/ff0c98fe
MaruuTHbIi IOTOK. Pelienue

7-8 3amad. CamocrosTenpHas paboTa 2 bubmorexa LOK

https://m.edsoo.ru/ff0c9ac0
1o TeMe «MarHuTHOE ToJIe)
9-10 ﬁiﬁ;ﬁfﬁﬁggg Perene 2 brbmmorexa LTOK
: https://m.edsoo.ru/ff0c9df4
3a7ad4.
DHeprusi MarHUTHOTO MOJIsl TOKA.
Pemenue 3agau.

11-12  CamocrosrensHas paboTa mo 2
TeMe «DJeKTpOMarHuTHas
WHIYKIUS
MexaHn4yecKkue KojieOaHusl.

13-14 XapakTepucTUKH KojaeOaHuH. ) bubmmoreka [JOK
VYpaBHeHHe Ko1e0aTeIbHOTO https://m.edsoo.ru/ff0cal50
JIBYKCHUS.

1516 wamm. Hepron roncoomt 2 BuGnuorexa LIOK

) ’ https://m.edsoo.ru/ff0ca600
Pemenue 3amau.



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

IIpeBparienue 3Hepruu npu

17-18 KoJIeOaTeIbHOM JIBUKEHUH.
Pemenue 3amad.

120 o rowe Mexammmccne Bumorexa LIOK

https://m.edsoo.ru/ff0cab82
KoJIeOaHus
KonebaTenbHbIl KOHTYD.

21-22 YpaBHEHHE, ONUCHIBAIOLLEE bu6nunoreka [IOK
KO0JIe0aTeIbHOE IBUKEHUE. https://m.edsoo.ru/ff0cad58
Pemenne 3amad.

23-94 IlepeMeHHBIN IIEKTPUYECKUI bubnuoreka [JOK
TOK. AKTUBHOE COIIPOTHUBJICHHUE. https://m.edsoo.ru/ff0caf06
JlelicTByrolee 3HaYEHUE CUIIbI

25-26 TOKa U HamnpspKkeHus. Pemenue
3aja4.

27-28 g;iii};;a;ﬁnfiggﬁéHHoro Bubmorexa [OK

https://m.edsoo.ru/ff0cb820
ToKa. Penrenue 3amad.
Pemenne 3amad mo teme:

09.30 | (QTIEKTPOMArHMTHbIE bu6mmoreka [JOK
KoneOanusay. CaMoCTOSTEIbHAS https://m.edsoo.ru/ffOcb9c4
pa0ora.

31-32 Tpancdopmaropsl. Pemenue bubnmnorexka [JOK
3aj1a4. https://m.edsoo.ru/ff0cbb86

B3 omeepeceno e Bumuorera LIOK

: https://m.edsoo.ru/ff0cbd34
Pemenue 3amad.
IInorHOCTE OTOKA
35-36

OJICKTPOMAariHuTHOI'O U3JTy4YCHUS.

Pemenue 3amay.



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

Pemenue 3agay mo teme

bu6nmoreka [IOK

37-38 «NEKTPOMArHUTHBIE BOJTHBI» https://m.edsoo.ru/ff0cc324
Ckopoctb cBeTa. 3aKoH
39-40  mpenomiieHus ceta. Pemenue
3aja4.
41-42 SBnenue orpaxenus. [lmockoe bubnmoreka [JOK
3epkajio. Pemenue 3amay. https://m.edsoo.ru/ff0ccab4
4344 [Toctpoenue n3odpaxeHuit BuGnorexa LIOK
TpE/IMETOB B TOHKHX JIMH3AX. https://m.edsoo.ru/ffOcccOc
dopMyiia JIUI36IL.
45-46 Hucnepcus. MarepdepeHnus bu6nuoreka [IOK
cBera. Pemenue 3aay. https://m.edsoo.ru/ffOccfe0
Hudpaxius ceera.
47-48  JludpaxkuuoHHas peLIeTKa.
Pemenue 3anauy.
49-50 CamocrositenpHast paboTa 1o bubnmnoreka [JOK
Teme: «BoaHoBas ONTUKA» https://m.edsoo.ru/ff0cc6f8
51-52 doroaddext. YpaBHeHuE bubmuoreka [JOK
DOiliHireliHa. Pemenue 3anay. https://m.edsoo.ru/ff0cd350
53-54 3amauu 1o Teme «YpaBHEHHE bubnmnoreka [JOK
DUHILTEHHAY. https://m.edsoo.ru/ff0cd4e0
55 56 Crpoenue a]TSOMa. %)(BaHTOBBIe BuGmnorexa [[OK
TOCTYIaThl bopa. FeILICHHIE https://m.edsoo.ru/ff0cd7{6
3a/1a4.
57-58 3anaun Ha noctynartel bopa. bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd67a
59-60 3aKOH paIMOaKTUBHOTO pacraja. but6mmoreka [IOK

Pemenue 3agau.

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

61-65  JaMauH Ha slepHbIC

2
MIPEBPAIICHHS.
63-64 Permrenre KoMIIeKCHBIX 3a1a4 2
o Teme «KBanroBas (usnkay
65-66 3agaun o reMe «MarguTHoe 9 bu6nuoreka [IOK
TOJIeY. https://m.edsoo.ru/ffOced22
67-68 3amaun 1o Teme «Koebanus u 2 bubmuorexa [JOK
BOJIHEIY. https://m.edsoo.ru/ffOcf02e
OBLIEE KOJIMYECTBO HACOB I10 68
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