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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o ¢u3nuke 06a30BOT0 YpOBHS Ha ypPOBHE CpPEAHEro OOIIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHHH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHOM mporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOi paboueil HporpaMMbl BOCHUTAHHWA M KOHLENIMM IPENojaBaHUsl y4yeOHOro
npenvera «®u3uka» B oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  ®Denepanuu,
peaIM3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanue TporpaMMbl 1O (pU3MKE HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-IEATeNIbHOCTHOIO noaxoaa. [lporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM @I'OC COO K 1mIaHUpPyEeMBbIM JIMYHOCTHBIM, IPEIAMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAaKK€ YUYUTHIBAET HEOOXOAMMOCTb pEaIU3alMUd MEXIIPEIMETHBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro o0Ilero odpa3oBaHMsl, IUIAHUpPYEMbIe
pe3ysbTaThl OCBOEHUS Kypca (U3UMKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeaMETHbIEC (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM YpOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIbTAThl IO FOJaM O0yUYEHUS;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yyeHus.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIasl B KAYECTBE y4eOHOro
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOLMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHbBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI, U3y4aeMbIX
XUMHUeH, ouosoruei, gusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHHE U aKTUBHOE
npuMeHeHne (U3MYECKNX 3HAHUK ONpeneiseT XapakTep H pa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0ydaromuxcs, B GopMUpOBaHUE YMEHUN
PUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU Y4EOHBIX UCCIIEI0OBaHUI.

B ocHOBY Kypca ¢u3uku JUist ypOBHS CpeHero o01ero o0pa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCUUYECKOM, Tak U
COBPEMEHHOM (DU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEWl MaTepuai Kypca pU3ukyu 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpMHpPOBAaHHE IPEACTaBIECHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanojaraeT UCMoJb30BaHHE T'yMaHUTapHOTO
noTeHuuana GU3N4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IIpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakoOMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs IOCPEACTBOM BBEICHHS 3JIEMEHTOB COJEpKaHUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUs MpoOJIeM pallMOHaIbHOTO IPUPOJIOTIONIE30BAHUS U
HKOJIOTMYECKOIl 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (U3MKH Ha YPOBHE CpETHEro oOuero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((POopMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOSHUS



¢usuueckoil TeopuH, poiaM (YHIAMEHTAIbHBIX 3aKOHOB W TNPUHIMIIOB B COBPEMEHHBIX
IPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHUH, Ul OMHUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeTETbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexXIe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JesATeIbHOCTH oOydarouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
NPOBOJIUMBIX JJIsl KOHTPOJISI M OLEHKH, OCYIIECTBISIETCS YYaCTHHKAaMHU 0Opa30BaTEbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHus kKabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU MPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHMsI 3aBUCHMMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IIPOBEPKE
IPEJIOKEHHBIX TUIIOTES.
Bosnblioe BHUMaHue yaenseTcs peleHUI0 pacu€THBIX U KadecTBEHHbIX 3ajad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO 3aJaHHON (PU3NYECKON MOJIEINBIO,
HO3BOJISIOIIME NPUMEHATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena
Kypca, Tak U UHTErpupys 3HaHUs U3 pa3HbIX pa3/iesoB. [l KaueCTBEHHBIX 3a/1ad IPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSICHEHUE IpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKAroIIe >KU3HHU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBunm c¢ TpeboBanusimu  ®I'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHn0 y4yeOHOro mporuecca 0a30BbIi ypOBEeHb Kypca (U3MKH HAa YPOBHE CpEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX MPEIMETHOTO KaOWHeTa (hM3MKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
($U3HUKH T0JKHO OBITH HEOOXOMMOE J1a00paTOPHOE 00OPYAOBAHUE IS BHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyI0BaHue.
JleMoHCTpauoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C IMPHHLUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ECHeYMBAET IMOCTAHOBKY MEPEUYHMCIEHHBIX B IpOrpamme Io
¢u3uKe KIIOYEBBIX JAEMOHCTPALUMM JUIsI HCCIEIOBAHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHTAMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPHMEHEHHH.
JlaGopaTtopHoe 00OpyAOBaHUE JJS YYEHMUYECKHX IMpaKTHYECKHX paboT (gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuyMBaeTcs B pacdy€re OJHOr0 KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJIOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX J1AOOPATOPHil.
OCHOBHBIMU LEJIIMU U3YYEHUS PU3UKU B 001IIEM 00pa30BAHUH SBIISIOTCS:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydYaloUIMXCS K HAayyHOMY H3YYEHHUIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJ€ TMO3HaHud U (HopMHUpOBaHUE
HCCJIEIOBATEIHCKOIO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3Y4E€HHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI OOBACHATH SIBJICHHS C UCIIOJIb30BaHNEM (DPU3UYECKUX 3HAHUN U
HaYYHBIX J0Ka3aTeJIbCTB;

e (QopmupoBaHuE NPEICTaBICHUNA O poiH (PU3MKU IJI1 Pa3BUTUSA IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH.

JocTiwkeHnne 3TUX Lenel oOecrneyrBaeTcsl pelIeHHeM CIEAYIONMX 3ajad B Ipolecce
W3y4deHus Kypca (U3HKA HA YPOBHE CPETHETO O0IIEero 00pa3oBaHusI:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMIMX (PU3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIOUAsk MEXaHUKY, MOJIEKYISPHYIO (PU3UKY, NEKTPOJUHAMUKY, KBAHTOBYIO
(GU3UKY U TIEMEHTHI aCTPOPHU3UKY;

e (opMupOBaHME YMEHMH MPUMEHATh TEOPETUYECKHE 3HAHMUA sl OOBICHEHUS
(Gu3nyecKkux SIBIEHUM B MNpUpoOJIe M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOGHHME CIIOCOOOB pEIICHUS pa3IM4YHbIX 337ad C SIBHO 3aJaHHON (u3HuecKon
MOJIENIBIO, 3ajJ]ay, IOJPa3yMEBAIOIIUX CaMOCTOATENbHOE CO3JaHMe (PU3HYECKON
MOJIEINU, aIEKBATHON YCIIOBHSM 3a]1a4H;

e [IOHMMaHHE (PU3MUYECKUX OCHOB U IPUHIUIIOB JCHCTBUS TEXHHUUECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPEAY;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHUX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEepOpeTandd  HH(pOpManuu,  OIpeneseHus
JIOCTOBEPHOCTH IOJYYEHHOT'O pe3yibTara;

® CO3/IaHUE YCIIOBHH JJISl Pa3BUTHs YMEHUI MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
NeSITETTHHOCTH.

Ha usyuenue ¢usuku (0a30BbIi ypoBEHb) Ha YpPOBHE CpelHEro oOIiero odpazoBaHUs
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICIIIO).

[Tpennaraemslii B mporpamme 1no Gu3nke nepeyeHsb J1adopaTOPHbIX U MPAKTUUECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYMTENb JI€laeT BbIOOp IMpPOBEAEHUs J1a0OpaTOpHbIX padoT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunble MeTonsl mo3HaHUsA OKpyxKarowmero mupa. Pomib
SKCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. IIpuHIMII COOTBETCTBUS.

Poip m Mmecto ¢u3uku B (OPMHPOBAHUU COBPEMEHHON HAy4yHOW KapTHHBI MHpa, B
MPAKTUYECKOM JIeSITETLHOCTH JIIOJICH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JABMkeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpEeAHSIsI CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, MX MPOEKIMH HA OCU CHUCTeMbl KoopAuHaT. ClioKeHHe NepeMelleHUl u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMOJIMHEIHOe NBHKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U NIEPEMEIICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO MaieHu .

KpuBonuneriHoe nBuxeHue. JIBH)KEHME MATEpUAIIBHOM TOYKM TIO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. llepuon m
yactoTa oopanienus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHudyeckne yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHUE: CHUIOMETp, JBUKEHHUE
CHApSJIOB, LIEMIHBIE U PEMEHHBIE NIEPEIaYn.

Jlemoncmpayuu

Mopenp cuctemMsl OTCUETA, WITIOCTPALIUSA KHHEMATUYECKUX XapaKTEPUCTUK IBUKEHUSL.

[Tpeobpa3zoBaHne ABMXKEHUN € UCIIOIB30BAaHUEM NPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenune aBmxeHus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Hamnpasnenne ckopocTy py JBUKEHUHN IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3yuenne HepaBHOMEPHOTO IBM>KEHMS C LIEJIBIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOUIEHUS ~ MEXAY  NyTAMH, [POWIECHHBIMM  TEIOM  3a
MOCJIEA0OBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUU C
HavyaJbHOU CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABMKEHUS NIApUKA B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuauun otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroToHa. MHEpLManbHbIE CUCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHmun cynepno3unmu cwil. Btopoil 3akoH HberoToHa ais
MaTepUalibHOM TOUKHU. TpeTuit 3akoH HbroTOHA 711 MaTepuaibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenue. Buabl TpeHust (mokosi, ckoybxkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXKEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
NP IBUKCHUH TeJla B KUJKOCTH WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tela.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl. YcClIOBUSL paBHOBECHS
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE NPUMEHEHUE: TMOAIIUIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CioxxeHnue cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT Ae(pOopMaIium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUE€HUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus: TBEPAOro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yueHnue ABMKeHUs OpycKa IO HAaKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXHHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

WccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonwl coXxpanenus 6 MexaHuke

Nmiynbsc MatepuanbHOM TOUKH (Teja), CUCTEMBbl MaTePHAIBHBIX TOUYEK. MIMIylibe CHIIBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabota cuibl. MOIIHOCTE CHJTBI.

Kunernyeckasi sHeprusi MatepuaibHOW TOYKU. Teopema 00 WM3MEHEHUHM KHUHETHYECKOU
SHEPTUH.

[TorenuuanpHas sHeprus. [loTeHnnanpHas sHepTUs ypyro AeGopMUpOBaHHON MPYKUHBL.
[ToTenmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToTeHnnanpHBIe M HEMOTEHIMANbHBIE CUJbl. CBS3b pabOTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBA M NPAKTHUYECKOE NMPHUMEHEHME: BOJAOMET, KOIEpP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOoTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

W3ydeHrne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3M pabOTHl CUJIBI C W3MEHEHHEM MEXaHWYEeCKOW JHEepPruM Tella Ha
MpUMEpPE PACTHKEHUS PE3UHOBOTO JKT'yTa.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH M UX ONBITHOE 000CHOBaHHUE.
BbpoynoBckoe nBmwkenme. [Auddys3usa. Xapakrtep HABWKEHHS U B3aUMOJEHCTBHSI YaCTHII
BelecTBa. MoJiend CTPOEHHUsI Ta30B, >KUIKOCTEH M TBEPIBIX TeT M OOBSCHEHHE CBOWCTB



BEIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Moiekyn. KonndecTBo BellecTBa.
[TocrossnHast ABorazpo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscus.

Mogens upeansHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpHUHU
UaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpeiHedl KHHETHYECKOW »HEepruu
TEIUIOBOTO JBIKeHUs: wactul rasa. [llkama temneparyp KeneBunHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B UACaIbHOM Ta3e ¢
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacraBieHne U30MpoLECcCOB: U30TEPMA,
u30Xxopa, uzodapa.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3blBAIOLIME JUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCIUHEHUM.

OnbIThl 0 AU} PY3UH KUAKOCTEH U ra30B.

Mopnens OpOYHOBCKOTO JIBUYKEHHUSI.

Mogaens onbiTa IlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHNE MEKMOJIEKYJIIPHOI'O B3aUMOJIEHCTBUSL.

Monens, ninrocTpupytoniast Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnbIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, U30IpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

OnpeneneHnue Macchl BO3/lyXa B KIJIACCHOM KOMHAare Ha OCHOBE HU3MEpeHHil 00bEma
KOMHATBI, 1aBJICHUS U TEMIIEPATypPhl BO3AYyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PAa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckas cucTteMa. BHYTpEeHHsS 3HEprus TEPMOJMHAMMYECKOW CHCTEMBI U
cnocoObl e€ u3mMeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHss 3HEprust 0AHOATOMHOIO
UJeaNbHOro raza. Busl Terionepenadn: TeIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y IeJIbHas
TEIUIOEMKOCTB BelecTBa. Kom4yecTBo TEMIOTH! IPU TEIUIONEPEIaye.

[TonsstTue o0 anmabatHoMm mnpouecce. [lepBblii 3akoH TepMmoauHamukH. IIpumenenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamMuki. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

Tennoble MamuHbl. [IpuHIMNIbB! 1eficTBUs TemIoBbIX MamuH. [Ipeobpa3zoBanus sHEPTUU B
TeroBbIX MamunHax. Koagdunuent nonesnoro aeictsus terioBoil Mamuubl. [ukin Kaphao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBUS. DKOIOTHYEeCKHEe MPOOIeMbl TEIIO3HEPTEeTHKH.

TexHuueckue ycTpoiicTBa M MpaKTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIUM Tejla MPU COBEPIIEHUH pPabOThI: BBUIET NPOOKH U3
OyTBUIKM TOJ AEMCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUACOJEMOHCTpALNs).

H3MmeHeHne BHYTpEHHEH sHepruu (TeMrepaTypbl) Tella Ipy TeIruionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/TyXa (OMBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvt

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue w  kumneHue. AOCOTIOTHasT U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayXa. HachleHHbI nap. YaenpHas TEIoTa napooopa3zoBaHus.
3aBUCHUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHMUS.



Tsépnoe Teno. Kpucrannmueckue u amopgHsbie Tesia. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHwe W Kpuctayudzauus. Y IelbHas
TeruoTa riasieHus. CyonuMmarus.

YpaBHEeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpOHCTBa M IPAKTUYECKOE IPUMEHEHUE: TMI'POMETP U IICUXPOMETD,
KAJIOPUMETpP, TEXHOJOTMHU IOJIYYEHHMS] COBPEMEHHBIX MAaTepuajgoB, B TOM  YHCIE
HAaHOMAaTEpHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BELIECTBA.

JleMOHCTpaLus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3MepeHne OTHOCUTENBHOM BIaKHOCTH BO3IyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzanusi Tell. OJEKTpUYecKUid 3apsana. JIBa Buaa >SIEKTpUUYECKHX 3apsIOB.
[IpoBOIHUKY, TUATIEKTPUKH U MOJTYIPOBOJIHUKHU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. Toueunslid  3neKTpuyecKuid — 3aps.
OnekTpuueckoe moje. Hampsk€HHOCTh siekTpudeckoro mojis. [lpuHuun cynepno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUY HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun oanexkrpocratmdyeckoro mods. [loreHuman. Pa3HOCTP  MOTEHIMAIIOB.
[IpoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{MaieKTpuueckasi IpOHULAEMOCTb.

OnektpoéMkocTb. Konpencarop. DJIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DHEPrus
3apsyKEHHOI'0 KOHJIEHCATOPA.

TexHu4yeckue yCTpOMCTBA M MPAKTUUECKOE NPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB, KOHJIEHCATOP, KOMHPOBATHHBIN
anmapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

Y CTpoCTBO M MPUHIUII AEHCTBUSA 3JIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEI.

[IpoBOIHUKY B AIEKTPOCTATUYECKOM IIOJIE.

DNIeKTpOoCTaTUYECKas 3allIHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaTopa OT IUIOIIAAW  IJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHsKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DIIEKTPUUECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JJICKTPHUECKOTO TOKa. MICTOYHMKM TOKa.
Cuia Toka. [ToCcTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma [u1s ydacTka HernH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VnensHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapatiedbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB.

Pabora sanextpuyeckoro Toka. 3akoH Jlxoyns—JIeHia. MOIMIHOCTh 3MIEKTPUUECKOTO TOKA.

DIEeKTPOABMKYIIAs CHJIa M BHYTPEHHEE COMMPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma 1yist
MOJTHOM (3aMKHYTOM) AyieKTpudeckoit nenu. KopoTkoe 3aMbIkaHue.



DneKTpOHHask IPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpUUecKUi TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass M INPUMECHas HPOBOJUMOCTb I1OJYIPOBOAHUKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoJHHKOBEBIE TPHOOPHI.

ONeKTpu4ecKuii TOK B pacTBOpax M paciuiaBax 3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs
JUCCOIUAIUs. DIEKTPOIIU3.

DJIeKTpUUYECKUI TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIA pa3psia. MoiHus.
IIna3zma.

TexHuueckue ycTpoOHCTBa M INPAKTUYECKOE IPUMEHEHHE: aMIEepMeTp, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpPOHArpeBaTeNbHbIE IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpsl, TEPMOMETP CONPOTUBICHUSA, BaKyyMHBIH AMOJl, TEPMUCTOPBI M (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LMWIMHIAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHOe COeIMHEHUE ITPOBOIHUKOB.

[IpsiMoe m3MepeHue 3IEKTPOABMKYLIEH CHilbl. KOpOTKOE 3aMbIKaHHE TalbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIICHUS] METAJIOB OT TEMIIEPATYpPHI.

[TpoBOAUMOCTB 37EKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabomul

N3yueHne cMeIaHHOr0 COeIMHEHHs PE3UCTOPOB.

W3mepeHne  JIEKTPOABIIKYIIEH CHUJIbl  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIIPOTHUBIICHUS.

HabGmonenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCA C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnusie nousmus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOAECHHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHMEe CUCTEMbl YpaBHEHMH, JMHeHHas QyHKuus, napadoa,
runepoosia, ux rpagMKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HUX MPOEKIMH Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanmdeckoe IBUKEHHE B )KUBOU Mpupone, 1uddys3usi, ocMoc, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBAa METAJJIOB, 2JIEKTPOJIUTHUECKAs] JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BAaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue JABMKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIUITHUKH, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHErO CropaHus, ImapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE



HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTpPOCTaTHuYecKas  3allluTa,  3a3€MJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TATHBAHUKA.

11 KJIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUSA

[locTostHHble MarHuThl. B3auMopeicTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHoe mMoJe.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cynieprno3unuy MarHUTHBIX ITOJICH. JIMHUKM MarHUTHOM
nHAyKuuu. KapTuHa TMHUI MarHUTHOM MHIYKLHH T10J1S1 IOCTOSIHHBIX MarHUTOB.

MarnuTtHoOe 1osie IpPOBOAHUKA ¢ TOKOM. KapTWHa JIMHMM MHAYKIMU MarHUTHOTO IIOJIS
JUIMHHOTO IPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre MpoBOJHUKOB C TOKOM.

Cwia Amnepa, €€ MOJlyJIb U HallPABJICHHE.

Cuwna Jlopenna, e€ MOAynbp UM HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHue snekTpoMarHuTHOM uHAYKUMH. [lOTOK BeKTOpa MarHUTHOW WHIYKLUU.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH JIEKTPOMAarHUTHON nuHAyKuuu Papajes.

BuxpeBoe siekTpuueckoe IMose. DNEKTPOJABMXKYIIAass Cuila HHAYKIMU B IPOBOJHUKE,
JBUKYILIEMCS IOCTYIATEIbHO B OJTHOPOJAHOM MarHUTHOM II0JIE.

[IpaBuio Jlenna.

NHayKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUKYILASl CHJIa CAMOMHTYKIUH.

DHeprusi MarHuTHOrO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUThl, AJIEKTPOJIBUraTelb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OmneiT OpcTena.

OTKIIOHEHNE DIIEKTPOHHOTO IIyYKa MAarHUTHBIM I1OJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3aumopeicTBue 1ByX MPOBOAHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOABIKYIIEH CHIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHUS MarHUTHOI'O
MOTOKA.

SIBiieHME CAaMOMHIYKIIN Y.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

HccnenoBanue JeCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIE€HUS JIEKTPOMArHUTHOW MHYKITHH.

Pa3nen 5. Kosiebanusi 1 BOJIHBI
Tema 1. Mexanuueckue u In1eKmpomMazcHumHvle Koae0anus
Konebarenbnas cucrema. CBoOOgHBIE MexaHWueckue Kojebanusa. [‘apmoHmueckue
koneOanus. Ilepuon, uacrora, ammautyga u  (asza kosnebGanuil. IlpyXMHHBIT MasTHUK.
MaremaTrueckuil MasTHHK. YpaBHEHHE TapMOHHYECKHX KoneOanwuii. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.



Konebarenbublif koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJNEOAHUS B UACATHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYEeCKUMH U  DIEKTPOMAarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPrUHM B MICATHLHOM KoJeOaTeTbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuX KojeOaHUsAX. BBIHYXICHHbIE MEXaHHUECKUE KOJICOaHusI.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil TOK. CHHYCOMIAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemgaya W NOTPEOJICHUE 3IEKTPUUECKONW HIHEPTHUU.
OKOJIOTMYECKME PUCKM NPU IPOU3BOACTBE 3ieKTpo3Hepruu. KynpTypa wucnosip3oBaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HU.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DSJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojeOaTeIbHOW CUCTEMBI (MPY>KUHHBIN UM MaTeMaTH4YeCKUN
MasITHHK).

HaGuroienne 3aryxaronux KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYXICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKM WHIYKTUBHOCTU U
KOHJIEHCATOopa.

Mopnenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCMMOCTH IEpHOJia MaJIbIX KOeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanudeckue BOJIHBI, yclIoBUsA pacnpocTtpanenus. [lepuon. CkopocTs pacnpocTpaHeHHst
u JrHa BOJIHBL. [lomepeunble W TpoaoJibHBIE BOJHBL HWHTepdepentus u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3IYYEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opuenranus BektopoB E, B, V B snexkrpomaranuTHON BOJiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moispusanus, Aaudpaknus, wuHtepdepenius. CKOpoCTh
AIIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMNBI paiuoOCBs3U U TeleBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAroIIel Cpeibl.

TexHu4ecKkue yCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HMHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIBHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmronenue oTpakeHus U IPEeTOMIICHUSI MEXaHUYECKUX BOJTH.

Habmonenue nnrepdepeHny v AMPpakiud MEXaHU4eCKUX BOJIH.



3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYIOH M 4YacTOTOM
KOJIeOaHUH.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHUE, MPEIOMIICHHE,
noJsipu3aus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOE pacipOCTpaHEHUE CBETA B OAHOPOIAHOMN Cpeie.
JIyud cBera. ToYeUHBIN UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune M300pakeHUl B IJIOCKOM
3epKaje.

[Ipemomnenne cBera. 3aKOHBI MPEIIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yron MONTHOrO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcus cera. CrioxkHBIN cocTaB Oenoro cBera. L[Ber.

Cobuparomue M paccewBaromue JUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONnTHYECKas Chiia TOHKON NUH3bL. [locTpoeHne n3o0paxeHuii B cCOOMPArOIUX U PacCeUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BIL. Y BEIMYECHUE, 1aBAEMOE JTMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTUKH.

BonnoBas onrtuka. Wurepdepennus cera. KorepeHTHblE HCTOYHUKH. Y CIOBHS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UICTOYHUKOB.

Hudpakmus cBera. [dudpakumonnas pemérka. YciaoBue HaOMIOACHUS TUIaBHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATHYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeta.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHWE: OYKH, Jyma, QoToarrmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAs ONTUKA, JUpaKIMOHHAS
peméTKa, MOIAPOU/I.

Jlemoncmpayuu

[TpstmonuHeHOE pacnpocTpaHEHHE, OTpakeHUWE U MpernoMieHue cBerta. Onruuyeckue
npUOOPBHI.

[TontHOE BHYTpeHHEee oTpakeHrne. MoJienb CBETOBOIa.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Mopenn MEUKpOCKoOTa, TEIECKOIA.

Habmonenue nntepdepeHnnu cera.

Habmonenue nudpakiuu certa.

Habmroenue nucnepcun cBera.

[Tomy4yeHue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomol

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIA.

HccnenoBanre CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH
['paHunbl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymarsl crenuanibHOM TEOpHH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BaKyyMmMe, NPUHLHII
OTHOCHUTEIBHOCTH DUHINTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHH U COKpALIEHUE AJIUHBI.
OHeprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHLIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHsl OKOSI.



Pazgen 7. KBantoBasi pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEPruM POTOHA C €ro YACTOTONH. DHEPTUS U UMITYJIbC
doroHa.
OtkpeiTne u wucciaenaoBanue Gorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna 1 pororddexra. «KpacHas rpanuna» Gporosdpdexra.
JaBnenue cBera. OnbiThl [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHu4eckue yCTPOHCTBA M TPAKTHUECKOE NpUMEHEHHue: (oTornemMeHTt, (GOoToaaTyHK,
coJiHeuHas OaTapes, CBETOIUO/I.
Jlemoncmpayuu
®dotor(deKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akOHOB BHEIIHEro ¢orodddekra.
CBeToauoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. Ilnaneraphas
mojzenb atoMa. [locrynarer bopa. Usnyuenue u nornomeHnue (OTOHOB MPH MEpPEeXoje aToMa ¢
OJIHOTO YpOBHSl SHepruum Ha jApyro. Buasl cnekTpoB. CnekTp YpOBHEH 3HEpPruuM aroma
BOZOpOJA.
BouiHoBsie cBolicTBa yactull. Bosubl ne bpoins. KoprnycKyisapHO-BOJIHOBOM Ayan3M.
CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.
TexHudyeckne yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: CIEKTPAJIbHBIA aHAJIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.
Jlemoncmpayuu
Mopnuenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.
HaOnroneHue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol
Hab6mronenue nuHeyaToro crexkrpa.
Tema 3. Amommnoe sA0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOCHUS  sjpa. OTtkpbITHE
panuoaktuBHOCTU. OnbITH Pezepdopna mo onpeeneHuio coctTaBa pagioakTUBHOTO H3ITyYEHHUS.
CaoiicTBa anbda-, 0era-, raMMa-u3aydeHus. BiusHue pagunoakTHBHOCTH HA )KUBBIE OPTaHU3MBI.
OtkpbiTHE TpoTOHa W HeWTpoHa. HykmonHas mozaens sijapa ['eiizenOGepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['amma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacraja.
OHeprust cBSA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peaknunu. [lenenue u CUHTE3 SAED.
Snepubiii peaxktop. Tepmosnepuslii cuHte3. IIpobimembl M MEpCHEKTUBBHI  AAEpHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.
dyHnaMeHTaIbHbIE B3auMoecTBUs. EAMHCTBO (hru3nyeckoit KapTHHBI MHpa.
TexHuuyeckue ycTpoHCTBa M MpPaKTHYECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi ObomoOa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOLMX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpekoB vacTuil (1o rOTOBeIM (poTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUBUKHU

Ortanbel  pa3Butus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Connue. Conneunas axTuBHOCTh. Mcrtounuk sHeprunm ConHua u 3BE34. 3BE3ABI, X
OCHOBHBIE XapaKTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIABHOM MOCIEAO0BATEIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJIg 3BE3] IJIABHOU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMU CoJHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenne Connia B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nojaymapus u ipKue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, uraner, Maeunoro [lyru.

O0o0marmniee noBTOpeHne

Ponp ¢u3Wkn m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeNbHOCTH YelIOBEeKa, POjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOW HaydyHOW KapTHHE MHpA, pOJb (QHU3MUECKOM Teopuu B (HopMupoBaHHH
MpeJICTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeamerublie CBA3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocCymiecTBISETCS € Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUM, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOJHBIE 3JIEMEHTAPHBIX (QYHKIIMMH,
NPU3HAKU IOJO0HS TPEYTOJIbHUKOB, ONPEIEIeHUE IUIOIAaIU TIIOCKUX Uryp U 00bEMa Ted.

buonocus: »nextpudeckue SBICHUS B JKUBOW HpHUpojie, KojeOaTelbHbIE IBHKEHUS B
J)KUBOW MPUPOJE, ONTUYECKHUE SIBJIICHUS B JKUBOW MPUPOJE, NECUCTBUE paJHallMM HA >KHUBBIE
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaJLIMYecKassh CTPYKTypa TBEPIBIX Tell,
MeXaHM3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIH3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pyl, (poTochEMKa 3eMHON
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: NTMHUM DJIEKTPOIIEpPENay, TEHEPATOP NEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEID,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIN anmnapat, BOJOKOHHAs ONITHKA, COTHEYHAsI OaTapes.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero oOiiero odpazoBaHUs
(6a30BBII  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MTPEIMETHBIX 00Pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHWEHTAIMi, [O3UTUBHBIX BHYTPEHHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
pacuIMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HaNpaBJICHU BOCIUTATEILHOU AEITEIHHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:knaHCcKOro BOCIIMTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TMO3MIMK  OOYYaIOMIErocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

MPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATHYCCKHIX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NIESITEIBHOCTh B HMHTEpECaX T'PaKAAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMECHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBUU C HX
GYHKIUSMU U Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTApPHON M BOJIOHTEPCKOM JIESTEIILHOCTH,

2) NaTPUOTHYECKOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH POCCUMCKON TpaxTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSM POCCHUCKHIX
yU€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAyLIEro;

4) 5cTeTH4eCKOro BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAsk AICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢bu3nyeckoil Hayke;

S) TPy10BOr0 BOCIIUTAHUSA:

UHTEpeC K pa3nuuHbiM chepamM MNpopecCHOHANBHONU AESITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOM M TEXHHMKOHW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymymen
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaM000pa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) IK0JIOrM4ecKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYpBl, OCO3HAHHE TJIO0AILHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

TUTAHUPOBAHKUE M OCYIIECTBIICHUE JIEHCTBUN B OKpYXKAIOIIEH cpele Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO PA3BUTHSI YEJIOBEUYECTBA;

paclIipeHre OIbITa JIEATETHHOCTH OKOJIOTMYECKOW HampaBIEHHOCTH Ha OCHOBE
UMEIOIUXCS 3HAHUN 110 (pr3uKe;



7) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

C(OPMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHME LIEHHOCTU HAyYHOW AEATEJbHOCTH, TOTOBHOCTb B IPOLIECCE U3YUEHUS (PU3MKU
OCYILIECTBJIATh IPOEKTHYIO U MCCIIEN0BATENIBCKYIO I€ATENbHOCTh UHANBUIYAJIbHO U B IPYIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble JJornveckue aelcTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IpoOJjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEACIIATh LENU IeSITEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX JOCTH)KCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3zpabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMCIOIIMXCS MaTEPHATbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIILHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEJAM,
OIICHUBATh PUCKHU MOCIEACTBUM IEATEILHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIBHOr0, BHUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HCHHBIX TPOOJIeM.

ba3oBhble ucciaenoBaTeabLCKHeE AeiiCTBHS:

BIIAJICTh HAYYHON TEPMHUHOJOTHEH, KIIOUYEBBIMU TMOHATUAMH M METOAAaMHU (U3UUECKOM
HayKU;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIICIOBATEIBLCKON M MPOCKTHON JESITEILHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PELICHUs 3a/1a4
(U3HYECKOTO CoNIep KaHusl, TPUMEHEHHUIO PA3INYHBIX METO/I0B IMO3HAHMS;

BIIAJETh BHJAMH JAESATEIBHOCTH MO MOJYYEHHMIO HOBOI'O 3HAHHUs, €ro HMHTEpIpeTaluu,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE TMPHU
CO3aHUH YUYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJABUTATh
TUIIOTE3y €€ pEeIIeHUs,, HaXOOUThb apPryMEHThl Jid JI0KAa3aTelIbCTBA CBOUX YTBEP)KICHUU,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUIEHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATDH UX JOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIE 33Jaud B OOPa30BATEIbHON NEATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTH 3HAHUSA 0 (PU3HUKE B MPAKTUUECKYIO 001aCTh )KU3HEEATETbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIIHNE aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMH TOTY4YeHHUS WHMOpPMAIUU (PUIUYECKOTO COJIEPKAaHUSI U3 MCTOUYHUKOB
Pa3HBIX THWIIOB, CaMOCTOSTEIbHO OCYIIECTBJIATh TIOWCK, aHAIW3, CHUCTEMaTH3aIuio |
WHTEPIIPETAINIO HHPOPMAIINK Pa3INYHbIX BUIOB U (HOPM MpEACTaBICHUS;

OIICHUBATH JOCTOBEPHOCTH MH(OPMAITUH;

UCIIONIb30BaTh CPEACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3alMOHHBIX 3a/ad C COOIIOJEeHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYpCcOCOepeKeHMs, IPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHOW OE€30MacHOCTH;



CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXNKAHHS B paslu4HbIX Qopmarax ¢ y4EToM
Ha3Ha4YCHWs HMHQPOPMAIMK W  IEJICBOM  ayJUTOpUH, BHIOWpas ONTUMAIBHYIO (GopMy
MMpEaACTaBJICHHUA U BU3yaJIU3alluH.

KoMMmyHHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3UKU M BO BHEYPOUHOIl 1€ TEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATH U UCTIOIH30BATh MPEUMYIIECTBA KOMAHTHOW U WHANBUAYAILHON paOOTHI,

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEN Ka)J0r0 WICHa KOJUIEKTHBA;

IIPUHUMATh LEIU COBMECTHOM JESITEIbHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JAECHCTBUHM, PACIpPElENATh POJIM C Yy4ETOM
MHEHHUH Y4aCTHHUKOB, 00CY>KIaTh pe3y/lbTaThl COBMECTHOU pabOThI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXIOT0 yYaCTHHKA KOMaH/bl B OOIIHMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBBIE MPOEKTHI, OLEHUBATh HJIEH C IMO3ULUUKA HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBISATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHTYaLMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE yUeOHBbIE eiicTBUS
Camoopranu3amnus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIbHYIO AEATENBHOCTH B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIILHO COCTABJIATH TUIAH PEHICHHUS PAcu€THBIX M KAYSCTBCHHBIX 3a]1ad, TUIaH
BBITIOJTHEHHS] TMpaKTUYecKo paboThl € Y4ETOM UMEIONIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHMIA;
JaBaTh OLIEHKY HOBBIM CHUTYAI[USIM;
pacImpsATh paMKH YI€OHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
perieHue;
OILICHUBATh MIPUOOPETEHHBIN OTIBIT;
croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSIBICHUIO DSPYIUIHMH B 00JIacTU  (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIBHBIIH HHTEJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYallMsM, BHOCUTH KOPPEKTUBBI B JAESITEIHHOCTH, OLIEHWBATH
COOTBETCTBHUE PE3YIHTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON pe(IeKCHU KaK OCO3HAHUS COBEPIAEMbIX JCHCTBUN
¥ MBICJIUTEILHBIX TIPOIECCOB, MX PE3YJIbTATOB U OCHOBAHUI;
UCTIONIb30BATh IPUEMBI peICKCUU TSl OLIEHKH CUTYallid, BEIOOpA BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATD PEIICHUS TT0 UX CHIKEHUIO;
MPUHUMATH MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIHHOCTH;
MIPUHUMATH Ce0sl, TOHMMAsi CBOM HEJIOCTATKU M JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIbHOCTH;
pHU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.
B npotiecce nqocTukeHMsI TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE st
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y OOyYarOMIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEIJIEKT, MPEANoIaralonuii ChoOpMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKIIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEryJIMPOBaHUS, BKJTFOYAIOIIIET O CaMOKOHTPOITb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTh aJalTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IIPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMJICHHE K JOCTIDKEHHIO IENTU U yCIeXy,
ONTUMU3M, MHUIITUATUBHOCTb, YMCHUC ﬂeﬁCTBOBaTb HCXO0O U3 CBOUX BO3MO)KHOCTCI\/JI;

OMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAILHOE COCTOSHUE IPYTUX,
YUYUTBIBATH €TI0 IMPHU OCYHICCTBJICHUA O6H.[CHI/I$I, CHOCO6HOCTB K COUYBCTBHIO U COIICPCIKNBAHUTIO,

COLIMAIBHBIX HABBIKOB, BKIIIOYAKOIIUX CIIOCOOHOCTh BHICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOIbMU, 3200TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 Kiacce npeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIAKHbI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4yHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TE€XHOJOIHH, B IPAKTHYECKOH
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEpUUAIbHAsl CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TeJ, TOUECYHBINA DJIEKTPUUECKHUM 3aps] IpPU PELIECHUU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUsS BEUIECTBA M 3JIEKTPOJUHAMHKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIKCHUE 10 OKPY)XHOCTH, WHEpLHUs, B3amMmopecicTBue Ten, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE JXKUJIKOCTeW M TBEPIABIX Tel, M3MEHEHHEe 00bEMa Tell NMpU HarpeBaHUU
(oxJ1aXx/1€eHNHN), TEMJIOBOE paBHOBECHE, NCIIApEHUE, KOHIEHCAlUs, IIaBJIeHHEe, KpUCTAIIN3aIus,
KHUIIEHUE, BJIAJKHOCTH BO3JlyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI ra3a B H30IpoLeccax, AJIEKTpU3alus Tel,
B3aMMOJEMCTBHE 3aps/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PM3MYECKHE BEITUYMHBI: KOOpAMHATA,
IyTh, NMEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Chja, UMITYJIbC Tejla, KHHETHYECKas
SHEprusi, NMOTEHLUalbHAs SHEPIus, MeXaHudeckas padoTa, MeXaHHMYeCKas MOIIHOCTb; MpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3UYECKUN CMBICI HCIOJIB3YEMbIX BEIMYUH, HX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTrUMH BEJIMUYUHAMH,

ONMCHIBATh HU3YUEHHBbIE TEIJIOBbIE CBOMCTBA TEJl W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BENWYMHBL: JIaBJICHUE Ta3za, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XA0TUYECKOT0 JIBUKEHUS MOJIEKYJ, CpPEJHEKBaJApaThyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, pabdora rasza, Kod(pQUIMEHT MOJE3HOrO JEHCTBHS TEIJIOBOTO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYHH,
uX OOO3HAYEHMS M EIUHMIBI, HAXOTUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHUE CBOWCTBA BEILECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe IoJe,
HanpspKEHHOCTh  TI0JIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHMAJIOB; IPU ONUCAHWUM IPABHIIBHO
TPaKTOBaTh (PU3NYECKUII CMBICI HCIONb3YyEMbIX BEJIMYMH, UX OOO3HAUYEHHS U €IUHUIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;



aHaATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUYECKHE 3aKOHBI U
NPUHIMIBE: 3aKOH BceMupHoro Tsrotenus, I, II u III 3akonbsl HproTOHA, 3aKOH COXpaHEHHS
MEXaHUYECKON IHEPIUM, 3aKOH COXPAHEHHUs MMITYJIbCA, IIPUHILIMII CYIIEPIIO3ULUN CUJI, TPUHLUIIT
paBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEILECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEIHEH KHHETUYECKOW DSHEPIUM TEILUIOBOTO JABUKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIiepaTypoi, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXpaHEHUs
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4ecKoe BBIPAKEHHUE U YCIIOBUS (IpaHUIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIMIIBI ISHCTBHUS MAIIHH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3InyaTh yCIoBUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBINOJIHATh SKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBJICHUH W TPOLIECCOB C
UCMOJNBb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEPEHUH, @pu 3TOM  (GOpPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, COOMpaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BHIBOABI;

OCYILIECTBIISIT MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, IMPH STOM
BbIOMPATh ONTHUMAJBbHBIN CIIOCOO H3MEPEHUs M HCHOJIb30BaTh H3BECTHBIE METOJbl OLICHKH
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3MUECKUMHM BEIUYMHAMHM C HCHOJIb30BAHUEM
OpSIMBIX M3MEPEHMH, IPU 3TOM KOHCTPYHMPOBaTh YCTAHOBKY, (UKCHPOBATh PpE3yJIbTaThI
HOJYYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHUJE TaOJMIl U rpaduKoB, AeIaTh BBIBOJIBI
II0 pe3yJIbTaTaM UCCIEI0BAHMS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIEAOBAaHUM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIEIOBATEILCKOM ¥ IMPOEKTHOW JEATENIBHOCTH C
UCIOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPOICTB U J1aOOPaTOPHOro 000pyI0BAHHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHON (DU3UYECKOM MOJENbl0, HCIONb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4Ml BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaueHUsl (pr3nyecKoi BEIMUMHBI,

pemaTh KadyeCTBEHHBIC 3a/1ayd: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO ILIETIOYKY
paccyXIeHU ¢ ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCIOJIb30BaTh NPU PELIEHHMH Y4eOHBIX 3aJad COBPEMEHHbIE HMH(OPMAalOHHBIE
TEXHOJIOTUM JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPeJCTaBICHUs y4yeOHOU u
HAy4YHO-MIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJTM3UPOBATh MOJTy4yaeMyro HH()OpMAIHIO;

PUBOJUTH NMPUMEPHI BKJIa/a POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSACHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETHUYECKWE 3HAHMUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPH OOpaIeHUH ¢ TPUOOpaMH U TEXHUUECKUMHU YCTPOUCTBAMHU, JUIs
COXpaHEHHUs 3/10pOBbs U COOJIIOIEHNS HOPM HKOJIOTHYECKOTO TOBECHMS B OKpY Kalollel cpee;

paboTaTh B IpYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJICH, IIaHUPOBATh paboTy
TPYNNbl, palMOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IJIAHUPOBATh JEATENBHOCTH B
HECTaHJApPTHBIX CHUTYaLUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXJI0T0 M3 YYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpuBaeMon IPOOIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpPaxX poJib U MecTO (U3UKUA B (POPMUPOBAHMM COBPEMEHHOU
HAay4YHOM KapTUHBI MHPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B NMPAKTUUYECKOH
NeSITebHOCTH JII0/I€H, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHbIH
NIEKTPUYECKUIN 3apsifl, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOT'0 Si/[pa MU pelieHrnn GU3NYECKUX 3a/1ay;



pacrio3HaBaTh (U3MYECKHUE SBIECHUS (IIPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAHTOBOM (PU3MKHU: 3JEKTpUUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJECHCTBUE MArHUTOB, 3JEKTPOMAarHUTHAas
WHAYKLINS, JACWCTBHE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBWXKYLIUIICS 3apsn,
AIIEKTPOMArHUTHBIE KOJIEOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTPAaHEHUE CBETA, OTPasKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U MOJNSIpU3ALUS CBETa, JUCIEpPCUsi CBeTa,
doroannekrpudeckuii 3¢ dekt (porodddekr), CBETOBOE NaBlIeHNE, BOSHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U MICKYCCTBEHHAs PaJIMOAKTUBHOCT;

ONMCHIBATh M3YYCHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPEN) U DJIECKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUUYECKUM 3apsij, Ccujla TOKa, AIIEKTPUYECKOe
HaNpPsDKEHUE, JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, JIEKTPOIBUKYIIAs CHIIa,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Ammepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MAarHUTHOTO IOJIEH, MEepUoJ W 4YacToTa KoyieOaHu B
K0JIeOAaTeIbHOM KOHTYpE, 3apsi/l U CHjia TOKa B MPOILECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOsHHE M ONTHUYECKas Cujila JMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OO0O3HAUEHUS W CIMHHIIBI,
YKa3bIBaTh ()OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHUMHY C APYTUMHU BEJIMYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3HMUECKue
BEJIMUMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIyNnbC (OTOHA, TEPHOJ IMOJIypaclaja, SHEPTUs CBSI3W aATOMHBIX SAEp, MPH ONHCAHHUU
MPaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE TAHHYIO (DU3MUYECKYIO BEIWYHHY C JIPYTHMHU
BEJIMYMHAMU, BBIYUCIATH 3HAUCHUE (PU3NYECKON BEITMUMHBI;

aHATM3UPOBaTh (PU3MUYECKUE TMPOLECCH U SBICHUS, HCIONB3Ys (PU3MUECKUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTENOBATEIBHOTO U  MapalljIeIbHOTO  COEIUHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKLIMH, 3aKOH
NPSIMOJIMHEHHOTO PacHpOCTpaHEHUsI CBETa, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHHEe OMNHmITEHHa Ui (GoTodddeKTa, 3aKOH COXpPaHEHUS HHEPruH, 3aKOH
COXpPaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH PaguOAaKTHUBHOTO pacmaja, Mpu ATOM pPa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BbIpR)KEHUE W YCIIOBHs (TPaHUIBL,
o0jacTh) IPUMEHUMOCTH;

OTpeNieNiATh HAaNpaBieHUE BEKTOpa MHIAYKIMH MAarHUTHOTO TOJs NMPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH M OMKCHIBaTh N300pa’keHHe, CO3/IaBaeMOe IMIIOCKUM 3€pKaJioM, TOHKOH JIMH30M;

BBIMOJHATh 3KCIIEPUMEHTHI 10 HMCCIIECJOBAHUIO (PU3UYECKUX SBJICHUM M IPOILECCOB C
UCTOJb30BAaHUEM TPAMBIX U KOCBEHHBIX HW3MEpEHUil: mnpu 3ToM  (QOpMYIHpOBaTh
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOJBI;

OCYIIECTBIISITh MpSAMbIE U KOCBEHHbIE H3MEpPEeHMs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTU (PU3NYECKUX BEIMYMH C UCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nueckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
HCCJIEIOBAHUS,

coOuo/iaTh TMpaBuia 0€30MacHOro TpyJda MpU MPOBEIEHUHM HCCIEAOBAaHUM B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENICKOM M  IMPOEKTHOW JESTeNbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;



pemiath pacy€THblEe 3aJaud C SIBHO 3aJaHHOM (pu3Muyeckod MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4l BIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEelIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUHHBI,

pellaTb KayeCTBEHHBIE 3aJayd: BBICTPAMBATL JIOTUYECKH HENPOTHUBOPEUUBYIO LIEIOYKY
paccyKIeHUI ¢ OIIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKHE SBICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM W NPEACTaBICHUs Y4eOHOH U
HAYYHO-TIOMYJIIPHOH HMH(OpMAIUM, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMyto HH(POPMaLUIO;

OOBSICHATH IPUHIHIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BAaHMS B IOBCEITHEBHOMN KU3HU;

NPUBOUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BsCHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHHA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MaCHOCTH TP OOpALEHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXPaHEHHMsI 3/I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTUYECKOT0 ITOBEICHUS B OKPYXKAIOLLIEH cpelie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIaHUPOBATh paboTy
IpyOIbl, palUOHAIbHO pacHpelessiTh OOA3aHHOCTH U  IUJIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsX, aJeKBaTHO OLICHMBATh BKJIAJ KaXI0r0 M3 YYaCTHUKOB I'PYIIIbI B
peleHre paccMaTpUBaeMOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ HpOrPAMMEL Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATEIBLHBIE
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
1.1 ®du3uKa 1 METObl HAYYHOT'O TO3HAHUS 2 bubmorexa [IOK
' BT HayR https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kutiemaritka > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 flunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41b72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
] TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubmuorexa [IOK
’ da30BbIE IEPEXOBI https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 24
Paznea 4. JIEKTPOJINHAMUKA
bu6mmnoreka [JOK
4.1 DTEKTPOCTATHKA 10 ! ! https://m.edsoo.ru/7f41bf72
4.2 [TocTosHHBIN 25IeKTpUYECKUi TOK. TOKH B 12 1 1 bubmuoreka [JOK




‘ Pa3JIMIHBIX Cpeaax

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

Hroro no pazneny 22
Pe3epBHOE Bpemst 2 ‘
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM u¢posBbie
Ne i/ Y —— pa3 Beero Kontposbubie IIpakTnueckue glé p?:f oBAT e.?n)m)l e
padoThI padoThI pecypebi
Paznen 1. JIEKTPOANHAMUKA
1.1 MaruauTtHoe nosie. DJeKTpOMarHuTHast 11 1 3 bubnnorexa [HOK
WHIYKIHUS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [JOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkHe U dJEKTPOMarHUTHBIE 5 1 bubnnorexa [JOK
BOJIHBI https://m.edsoo.ru/7f41c97¢
bubnnoreka [JOK
2.3 Onruia 10 3 https://m.edsci.ru/7f4lc97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 OCHOBBI crIeIUaIBHON TEOPUHU 4 1 bubnmnoreka [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubnmuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOM ONTHKH 6 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.2 Crpoerue aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE A/1pO > https://m.edsoo.ru/7f41c¢97c
Wroro no pazueny 15

Paznes 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU




bubmuorexa [JOK

5.1 DNIEMEHTHI aCTPOHOMUU U acTpOhHU3UKH 7 https://m.edsoo.r/7f41c97c
Uroro no pazgeny 7
Pa3znen 6 OBOBIIAIOHIEE ITIOBTOPEHHUE

61 Obobuiarowee nosropenie 4 Eggi?/ﬁéeﬁi?rﬁ/ﬁmwk
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
No KoJunyecTBo 4yacoB Jara JIeKTPOHHBbIE U(PPOBHIE
wn Tema ypoka Beero Kontposbubie IIpakTnueckue wysenus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
®du3uka — HayKa O PUPOJIE.
1 Hayunbie MeT(})I;[(I)I HOEH:H;; 1 bubmorexa LOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILero MUpa
Ponb u mecTo ¢pusuku B
(hOopMUPOBAHUN COBPEMEHHOM bubnuorexa [JOK

2 9 1
Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETHHOCTH IO IeH
MexaHudeckoe JBHKEHHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
neikenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE npsiMONIMHENHOE 1 bubnnoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IIPSIMOIIMHEWHOE 1 bubnuoreka [IOK
NBIKEHHE https://m.edsoo.ru/ff0c372¢e

6 CBoOogHoe majienue. Y CKopeHue 1 bubnuotexa [JOK
CBOOOJTHOTO TIAJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneitn BUKCHHUE.

7 ZII;H}K()GHHeeMa::praHBIfOﬁ i‘O‘-IKI/I o 1 bubmorexa HOK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[IpuHITUTT OTHOCHUTENBHOCTH
8 Ferl)nnnlizﬂ. I?IHe;;Ha;LHL(I): CHUCTEMBI 1 bubmorexa LHOK
N https://m.edsoo.ru/ffOc3be8
orcyeta. llepBblii 3akoH HeroToHA
Macca tena. Cuna. HpI/IHIIIiIH Bubmorexa [IOK
9 cymnepno3unuu cuii. Bropoit 3akox 1

Hprorona jyist MaTepuaibHONM TOUKU

https://m.edsoo.ru/ff0c3bel




Tperuii 3akoH HeroToHa 11t

bubmuoreka [JOK

10 MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKkoH BceMUpHOro TsaroreHus. Cuna

11 TSKECTH. HCII))BaH KOCMMYECKas bubmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdumnment

13 TpeHus. Cuiia COnpoTUBIIEHUS ITPU bubnunoreka [JOK
JIBMDKCHUH TeJIa B )KUIKOCTH WJTH https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHoe U BpaliaTeiabHOe

14 JIBUKCHHE a0COTIOTHO TBEPIOTO bu6mmoreka [IOK
Tesna. MomeHT cuibl. [1nedo cubl. https://m.edsoo.ru/ffOc41a6
VYcnoBusi paBHOBECHsT TBEPAOTO Tea
HMitynsc MaTepUalbHON TOUYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYCK. bubnuotexa [JOK
Hmnynbsc cuiibl. 3aKOH COXPaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE NBUKEHUE
PabGoTa 1 MOIIIHOCTB CHJIBI.

16 Kunerndeckas sHeprus bubnuoreka [IOK
MarepuabHON ToukH. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUHU KUHETUYECKOI YHeprun
[ToTenuunanpHas sHeprus.

[ToreHumanbHas SHEPrust 0
17 z[eq)opfmpOBaHHoﬁ III)pym/}IIIl:II:Iyr bubmmorexa [IOK
https://m.edsoo.ru/ff0c461a
[ToreHmanpHas 3HEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMITH
[ToTenuumanbHble U
HEeMOTeHIMaIbHbIe CUITbl. CBA3b Bubnmorexa [IOK
18 paboThl HEMOTEHITUAIBHBIX CHIT C

U3MEHEHNEM MEXAHWYECKOM SHepruu
CUCTEMBI TeJl. 3aKOH COXPaHEHHUSI

https://m.edsoo.ru/ffOc478c




19

20

21

MEXaHUYECKOU YHEPTUH

JlaboparopHas pabota
«HccnenoBanue cBsi3u paOOTHI CHITBI
C I3MCHEHHEM MEXaHHUYECKOM
SHEPTHH TeJla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KI'YTa»

KonTtponpHast pabota o teme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXPAHCHHS B MEXaHHKE)

OCHOBHBIE TOJIOKEHUS
MOJICKYJISIPHO-KMHETHYECKOM
TeOpuHu. bpOoyHOBCKOE JIBI)KCHUE.

Tnppysns

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

25

Xapaxkrep IBUKCHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust Ta3oB,
JKAJIKOCTEN U TBEPJIBIX TEI

Macca monexyi. KonnuectBo
BemlecTBa. [locrossHHas ABoraapo
TermoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[ITxana remnepatyp Llenscus
WNneanwsusiii raz3 B MKT. OcnoBHoe
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

27

AOcomoTHas TemrepaTypa Kak Mepa
CpeHel KHHETHYECKOM SHEPTUur
JBUKEHUSI MOJIEKYI. Y paBHEHHUE
MenpeneeBa-Knanelipona

3akoH /lanbToHa. ["a30BbIE 3aKOHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e

28

JlaGopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSIHHS




pa3peKEHHOTO ra3a»
U3omporeccsl B HeaIbHOM Ta3e U

bubmuorexa [JOK

29 ux rpaduyueckoe mpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpeHHss1 sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crioco0OnI €€ n3menenus. KoanyectBo bu6mmoreka [IOK
TEIUIOTHI U paboTta. BuyTpeHHsst https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HJI€aJTbHOTO
rasa

31 Buael renionepenaun Brommozexa OK

https://m.edsoo.ru/ff0c5¢36
VrienbHas TEIIOEMKOCTh BEIICCTBA.

32 KosnuecTBo TemioTsl npu bubnnorexa [HOK
Terionepenaye. AnuadaTHbIN https://m.edsoo.ru/ff0c5c36
po1iecc

33 I1epBblil 3aKOH TEPMOJIMHAMUKHU U bubnuoreka [IOK
€ro NpHUMEHEHHUE K U30Ipolieccam https://m.edsoo.ru/ffOcSefc
H THUMOCTb II B B

| Rt o B 10K

) https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKH

35 ITpunnun nevicreus u KII1/] bu6mmoreka [IOK
TETIJIOBOM MallAHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapnao u ero KIT/

37 DKoJ0oru4ecKue MpooIeMbl
TEIJIOOHEPTEeTUKU

38 Sﬁ%i??;f;lfazp (1())IfI<SI/IKa OCHOBBI bubmmorexa [TOK

’ https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMUKI
39 5&1?1%2(@?&?3122%&21;2 T(e)l\gEOBH bubmorexa HOK
) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooGpa3oBanre U KOHICHCAITHSA. bubmuorexa [JOK




Hcnapenue u kunenue
AOCOIIIOTHAS. 1 OTHOCHUTEIbHAS

https://m.edsoo.ru/ff0c63b6

bubmuoreka [JOK

41 iggmHOCTB Bo3Atyxa. HackuuenHsIi https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammueckue u
o | e Ao Bumorera LOK
P - AR https://m.edsoo.ru/ff0c65f0
Kkpuctayibl. CoBpeMeHHbIE
MaTepHuabl
P A —— BuGmiorera L1OK
A ' https://m.eds00.ru/ff0c6708
CyO6numarus
bu6mmoreka [IOK
44 YpaBHeHHE TEIJI0BOrO OanaHca https://m.edsoo.ru/ff0c6820
| oo e e Buorera LOK
P a p https://m.edsoo.ru/ffOc6bcc
3apsioB
i | Hommommen mep Bumorera LK
yIpOBOZL ) https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS dIEKTPUUECKOTO 3apsiia
g | e e dwon BuGaorra 1O
yJIoma. 101e leKTpiHee https://m.edsoo.ru/ffOc6ced
3apsia
Harmpsx€HHOCTB AIIEKTPUYECKOTO
48 nosi. [IpuHnun cyneprno3unyuun bubnuoreka [IOK
3NIeKTpUYecKuX nose. JInuum https://m.edsoo.ru/ff0c6df2
HaIpPsKEHHOCTH
o | Do ko Bumorera LOK
L AL https://m.edsoo.ru/ff0c6f00
MOTEHIIMAJIOB
50 IIpOoBOTHUKY M AMDIIEKTPUKU B bubnnorexa [JOK

SJICKTPOCTATUYCCKOM IT0JIC.

https://m.edsoo.ru/ff0c7018




51

I[I/IE)JICKTpI/I‘-IeCKaSI IIPpOHUITACMOCTb

Onexrpoémkoctb. KonaeHncarop

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

52

ONeKTPOEMKOCTh IIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsKEHHOI0 KOHJIeHcaTopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

JlaGoparopnas pabota "M3mepenue
AIIEKTPOEMKOCTH KOHIeHCaTopa"

[IpuHuMI nelcTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIIMPOBAJILHOTO
arapara, CTpyMHOro pUHTEpa.
DneKTpocTaTUYECKas 3alluTa.
3azeMIIeHHE SIIEKTPOIPHUOOPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymiectBoBaHusA. [I0CTOSAHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akon Oma jist
y4acTKa 1enu

56

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COeTMHEHHE
npoBoAHKKOB. JlabopaTopHas
pabora «3yueHue cMenanHoro
COETMHEHUS PE3UCTOPOB)»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

PaGora u momrHOCTH
AJIEKTPUIECKOTO TOKA. 3aKOH
Jxoyis-Jlenna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa AJ1s TOJTHOM (3aMKHYTOM )
aneKkTpudeckon nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«3mepenne DJ1C ucTouHnka Toka U
€ro BHYTPEHHETO CONIPOTUBIICHUSI»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

59

PesepsHbiit ypok. KonTponbHast
pabora 1o Teme

bubmuoreka [JOK
https://m.edsoo.ru/ffOc8c56




60

"DnexTpoauHamuka /
Bcepoccuiickast mpoBepoyHas
pabora

Ob6o06maromuit ypox
«ONeKTpoIUHAMUKAY /
Bcepocculickas npoBepoyHas
pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc88be

61

62

DNEeKTPOHHAs! IPOBOUMOCTD
TBEPIBIX METAJIOB. 3aBUCUMOCTD
COIMPOTUBIICHUS METAIIJIOB OT
teMriiepaTypbl. CBEpXIIPOBOIUMOCTh

DNEeKTPUYECKHUI TOK B BAKyyMe.
CBoiicTBa 3JEKTPOHHBIX ITYYKOB

63

64

65

[TonmynpoBOAHUKY, UX COOCTBEHHAS
Y TIPUMECHas MPOBOIUMOCTb.
CaoiicTBa p—n-niepexoja.
[TonynpoBoiHUKOBBIE TPUOOPHI
DNEeKTpUYECKHUI TOK B pacTBOpax U
pacriaBax 3JIeKTPOJIUTOB.
DIIEKTPONUTHYECKAsT JUCCOLHAITHS.
DIIEeKTPOIHN3

DNEeKTpUYECKUi TOK B Ta3ax.
CaMOCTOSTEIbHBIN 1
HECAMOCTOSATENBHBIN pa3psl.
Moanus. [1na3zma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae

66

67

DneKTpudecKkue mprudopsl U
YCTPOMCTBA U UX IPAKTUYECKOE
npuMmenenue. [IpaBuna TeXHUKH
0€e30IacHOCTH

KonTponbhas pabota no teme
«Qnekrpocraruka. [loctosHHbIN
3NEeKTpUYeCcKuil ToK. Toku B
Pa3JIMYHBIX cpeaax»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c86fc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a




PesepBHeIit ypok. O000maromii

68
ypok 1o TeMam 10 kiacca

bubmuoreka [JOK
https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Tema ypoka KonT 1 Aata 00
/o Beero POJIbHbIE PaKTH4YecKHe u3yuenus Pa30BaTEJIbHbIC
padoThbI padoTbI pecypcbl
[TocTostHHBIE MATHUTHI U X

1 B3auMoOJieicTBHE. MarHUTHOE II0JIE. 1 bu6mmoreka [IOK
BexTop MarHuTHOM MHIYKIUH. https://m.edsoo.ru/ff0c9778
JIMHNY MarHUTHON MHAYKLIUU
MaruauTtHoe 1noJje NpoBOJHUKA C

’ ToKoM. OnbIT Dpcreaa. 1 bubnnorexa [HOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

TOpHAas Ta «1 HU
3 ﬁ:SSIE:H?)I;o ?Ioﬁ?ﬁz)aTaymK?/Iy:e ) 1 1 bubmorexa LHOK
https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MarHUTHOTO TOJIS HA
POBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«Hccnenosanue qeHCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TIOJIS Ha

5 JBIKYIIYIOCS 3apSKEHHYIO 1 bubnmoreka [JOK
yactuny. Cuna Jlopenma. PaGora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
DIIeKTPOMarHuTHasE MHYKIUS.

IToTOoK BEKTOpa MarHUTHOU

6 uHaykuuu. J/1C naaykunu. 3akoH 1
AJIEKTPOMArHUTHOW WHYKITAN
®Dapanes

7 JlaboparopHas pabota 1 1 bubnmoreka [JOK

((I/ICCJ'IGI[OBaHI/IC SABJICHUS

https://m.edsoo.ru/ffOcal50




3HeKTpOMaFHHTHOﬁ UHAYKIUH

NuaykTuBHOCTSH. SBIEHUE
camounaykuuu. IJC
CaMOMHIYKIIUU. DHEPrus
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DJIIEKTPOMArHuTHOE IOJIe

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIEKTPOMATHHUTHI,
JJIEKTPOABUIaTENb, YCKOPUTEIIN
AJIEMEHTAPHBIX YACTHII,
MHAYKIIMOHHAs 1eYb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

O6o6maromuit ypok «Marauroe
nosie. DJIeKTpOMarHuTHas

UHIYKIHSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KoHTposbHas pabora 1o Teme
«Mar"guTHoe 1oJIe.
DJIEKTPOMarHUTHasE UHIYKITUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

13

14

CB00OOIHBIE MEXaHUUECKHE
konebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHX KOoIeOaHuH.
IIpeBpaiienue s3uepruu

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHuil rpy3a
HAa HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

KonebarenbHbIil KOHTYD.
CBOOOTHBIE PEKTPOMATHUTHBIE
Koae0aHus B HacaILHOM
KoJ1e0aTeIbHOM KOHTYpE. AHATOTHS
MEXTY MEXaHUICCKUMH H

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0cb820




15

16

17

18

19

20

21

22

SJICKTPOMAariuTHBIMHA KOJIEOAHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEeHHsSI SHEPTUU B HICATHHOM
K0JIe0aTeITbHOM KOHTYpE

[Ipencrasienue o 3aTyxarmux
KoJieOaHusX. BeIHYKICHHBIC
MEXaHUYECKHE KOJIcOaHus.
Pe3onanc. Beinyx/1eHHBIE
AJIEKTPOMArHUTHBIC KOJICOaHUs

IIepeMeHHBIH TOK.

CunycouganbHbId IEPEMEHHBIN TOK.

MOomHOCTh IEPEMEHHOIO TOKA.
AMIUIUTYIHOE U IEHCTBYIOLIEE
3HAYCHHUE CUJIbI TOKA M HAMIPSKEHUS

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA [IEPEMEHHOIO
TOKa, JINHUH 3JIEKTpoIepeaay

OKOJIOTUYECKUE PUCKU TTPU
IPOM3BOJICTBE IEKTPOIHEPTUH.
KynbeTypa ncnonbs3oBanus
AIIEKTPOIHEPTUH B ITOBCETHEBHON
KHU3HH

Mexaandaeckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon.
CKOpOoCTh pacpoCTpaHEHUs U
JuTMHa BoJIHBL. [lonepeunsie u
MMPOAOJBbHBIC BOJIHBL

3Byk. CKOpOCTb 3ByKa. ' poMKOCTh
3ByKa. Bricota ToHa. TemOp 3ByKka

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbb86

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc324

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcca54

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




3HeKTpOMaI‘HI/ITHbIe BOJIHBI, UX

bubmuoreka [JOK

23 cBoficTBa i ckopocts. lkana https://m.edsoo.ru/ffOccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[TpuHIMTIBL PaAHOCBS3U U
24 teneBuaeHus. Pa3BuTue cpeacTs
cBs3u. Paguosnokanys
75 KonTtponsnas padora «Konebanus u bubmumorexa [IOK
BOJIHBI) https://m.edsoo.ru/ff0cc6f8
[TpsiMonMHEHOE pacpoCcTpaHeHKe
2% CBETa B OJHOPOJIHOMU Cpejie. bubnuorexa [JOK
ToueuHblil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBera. 3aKOHBI
27 OT[f)a)KeHI/Iﬂ ceeta. [Toctpoenue bubmorexa [IOK
. https://m.edsoo.ru/ffOcd4e0
n300paKeHU B TUIOCKOM 3€pKaJie
[Tpenomnenue csera. IlonHoe
73 BHYTpPEHHEE OTpa’KEeHUE. bubnnoreka [JOK
IIpenenbHBIN yroi MOJIHOTO https://m.edsoo.ru/ff0cd 716
BHYTPEHHET0 OTPaKEHHUS
JlabopaTtopHas pabota «3mepeHue bubnuoteka [JOK
29
[I0Ka3aTelIsl IPEJIOMIICHHs] CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [Moctpoenue nzobpaxeHuii
30 B JIUH3E. d)opiyna TOHKOﬁpJIHH3BI. bubmmorexa [TOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
JlaGoparopHas paboTa
31 «Hccnenosanue cBONUCTB
U300paKeHH B JIMH3AX»
Hucnepcus cera. CoxxHbIA COCTaB
3 6enoro csera. L{Bet. JlabopaTopHas
pabota «HabmroeHue nucnepcuu
CBETa»
33 WNurepdepentus creta. Judpaxius bubmmoreka [JOK




cBeta. [ludpakinuonnas pemeéTka
[TomepeyHOCTh CBETOBBIX BOJIH.

https://m.edsoo.ru/ffOced22
bubmuoreka [JOK

34 [Tomstpusanus cBera https://m.edsoo.ru/ff0cf02e
Onrtuueckne mpuOOpbl U YCTPOUCTBA
35 U yCJIOBHS UX 0€30I1acHOTO
PUMEHEHUS
['paHuIbl MPUMEHUMOCTH
36 KJIACCUYECKOM MEXaHUKHU. bubnuorexa [JOK
[TocTynarsl cnenuanbHON TEOpUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIHOCTH
37 oogggsggﬁgigiz 3aMeenue Bubmorexa IIOK
’ https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKPAIICHHUE JITTUHBI
DHeprus U UMIYIbC
38 pensTUBUCTCKOM yacTuiibl. CBA3b bubnnorexa [JOK
MacChl C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KontpomnbHas T MITUKA.
39 O(C)Hoggi1 cnzulf;fbom?;?eopﬂﬂa bubmorexa LJOK
https://m.edsoo.ru/ffOcf610
OTHOCHUTEIbHOCTH
40 ®oronsl. opmymna [1nanka. bubnnoreka [JOK
OHeprusi 1 UMITYJIbC GOTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U UCCIIEIOBAHUE EuGmmorexa LIOK
4 $orodpeira. Omeirst A. T https://m.edS(I)_f).ru/ffOCffc4
CroneroBa
o | Smbemolisen S B 10K
) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdpexra
Bienue ceera. OneiTel I1. H.
43 §262;eBae (;(IiMiI‘{OeCKOC JIeHCTBUE bubmorexa [IOK
' https://m.edsoo.ru/ff0d04a6
CBeETa
44 TexHuueckre yCcTpoucTBa u




MPAKTUYECKOE TPUMEHEHUE:
dboTodneMEHT, HOTOIATUHK,
CoJTHEYHas OaTapesi, CBETOUO]T

Perenne 3aga4 1mo reMe «I1eMEHTHI

bubmuoreka [JOK

45 KBAHTOBOU OTIITHKH https://m.edsoo.ru/ff0d0302

| e e Toom O BiGorea 10K

https://m.edsoo.ru/ff0d091a
yactull. [InanerapHas mozens aToma
bubmuorexa [JOK

47 Hocrynatsi bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u mornomenrne GOTOHOB

48 IIPU [IEPEX0/Ie aTOMa C OJTHOTO bubnnoreka [JOK
YPOBHSI SHEPruu Ha Apyrou. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoustHOBBIE cBOMCTBA yacTHIl. BonHbI

49 ne bpoitns. KopnyckynsipHo- bubnmnoreka [JOK
BOJIHOBOM Ayanu3M. CHOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYJICHHOE M3TyYCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 Omneiter Pesepdopaa mo bubnuoteka [JOK
ONIPEIEIEHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2
PAIMOAKTUBHOTO U3TyICHHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3nydeHus. Biusnaue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI
OTKpBITHE TPOTOHA M HEUTPOHA.

57 N3otomel. Anbda-pacmna. bubnuotexa [JOK
DNEKTPOHHBIN U MO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oeta-pacrnian. ['amma-u3nydeHue
OHeprus CBA3U HYKJIOHOB B Anpe. Bubnuotexa LIOK

53 SAnepHble peakuuu. SnepHslii

peakrop. IIpobiieMbl, MepCreKTUBEL,

https://m.edsoo.ru/ff0d1356




HKOJIOTHYECKHUE ACIIEKTHI SIEPHON
SHEPreTUKU

54

DJyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeTOo Il HAOIOICHUS U
PErUCTpaluy 3JIEMEHTAPHBIX
yactull. Kpyrislii croin
«DyHaaMeHTalIbHbIE
B3auMozencTBus. EquHCcTBO
(buznyecKoil KapTHHBI MUPaY»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

56

Otanbl pa3BUTHS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YeHHE aCTpOHOMUH. Bup
3BE€3nHOrO HebOa. Co3Be3nusi, ipKue
3BE3/1bl, IUTAHETHI, UX BUJIUMOE
nexkenne. ConHeyHas cucreMa

Connue. ConHedHas aKTUBHOCTb.
HcTtounuk 3neprun ConHua u 3B€371

57

3BE371bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI ITIaBHOU
nocJe0BaTelbHOCTH. BHyTpeHHee
cTpoeHnue 3B€31. COBpEMEHHBIE
MPEJCTaBICHUS O POUCXOKICHUU U
sBosonny ConHIa u 3BE311

58

Muineunsiii [Tyt — Hama
I"amakTuka. [lonoxenue u
neuxenne ConHna B [anakTuke.
I'amakTuku. YEpHbIE OBIPHI B SApPAX
raJIaKTUK

59

60

Bceenennas. PasOeranue rajakThk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznyueHue.
MeraragakTuka

Hepemiennsie npodaembl




61

ACTPOHOMHH

KonTponpHas padora «DJ1eMeHTHI
ACTPOHOMHH U aCTPODUIUKI»

62

O6o6matromuii ypok. Pons dhuzukn
¥ aCTPOHOMHUH B IKOHOMHUYECKOU,
TEXHOJIOTHYSCKOM, COITMAIbHON B
ITHYECKOH cepax NesTeTbHOCTH
YyeJioBeKa

63

64

O6o6maromuii ypok. Pois u Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOU HAyYHOU KapTHHE
MUpa

Ob6o06maromuii ypok. Poib
buznyeckoif Teopuu B
(GhOpMUPOBAHUN TIPEIICTABICHUIN O
buznueckoil kKapTuHe MUpa

65

66

O6o06matomuii ypok. Mecto
busznYeCcKOi KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyUYHBIX
MPEJCTABICHUIN O IPUPOJE
PesepBHBI ypok. MarHuTHOE 110JIE.
DNIEKTpOMarHuTHasi UHIYKIUS

67

PesepBublil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUU
OTHOCHUTEIbHOCTH

68

Pesepusiit ypok. KBantoBas ¢usnka.
DJIEMEHTHI aCTPOHOMUU U
acTpou3uKu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d 1784
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBaHusi

JleMoHCTpHUpOBaTh Ha MpUMEpPax poJdb W MecTo (U3UKH B
(hbopMUPOBAaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH
JTronen

10.2

VY4uThIBaTh I'PaHULIbI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOJEIEH:
MaTepualbHas TOYKa, MHEpLUalbHAas CHCTEMa OTCYETa, aOCOJIIOTHO
TBEPOE TEJO, UICATbHBIN I'a3; MOAEIN CTPOCHUS I'a30B, )KUIKOCTEN 1
TBEPABIX TEJ, TOYEYHBIM JIJIEKTPUYECKUM 3aps] — IpU PEUICHUH
¢bu3nyeckux 3aaaq

10.3

10.4

10.5

Pacno3HnaBath ¢uzndeckue sABJICHHS (IIPOIECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KHHETHYECKON TEOpHH
CTPOCHHSI BEIIECTBA W  JJIEKTPOJUHAMHKHU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBHKEHHE, CBOOOIHOE TaIeHue
TEJ, JBUKCHHE [0 OKPYXHOCTH, WHEpPIHs, B3aUMOJICHCTBUE TEII;
muddys3usi, OpOYHOBCKOE JBIIKEHHE, CTPOCHHE JKUIKOCTEH W
TBEPABIX  TEN, UW3MEHeHHWe oOoO0BEMa Tel TpU  HAarpeBaHUU
(oxJakeHnu), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHICHCAIUs,
IUIaBJICHUE, KPUCTAJUIM3alUs, KHIIGHWE, BJIAXKHOCTh BO3/yXa,
MOBBILICHHUE JIaBJICHUS Ta3a MPH €r0 HarpEeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXJy IlapaMeTpaMu COCTOSIHUS Ta3a B H30MpOIeccax;
AIIEKTPU3ALHUS TEJN, B3AUMOACHCTBHE 3apsI0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, HCMONb3ys (U3NYecKHe
BEJIMYUHBI: KOOpJMHATA, MYyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHUJa, HWMIOYJIbC Tela, KUHETHYecKas OSHeprus,
MOTEHLIMAJbHAs JHEpPrus, MeXaHudeckass paboTa, MeXaHH4ecKas
MOIITHOCTh; TIPY ONMMCAHUK MPABUIIBHO TPAKTOBATh (U3NUECKUNA CMBICIT
HCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYEHHS M EIUHMIIBI, HAXOIUTh
(opMyIIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C JIPYTMMHU
BEJTMYMHAMU

OnuceiBaTh H3Y4YEHHBIE TEIUIOBbIE CBOMCTBA TE€l M TEIJIOBbIE
SBJIGHUS, UCHOJb3ys (U3NUYECKUE BEIMYMHBL: JIaBleHHE Ta3a,
TEMIIEpaTypa, CpeaHsAs KUHETHYecKas DJHEprus XaoTHYECKOIo
IBWKCHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHas CKOPOCTb MOJEKYII,
KOJIMYECTBO  TEIJIOTHI, BHYTpPEHHSs OJHeprus, pabora rasa,
KO3((UIIMEHT TOJEe3HOr0 JEHCTBHS TEMJIOBOIO JBUTATENs; IpU
ONMCaHNUH MIPaBUIILHO TPaKTOBAaTh buznueckuit CMBICH
UCIOJIb3YEMBIX BEIMYMH, MX OOO3HAUYEHHS M €JUHHIIBI, HAXOJUTh
(b opMyIIbl, CBSI3bIBAIONINE TAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU
BEJIMYMHAM

10.6

OnucelBaTh M3y4yEHHBIE DJIEKTPUUECKHE CBOWCTBA BEIIECTBA U
JNEKTpUYECKUE  SIBIEHUs  (TpOLeCChl), HCMONb3ys  (hU3NUecKue
BEJIMYMHBI:  DJIEKTPUYECKUH  3apsil,  DJIEKTPUYECKOE  TOJIE,




HAaIpsHKEHHOCTh  TOJIA, IOTEHLMANI, PAa3HOCTh IIOTEHLHAIOB; IIPH
OIMCaHUU NPABUIBHO TPAKTOBATh (PM3UUECKUI CMBICT MCIOIB3YEMbIX
BEIMYMH, HX OOO3HAYEHUs U EIUHUIBI; YKa3blBaThb (HOPMYIIBI,
CBS3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIUYMHY C  JIPYTHMHU
BEJIMYUHAMHU

10.7

aHAJIM3UPOBaTh (U3UYECKUE TMPOLECChl M  SIBICHUS, HCIOJb3Ys
¢u3nyecKkne 3aKOHbI U MIPUHLUIIBL: 3aKOH BCEMUPHOTO TsAroTenus, I, 11
u III 3akonsl HprOTOHA, 3aKOH COXpPAaHEHHS MEXAHUYECKOW IHEPTHH,
3aKOH COXpaHEHUsI UMITYJIbCA, MPUHLUI CYNEPIIO3UIIUN CUJT, IPUHIUIT
paBHOIIpaBUs HHEPUUAIBHBIX CHUCTEM  OTCUETA; MOJEKYJSIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIECTBA, ra30BbIE 3aKOHbI, CBA3b
CpeHe KUHETUYECKOM SHEPruu TEIUIOBOIO JBUKEHUS MOJEKYN C
aOCOFOTHON TeMIepaTypoid, TIEPBBI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsaa, 3akoH KyioHa; npu 3ToM
pa3nuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYCCKOEe
BBIPQKEHHUE U YCIIOBUS (TPaHUIIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MNPUHLUIBI JEHCTBUS MAaIIUH, HPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuuyaTh yCJIOBHS HMX 0€30IacHOro
UCIOJIb30BAHUS B MIOBCEIHEBHOM KHU3HU

10.9

BBINONTHATE SKCIEPUMEHTHI 110 UCCIICTOBAHUIO (PU3UUCCKUX SIBICHUHN U
MIPOLIECCOB C MCIIOJIb30BAHMEM IPSIMBIX U KOCBEHHBIX U3MEPCHHIA; TIPU
3ToM (QOopMYIHpOBaTh MpodiieMy (3a7ady) W THUIOTE3Y Y4eOHOro
OKCHEpUMEHTa,  COOMpaTh  YCTaHOBKY M3  TPEAIIOKEHHOTO
000pyI0BaHUsl, POBOJUTH OMBIT U (OPMYIUPOBATH BBIBOIBI

10.10

10.11

10.12

OCYHICCTBJUITI) NpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~I€CKI/IX
BCIIMYHH, IIpU 3TOM BBI6I/IpaTB OIITUMAJIbHEIN CITOCO0 HU3MCPCHUA U
HCIIOJIB30BaTh N3BCCTHBHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/I3M€p€HI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAYy (PU3NYECKUMHU BEIMYMHAMH C
HCIOJIb30BAHUEM MPSMBIX HM3MEPEHMI; IIPU 3TOM KOHCTPYHUPOBAaTh
YCTaHOBKY, (HUKCHPOBATh pE3yJbTaTbl IMOJIYYEHHOW 3aBUCHMOCTH
(bu3nYecKUX BEIMYUH B BUAE TaOJUI U TPa(UKOB, J1eaTh BHIBOJIBI IO
pe3yabTaTaM MCCIIEJOBAHUS

CobOmroaTe  mpaBwiia  0e30mMacHOro  Tpyda IpU  MPOBEACHUU
UCCIEIOBAaHUM B  paMKax Yy4eOHOTO DJKCIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATENILCKOW M MPOEKTHOM NEATEIBHOCTH C MCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

10.14

10.15

Pemarp pacuérHbie 3aaul ¢ SBHO 3aJaHHON (DU3MUYECKON MOJEINbIO,
WCTIONB3Ysl (PU3MYECKHE 3aKOHbI W TPHUHIMIBI, Ha OCHOBE aHaIM3a
yCIOBUSL  3a/Jadydl  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIIACIATH
¢u3nueckre BeNUYUHBI U (HOPMYJIbI, HEOOXOIUMBIE JUIsl €€ pEIIeHuUs,
MPOBOJIUTH PAcU€Thl U OLIEHUBATh PEATBHOCTH MOJIYYEHHOTO 3HAYEHUS
(hU3UIECKON BETMYUHBI

Pemrate  kauecTBeHHBIE — 3a1ayu: BBICTPauBaTh  JIOTUYECKHU
HENPOTUBOPEUYUBYIO LIEMOYKY PACCYKIECHUN C ONOPOM Ha U3Yy4EHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SABIICHUS

Hcnonp3oBaTh MOpH  pelICHMH YYEOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMU JUIsl TOUCKa, CTPYKTYpUPOBaHMS,
UHTEpOpETallMd M MpeACTaBIeHUs y4yeOHOM W HayYHO-IOMYJISIPHOMN
nH(OpMAaLIMY, MOJIYYEHHON U3 pa3IUYHbIX MCTOYHHUKOB; KPUTHUYECKU




aHAJIM3UPOBATH MOTY4aeMyI0 HH(GOPMaLIHIO

10.16

[TpuBOaUTE TpUMEPH! BKJIAAa POCCHHCKUX M 3apYOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU M TEXHOJIOTHH

10.17

10.18

Hcnonp30BaTh TEOpETHYECKUE 3HAHUSA 1O (H3MKE B MMOBCEIHEBHOMN
KU3HU JUTsl o0ecriedeHus 0€30aCHOCTH NP OOpaIeHuu ¢ prudopaMu
M TEXHUYCCKHMMHU YCTPOHCTBAMH, JUIS COXPAHEHHs 370POBbSI M
COOJIIO/ICHHSI HOPM DKOJIOTUYECKOT0 TIOBEICHHS B OKPY’KalOIIei cpere

PaGoTtate B rpymme ¢ BHIOJIHEHUEM PA3IUYHBIX COIUAIBHBIX POJIEH,
[JIaHUPOBaTh  paboOTy  TpPYHIbl,  PAlMOHAIBHO  pacHpeneisiTh
00S3aHHOCTM ¥ IIJJAHUPOBAaTh JESATENbHOCTb B HECTAHIAPTHBIX
CUTYyallUsIX, aJleKBaTHO OIICHHBATh BKJIAJ KaXJOr0 M3 YYaCTHHKOB
I'PYIIIBI B pELIEHUE pacCMaTpUBaEMOM MpoOIeMbl

11 KUIIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBanusi

11.1

JleMoHCTpHpOBaTh Ha TpUMEpax poilb W MecTo (Hu3uKH B
(hopMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH
JIFOJICH, 1IETIOCTHOCTh U €AMHCTBO (PU3HYECKOM KapTHHBI MUpa

11.2

Y4YuTHIBaThH T'paHUILIbI IPUMCEHCHUA N3YUCHHBIX (1)I/ISI/I‘IGCKI/IX MO,Z[CJIGI;'IZ
TOYCUHBIN BJIGKTpH‘IeCKI/IfI 3apsan, aacpHasa MOACIb aToOMa, HYKJIIOHHAA
MOJCJIb aTOMHOTI'O sAJipa IIpu pCIICHUU (1)I/ISI/I‘ICCKI/IX 3aJa4

11.3

114

Pacnio3HaBath ¢u3uueckue siBIeHUS (IIPOLECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOAMHAMUKM W  KBaHTOBOM  (pu3mkm:
JIEKTPUUECKasi MPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aUMOJICHICTBHE  MarHUTOB,
JIEKTPOMArHuTHas HWHAYKIUS, JeMcTBUE MArHUTHOTO TIOJIi Ha
MPOBOJHUK C TOKOM W JBIXKYIIMWCS 3apsl, DJIEKTPOMarHUTHBIE
KoneOaHus W BOJHBI, MPSIMOJMHEHHOE pacHpoCTpaHEHHE CBeTa,
OTpaXeHHe,  IMpejlomiieHue, HuHTepdepeHuus, audpakuus U
MOJISIpU3aLUsl CBETa, AMCIEpCUsi CBETa, (HOTORIEKTPUUYECKHH >PPeKT
(boTtoapdexrt), cBeToBOE MaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HCKYCCTBEHHas
pPalnOaKTHBHOCTD

OnuceiBaTh  W3y4YEHHbIE CBOMCTBA  BelleCcTBA  (DIEKTPUYECKHE,
MarHuTHBIE, ONTUYECKHE, DJIEKTPUUECKYIO MPOBOJAUMOCTD Pa3IHUHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sABJIEHUS (TPOIECCHI), HCIOJb3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHBIIECHUE,
pasHocTh moteHuuanoB, D/IC, paboTa Toka, MHIYKIHUS MarHUTHOTO
mosig, cuna Awmmnepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTyILKH,
SHEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, MepuoJl M YacToTa
KoJieOaHu# B KoJieOaTeIbHOM KOHTYpE, 3apsij U ChUja TOKa B MPoIlecce
TrapMOHUYECKHUX  DJJEKTPOMAarHUTHBIX  KoJjeOaHUil, dokycHoe
paccTosiHHEe M ONTHYECKAas CWja JIMH3BI, NPU ONMCAHWH TPaBUIBHO




TPaKTOBaTh (PU3WYECKHI CMBICT HCIOJB3YEMBIX BEJIMYUH, UX
0003HaYeHHsT W EIUHMIbI, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE
JaHHYI0 (PU3MYECKYIO BETUYHUHY C IPYTUMH BeTMYMHAMHU

11.5

11.6

OnuceiBaTh M3y4eHHBIC KBAHTOBBIC SIBJICHHS U TPOIIECCHI, UCIOIB3YS
(bU3UYecCKrue BEIWYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTUHA
BOJIHBI M 4YacTOTa CBETa, JHEPIHS W HUMIYJIbC (POTOHA, TEpUOn
moyfypacmiajaa, DJHEPrus CBS3M aTOMHBIX sJIep; MPU  OINUCAHUU
MPaBWJIBHO TPAKTOBATh (PU3UYECKUI CMBICI UCIIOJIb3YEMbIX BEIUYHH,
X 00O3HAYCHHS WM EAMHUIILI, YKa3bIBaTh (DOPMYIIBI, CBSI3bIBAIOIINE
TaHHYI0 (U3WYECKYIO0 BEJIHMYUHY C IPYTHUMHU BEIMYUHAMHU, BBIYUCIISATH
3Ha4YCHHUE (PU3NUYECKON BETUIMHBI

AHanu3upoBaTh (QU3NYECKHE TMPOLECChl U SBICHUS, HUCIONB3YS
¢usnveckne 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCTIeIOBATEIbHOTO W TAapajuIeIbHOTO COEJUHEHHUS TPOBOJHUKOB,
3akoH Jlxoyns — JIeHIa, 3aKOH 3JIEKTPOMArHUTHON WHIYKIIMU, 3aKOH
MPSMOJIMHEHHOTO PacCIpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAXKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHHUS  CBETa, ypaBHEHHE ODWHINTCWHA IS
dotorddekra, 3aKOH COXpaHCHHS DHEPTUU, 3aKOH COXPaHEHUS
UMITyJIbCA, 3aKOH COXPAaHEHUS OJCKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHEHHUsT  MaccoBOIO  YHCNIA, IMOCTynatel  bopa, 3aKkoH
paJIMOAaKTUBHOTO pachaja;, MpH O3TOM pa3inyarh CIOBECHYIO
(hOpMYITMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe BBIPAKCHHUE H YCIIOBHS
(rpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

11.8

11.9

11.10

11.11

11.12

OnpenensiTb HampaBl€HWE BEKTOpa HWHAYKIMM MAarHUTHOTO TIOJS
MIPOBOJIHHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopenia

Ctpouth ¥ ONHUCHIBAaTH H300pa)KeHHE, CO3[aBAEMOE IUIOCKUM
3€pKaJiOM, TOHKOW JIMH301

Brimoaaars OKCIICPUMCHTEI IO UCCIICIOBAaHUIO (1)I/I3I/I‘~IGCKI/IX SIBJIEHUU U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIA; TIpU
sToM (opmynaupoBaTh TMpobieMy (3amady) U TUMOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  cOOMpaTh  YCTaHOBKY U3  MPEAJIOKEHHOTO
000py10BaHusl, MPOBOJIUTH OMNBIT U (POPMYIHPOBATH BHIBObI

OCYIIICCTBJ'ISITB npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/ILIGCKI/IX
BCJINMYHH, IIPU 35TOM BBI6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U
HCIIOJIB30BaTh U3BCCTHHIC METO/IbI OLICHKN HOFpGIHHOCTGfI I/ISMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEJIUYHH C HCIIOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUH; TMpPU HATOM KOHCTPYHMPOBAThb YCTAHOBKY,
(buKcupoBaTh PE3yNbTAThl TOJYYCHHOW 3aBUCUMOCTH (PU3NUECKUX
BEJTMYMH B BUJIE TaONIUIl ¥ TpadUKOB, JIENaTh BBIBOJBI 0 pE3ybTaTaM
HCCIEIOBaHUS

CobOmogate mpaBuia 0e€30MaCHOrO Tpylda TMpU  [POBEACHUU
UCCIeOBaHUNM B paMKax ydyeOHOTO DJKCIepUMeHTa, Yy4eOHO-
HCCIIE0BATENbCKON U MPOEKTHOU JEATEIbHOCTH C MCIOJIb30BAaHUEM
WU3MEPHUTENBHBIX YCTPONCTB U Ta0OPaTOPHOTO 000PYIOBAHUS

11.13

Pemate pacuérHple 3amauu ¢ SBHO 3aJJaHHON (DU3UYECKON MOJEIBIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI W TPUHIUIBI, HA OCHOBE aHaln3a
YCIOBHSL  3a7aud  BBIOMpaTh  (PU3UYECKYI0O MOJCNb, BBIICIATH
¢du3nueckre BeNMUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl €€ pEIICHUs,
MPOBOJIUTH PACUETHl M OIEHHWBATHh PEATHHOCTH MOJYYEHHOTO 3HAYCHUS




(hbU3UIECKON BETMYUHBI

11.14

Pemrate Ka4eCTBEHHBIE 3a/1a4H: BBICTPaNBaTh JIOTUYECKH
HENPOTUBOPEUMUBYIO LEMOYKY PACCYKACHUN C OMOPOM HA MU3yYEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

11.15

Hcnonp3oBaTh Mmpu  pelieHUd yuyeOHBIX 3aJad  COBpPEMEHHbBIC
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOMCKa, CTPYKTYPUPOBaHUS,
UHTEpIpETallMM W TPEJCTaBICHUs y4eOHOW M HAY4YHO-IOMYJISPHOM
uH(pOpMAINY, TOJYYCHHOW M3 PAa3TUYHBIX MCTOYHUKOB; KPHUTHYECKH
aHAJIM3UPOBATH MOTYYaeMyI0 HH(GOPMALIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIlIUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3ziuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B
MTOBCETHEBHOM JKU3HU

11.17

[TpuBOIUTE TpUMEPH! BKJIAAa POCCUHCKUX M 3apyOEKHBIX Y4EHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU M TEXHOJIOTHH

11.18

Hcnonp30BaTh TeOpeTHYECKUE 3HAHUA MO (PU3HKE B IMOBCEAHEBHOU
YKU3HM U1 oOecrieueHrs 0€30IMacHOCTH MpU OOpaIlleHHH ¢ TPUOopaMu
U TEXHUYECKUMH YCTPOWMCTBAMHM, JJIsI COXPAHEHUS 3I0POBBS H
COOJIOICHHSI HOPM 9KOJIOTMYECKOTO MOBEJICHHUS B OKpPYKaIOIIeH cpefie

11.19

PaGotarps B rpymme ¢ BBIIOJIHEHHWEM PA3JIMYHBIX COIMAIBHBIX pOIEH,
IUIAaHUPOBaTh ~ pabOTy  TPYIIbI,  PAlMOHAIBLHO  PACHPEICNSTh
00S3aHHOCTH ¥  IUIAHUPOBATh JESATEIBbHOCTH B  HECTaHAAPTHBIX
CUTYallUsX, aJeKBaTHO OLIEHWBATh BKJIAJ KaXJIOTO U3 YYaCTHUKOB
TPYIIIBI B PELICHUE PacCMaTpUBaeMOi POOIIeMBI




IMTPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon Koxa npoBepsiemoro

pa3aejia IJIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJbI HAYYHOI'O [IO3HAHN A

1.1

®usuka — Hayka o npupoae. Hayunsie
METO/Ibl IO3HAHUs OKpYy:karouiero mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpouecce
MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

1.2

MopenupoBanue (U3HUECKUX SBICHUH W
nporieccoB. Hayunbie runore3sl. Ousnyeckue
3aKOHbl U TEOpUH. ['paHULIBI NPUMEHHUMOCTH
(buznuecKux 3aKOHOB. [Mpunnun
cootBeTcTBUs. Poiap u Mecto ¢usuku B
(hopMupoBaHUH COBPEMEHHOM HAay4YHOU
KApTUHBI Mupa, B PaKTUYECKOU
NEeITEeIbHOCTH IO

MEXAHHUKA
KMHEMATHUKA

2.1.1

Mexanunueckoe aBuxkeHue. OTHOCUTENBHOCTD
MeXaHU4ecKoro ABmxkeHus. Cucrema oTcuéra.
Tpaexropust

[Tepemenienue, CKOpPOCTh (CpPEqHSIE CKOPOCTH,
MTHOBEHHAasi  CKOPOCTb) U YCKOpEHHUE
MaTepUaIbHOW TOYKH, UX MPOEKIHMH HAa OCHU
CHUCTEMBI KOOP/IMHAT. Cnoxenue
NEepPEMEIICHHI U CII0KEHUE CKOPOCTEN

PaBromepHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBIKECHUE. I'paduxu
3aBUCUMOCTHU KOODPJMHAT, CKOpOCTH,
YCKOPEHMUH, IIyTH u repeMenieHus
MaTepUAJIbHOU TOYKU OT BPEMEHHU

2.1

2.1.5

CBoOoaHOe masieHne. Y CKopeHrne cBOOOTHOTO
ImaacHUus

KpuBonuneiiHoe nBwxeHue. PaBHOMepHOE
JBWKEHHE  MaTepUaJIbHOM  TOYKM  TIO
OKpPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEWHAas
CKOPOCTb. [Tepuon " 4acToTa.
[IeHTpOCTPEMUTEIIBHOE YCKOPEHHE

2.1.6

TexHnueckue  ycTpoOMCTBa: CIUJOMETD,
JBUKEHHE CHaps/IOB, LENHbIE U PEMEHHbIE
neperadyu

[IpaxkTrueckue paboTHI. N3mepenune
MTHOBEHHOMN CKOPOCTH. Hccnenosanue
COOTHOUICHUS MEXKIY IyTSIMU, IIPOUIECHHBIMU
TEJIOM  3a  IIOCJIENOBATEIbHBIE  PaBHBIC




MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBIKEHUU C HAYaJbHOM CKOPOCTBIO, PaBHOM
HyIt0. M3yuenue NBHKEHUS 1IapUKa B BA3KOM
KUJIKOCTU.  V3yueHue  JBUMIKEHHUSA  Tela,
OpOILIEHHOT0 TOPU30HTAIBHO

2.2

2.3

JUHAMUKA

221

[TpuHnmn OTHOCHUTEIILHOCTH INanmunes.
IlepBbii 3akoH Hsrorona. MuepuuanbHbie
CHUCTEMBI OTCYETA

222

223

Macca tena. Cuna. [IpuHnun cyneprno3unuu
cul

Bropoii 3akoH HproToHa n1s MarepualbHOU
TOYKM B HWHEPLHAIBHOU CUCTEME OTCYETA
(UCO). Tperuir 3akon Hprlotona s
MaTEpUAIbHBIX TOYEK

224

3aK0H BCEMHUPHOTO TAroTeHusl. Cuiia TSHKECTH.
[TepBas kocMuueckas CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHuUs
CKOJBXKEHUSI U  CHJIA  TPEHUS  IOKOA.
Koaddunuent tpenus. Cuna conpoTUBICHUS
MIpU ABUKEHUU TeJIa B )KUJIKOCTH UM Ta3e

[loctynarenbHoe M BpallaTeIbHOE JBUKECHHE
abCoJIIOTHO TBEPJOrO Tena

228

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpPALICHUS.
[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

229

TexHuueckne  yCTpOMCTBA:  MOJIIWITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB

2.2.10

2.3.1

232

[Ipaktuyeckue pabotel. M3yueHue NBUKEHUS
Opycka 10 HAaKIOHHOM IUIOCKOCTH TIOA
JNENUCTBUEM HECKOJIbKUX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAKOLIUX
B JedopMHpyeMOil TpYyKHHE U PE3UHOBOM
oOpa3le, OT BEIMYMHBI UX JAepopMalui.
HccnenoBanue ycioBull paBHOBECHS TBEPIOTO
T€Na, UMEIOLIETO OCh BPAILEHUs

3AKOHBI COXPAHEHUA B MEXAHUKE
NmMmnynsc mMarepranbHONM TOYKH, CHCTEMBI
MaTepuaibHbIX TOYeK. Mmmynsc cuibl u
N3MEHEHHE UMITyJIbCa Tella

3akoH coxpanenuss umnyiasca B HCO.
PeakTuBHOE ABMKEHHE

233
234

2.3.5

Pabora cunsl
MomHocTh CHITE

Kunernueckas 3Heprus MaTepuaJIbHOW TOYKH.
TeopeMa 0 KHHETUYECKOU SHEPIUU




2.3.6

2.3.7

2.3.8
239

[TorenmmansHast sHeprus. [loTeHnmanbHas
SHEprus yIpyro nepopMUpOBaHHON
npykuHbl. [loTeHIManpHas dHEprus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH

[loTeHumanpHble M HENOTCHLUAIbHBIC CHIIBIL.
CBs3p pabOThl HEMOTEHLUHUAIbHBIX CHJI C
U3MEHEHUEM MEXaHUYECKON SHEPIrUU
CHUCTEMBI TeNl. 3aKoH COXPaHEHHUs
MEXaHUYECKON YHEPrun

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

TexHu4eckue yCTpONCTBA: ABUKEHUE PaKeT,
BOJOMET, KOIIEP, IPYKUHHBINA ITUCTOJIET

2.3.10

[Ipaktrueckue paboTel. HM3yueHue cBs3H
CKOpPOCTEM Tel Ipu HEYNpPyroM yaape.
UccnenoBanme cBs3u  paboOThl  CHIIBI €
M3MEHEHUEM MEXaHUYECKOM IHEPTUU Tena

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUH

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPUHU. BpoyHnoBckoe
neuxenne. [luddysusa. Xapakrep ABMKEHUS U
B38.PIMOI[€I>1CTBI/I$I JaCTHUIl B€IICCTBa

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB
BEIIECTBA Ha OCHOBE 3TUX MoJieel

Macca wMonekyn. KonudecTBo —BemiecTsa.
[TocTostHHass ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u €€
usmepenue. lllkana remneparyp Llenbcus

Mopnens  upeanpHOro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJICAIBHOIO ra3a

AbGcounoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOM PHEPIUU TEIIOBOTO JBUKEHMUS
yactul] ra3a. [llkana remneparyp KensBuna

3.1.10

VYpaBuenne Knanelipona — Menzaeneesa.
3akoH /lambToHA

I'azoBbIe 3akoHBI. M30mpoLIECCH B MAEATLHOM
ra3e ¢ MOCTOSIHHBIM KOJMYECTBOM BELIECTBA:
n30TepMa, U30Xopa, n3obapa

TexHuuyeckue  ycTpoKHcCTBa: TEPMOMETD,
OGapomeTp

[Ipaktuueckue pabotsl. M3mepenue Maccel
BO3JyXa B KJIacCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MECXKAY IMapaMe€TpaMH COCTOSIHUA
pa3peKEHHOro rasa

3.2

OCHOBbI TEPMOJIMHAMUMKN




3.2.1

TepMoguHamuyeckass cucteMa. BHyTpeHHsA
SHEpPrus TEPMOJMHAMHUYECKOW CHUCTEMBI U
CHocoObI €€ U3MEHEHUSI

322

3.23

KonnuectBo Temnotel u paborta. BuyTpennss
SHEPrusl OJJHOATOMHOIO WJEAJIbHOTO Ta3a

Buasl Temnonepenayu: TEMJIONPOBOIHOCTD,
KOHBEKIIWsA, u3aydeHue. TermmoéMKoCTh Tena.
VaenbHas TEINIOEMKOCTh BemiecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIUIONEepeade

324

3.2.5

3.2.6

3.2.7

3.2.8

[TepBriii 3aKoH TepMoauHamMuku. [Ipumenenue
IIEpPBOTO 3aKOHAa  TEPMOIAMHAMUKHU K
u3onponeccam. ['paduyeckas MHTEpIpeTaus
paboThI raza

TermoBble MamuHbl. [IpuHIMIBL JOelCTBUSA
TEIJIOBBIX MaiuH. [IpeoOpa3oBaHus sHEpPTUH
B TEIUIOBBIX MammHax. Koaddumuent
nosiesHoro  nercrBus  (mamee —  KIIJI)
terioBoid MamuHbl. [ukin Kapro u ero KII1/]

Bropoit 3aKOH TEPMOMHAMHKH.
HeobOpatumocTh  mporeccoB B MPHUPOJE.
TennoBble  nBUraTeNH. DKoJorn4eckue
po0JIeMBbI TEIII03HEPTreTUKU

Texnuueckue YCTPOMCTBA: JBUTaTEIIb
BHYTPEHHETO CrOpaHusl, OBITOBOI
XOJIOAWIBHUK, KOHAULUOHED

[IpakTuueckue padotsl. U3mepenue ynenbHOM
TEMI0EMKOCTH

33

AT'PET'ATHBIE COCTOSAHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

3.3.2

333

[TapooGpazoBanue u koHaeHcanus. Vcnapenue
" KMIICHUE. V nempHas TemnnoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI
KUIICHUA OT IaBJICHUS

AOGconoTHasT M OTHOCUTENbHas BJIAKHOCTh
Bo3ayxa. HacelmeHHbI nap

Teépnoe TEJIO. Kpucrannmueckue u
amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpuCTalJIOB. >KI/II[KI/IC KpHUCTaAJIJIbI.
CoBpeMeHHbIE MaTepHalIbl

334
3.35

3.3.6

[InaBneHne wu KpucTayuM3auus. Y IenbHas
TeruioTa miasiaeHus. Cyonumanus

VYpaBHeHHe TenI0Boro 6anaHca

TexHudyeckue yCTpOMCTBA: THUTPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIHH
MIOJIy4€HHUsI COBPEMEHHBIX MaTepHalioB, B TOM
4KCJie HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[IpakTnueckue paboTHI. N3mepenune
BJIQ)KHOCTH BO3/1yXa

SJIEKTPOAMMHAMUKA




4.1

OJIEKTPOCTATHUKA

4.1.1

4.1.2

DnekTpu3anus Tejl. JIeKTpudeckui 3apsa. JIBa
BU/JIA AIEKTPUUECKUX 3aPsI0B

[IpoBoaHUKH, IADIIEKTPUKHA u
MOJTYITPOBOIHUKHU

4.1.3

3aKoH COXpPAHCHUA SJICKTPHUICCKOI'O 3apsiaaa

4.14

B3aumoneiictBue 3apsanoB. 3akon Kynona

Onektpuueckoe  mnone.  HanpsxkéHHocThb
3IEKTPUUYECKOTO TOJIA. [IpuHuun
cynepno3uiuu.  JIMHUM ~ HanpsKEHHOCTH
3IEKTPUUYECKOTO MOJIS

Pabota cmi ANEKTPOCTATUYECKOTO  TOJIS.
Ilorenuuan. Pa3HocTh NOTEHIINATIOB

HpOBOIIHI/IKI/I U OUSJICKTPUKKU B IOCTOAHHOM
QJICKTPHUUICCKOM I10JIC. III/IBHCKTPI/I‘IGCKEIH
IIPOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konnencarop.
ONeKTpOEMKOCTh IJIOCKOI'O  KOHJIEHCATopa.
DHeprus 3apsKEHHOr0 KOHAEHCcaTopa

TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTaTUYECKas 3aluTa,
3a3eMJICHHE DJIEKTPONPUOOPOB, KOHJIIEHCATOP,
KCEPOKC, CTPYWHBIN TPUHTED

4.1.10

[IpakTnueckue paboTHI. N3mepenue
IEKTPOEMKOCTH KOHJIEHCATOpa

4.2

IOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

4.2.1

422
423

CPEJAX
YcaoBus CYIIECTBOBAHUSA MOCTOSTHHOTO
3JEKTPUYECKOTO TOKa. McTounuku Toka. Cuna
ToKa. [TocTOSTHHEIN TOK
Hanpspkenune. 3akon Oma a1 yqacTka 1enu
DNEeKTPUYECKOE COMPOTUBIIEHUE. Y ACIBHOE
COIIPOTHUBIICHHUE BELIECTBA

424

4.2.5
4.2.6

4.2.7

HOCHCZ{OB&TGHLHOC, apaJijieJIbHOC,
CMCIHIAHHOC COCANHCHUC ITPOBOIHUKOB

PaGora snextpuyeckoro Toka. 3akoH J[xoyns
— Jlenna

MOIIHOCTD JIEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (mamee — IJC) u
BHYTpPEHHEE COMPOTHUBIIEHWE UCTOYHUKA TOKA.
3akoH Oma i1 TOJNHOM  (3aMKHYTOIN)
anekTpudeckoit nemnu. Koporkoe 3ampIkanue

4.2.8

429

DNeKTpOHHAas MIPOBOIMMOCTD TBEPIBIX
METa/UIOB.  3aBUCHUMOCTH  CONPOTHBIICHHS
METaJUIOB oT TeMIlepaTyphbl.
CBepXIpoBOANMOCTh

OnekTpuueckuid TOK B Bakyyme. CBolicTBa




11 KJIIACC

Kon
pasaea

OJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBomganku. CoOCTBEHHAS U TPUMECHAS
MPOBOIUMOCTb TOJYNPOBOAHUKOB. (CBOMCTBa
p-n nepexona. [TonynpoBoaHHKOBBIE TPUOOPHI

4.2.11

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEKTPOIUTHYECKAS U CCOLAIUS.
DIIEKTPOJIN3

4.2.12

4.2.13

4.2.14

Koa nposepsiemoro

3JIEMECHTA

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOSITeIbHBIE U HECAMOCTOSITEJIbHBIN
paspsan. Paznuusble THUIBI CaMOCTOSTENIBHOTO
paspsaa. Monaus. [1nasma

Texnuueckue YCTPOMCTBA: aMIIepMeTp,
BOJIBTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
3JIEKTPOHArPEBATEIIbHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
CONIPOTHUBIICHN, BaKyyMHBIN MO/,
TEPMHUCTOPHI u (boTope3nucTopsl,
IIOJIYIIPOBOJJHUKOBBIN JUOJI, TAIbBAHUKA

IIpakTueckue paboTHI. N3yuenue
CMEILIaHHOTO COEAMHEHUSI PE3UCTOPOB.
N3smepenne OJIC wucTOYHMKA TOKa U €ro
BHYTPEHHETO COMPOTHBICHUs. HabmroneHue
3JIEKTPOJIN3a

HpOBepHeMble IJIEMEHTBI COAECPKAHUA

4

SJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

43.1

4.3.2

433

434

4.3.5

4.3.6
4.3.7

IlocTostHHEIE MAarHuThl. B3aumoneiicteue
HOCTOSSHHBIX MarHuTOB

MaruutHOe m07€. BEeKTOp MarHMTHOW WHIYKIIHH.
IIpuHuun  cynepno3unuu. JIMHMM  MarHUTHON
nHAyKIuy. KapTuHa NMHUNA MarHUTHOM WHIYKIUU
T10JIs1 IOCTOSIHHBIX MarHUTOB

MarnuTHOEe moOJie IPOBOJHMKA C TOKOM. KapruHa
JUHUA TIOJSI JUIMHHOTO MPSIMOTO IPOBOJHUKA U
3aMKHYTOTO KOJBIEBOIO IMPOBOJAHUKA, KaTyIIKH C
TOKOM. OmneIT Opcrena. B3anmonericteue
IIPOBOJTHUKOB C TOKOM

Cuna Amriepa, €€ MOTyJIb M HalpaBJICHHUE

Cuna JlopeHua, e€ Monaylb M HalpaBJCHHE.
JIBuKeHME 3apsDKEHHOM YacTHIBl B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cumet Jlopenia

SIBeHHE AIEKTPOMArHUTHOM HHIAYKIIMU

IToTOoK BEKTOpa MarHUTHOW MHIYKLIUH




5.1

OJIC  wHAYKOMHU. 3aKOH  BJIEKTPOMATHUTHOM

4.3.8
unaykunu Papanest
Buxpesoe snexkrpuueckoe mnose. 9JC UHAYKIUU B
439 IIPOBOJHUKE, JBWXKYIIEMCS IIOCTYIIATEIIbHO B
OJIHOPOJAHOM MAarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHoCTh. fBienue camounaykuun. JC
CaMOUHYKIIUU
4.3.12 DHEprusi MarHuTHOTO MOJI KaTYIIKH C TOKOM
4.3.13 DNEKTPOMAarHUTHOE T10JIe
TexHuveckue yCTPOMCTBA: TOCTOSHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMArHUThI, AJIEKTPOJABUTATEb, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHUI, MHAYKIIMOHHAS 11€Yb
[Ipaktuyeckue paboThl. M3ydeHne MarHUTHOTO
MoJisl KaTylku ¢ TokoMm. MccrnenoBanue AeHCTBHS
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanue SIBJICHUS AJIEKTPOMArHUTHON
UHIYKLIHUH
KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

Komnebarenpuast cucrema. CBOOOAHBIE KOJIEOAHUS.

5.1.1 I'apmonmueckue konebanms. Ilepuwoxa, wyactora,
amruintyna u ¢asza koneOaHui
5.1.2 [IpyxvHHBIN MaITHUK. MaTeMaTU4eCKUN MassTHUK
VYpaBHeHue rapMOHHYECKHUX KOJIeOaHuH.
5.1.3 Kunemarnueckoe #  JIUHAMHYECKOE  OIMCaHUE
K0J1e0aTeIbHOT O IBUKEHHUS
IIpeBpamiene  dHeprum OpU  TAPMOHMUYECKHUX
514 koneOanusx. CBA3b  aMIUIUTYIbl  KoJieOaHUI
o MCXO/IHOM BETMUMHBI C aMIUIUTyJaMU KoJieOaHMi e€
CKOPOCTH M YCKOpPEHUS
KoneGaTenbHbIit KOHTYP. CBo0OoIHBIE
AJIEKTPOMArHUTHbIE ~ KOJeOaHUs B  HMJICAIBHOM
5.1.5 KojeOaTeJIbHOM  KOHType.  AHaJIOrusi  MexXay
MEXaHUYECKUMU " AJIEKTPOMAarHUTHBIMH
kosnebanusmu. @opmyna Tomcona
516 3aKOH  COXpaHEHUs HOHEpPrud B  HJCAIBHOM
o KoJ1e0aTeIbHOM KOHTYpE
By aeHHble MeXaHUYEeCKHe Kosie0aHusl.
5.1.7 Pesonanc. Pe3oHaHcHass xpuBas. BbIHyXIEeHHbIE
AIIEKTPOMarHUTHbIE KOJIeOaHusl.
518 ITepemennbii Tok. CHHYCOMIANbHBIN NEPEMEHHBIN
TOK.
519 M?IJ.IHOCTB IIEPEMEHHOTO TOKa. AMIUIUTYJHOE U
JIefiCTBYIOIIIeE 3HAYEHHE CUJIbI TOKA U HaIPSDKEHUS
51.10 Tpanchopmarop. IlpomsBoxacTtBo, mnepemada U

HOTpC6HeHI/Ie SHCKTquCCKOﬁ OHCPTHHU.




5.2

5.3

OKOJIOTUYECKHME  PUCKM  IPU  IPOU3BOJICTBE
anekTpuyeckoi sHepruu. KynpTypa ucnonb3oBaHus
JIEKTPO3HEPIUH B TOBCEIHEBHOM )KU3HU

5.1.11

5.1.12

TexHuueckue YCTPOMCTBA: cericmorpad,
AIEKTPUYECKUN 3BOHOK, TMHUU AJIEKTpoIiepead

[TpakTuueckue paboThI. HccnenoBanue
3aBUCUMOCTH IlepuojJa Mallblx KoJIeOaHui Irpy3a Ha
HUTH OT JJIMHBI HUTU U Maccel rpy3a. MccnenoBanue
[EPEMEHHOT0 TOKa B LENH M3 IOCIEA0BATEIbHO
COEJIMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U pe3ucTopa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

5.2.2

523

MexaHu4ecKkue BOJIHBI, YCIIOBHSI PacpOCTpaHEHUSI.
[lepuon. CxopocTb pacnpocTpaHeHHUs U JIJIMHA
BOJIHBIL. [lonepeunbie 1 Mpo0JIbHBIEC BOJIHBI

WNurtepdepentius u audpakmus MeXaHMUECKUX

BOJIH

3Byk. Ckopocth 3Byka. ['poMkocTh 3ByKa. Bricora
ToHa. TemOp 3ByKa

5.2.4

525

DNeKTpOMarHUTHbIE BOJHBL. YCJIOBUSL HU3JIy4YECHHS
AJIEKTPOMATrHUTHBIX BOJH. B3anmHasg opueHTauus
BekTOpoB E, B ¥ v B 3JIeKTpOMarHuTHON BOJIHE B
BAKyyMme

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTpPa)KEHHE,
MIPEJIOMJIEHUE, noJIsIpy3alus, nudpaxius,
uHtepdepenusa. CKOpOCTb  3JIEKTPOMATHUTHBIX
BOJIH

5.2.6

5.2.7

[Ilxama »nekTpoMarHUTHBIX BOJH. IIpumeHeHue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

[TpuHIMIIBI paznoCBsI3U u TEJIEBUICHUS.
Pagnonokanus. DIeKTpOMarHUTHOE 3arpsi3HEHUE
OKPY’KaIOIIEeH cpeibl

5.2.8

5.3.1

Texauueckue YCTPOMCTBA: MY3bIKaJIbHBIE

HHCTPYMCHTBI, YJIbTPAa3BYKOBad JUArHoCTHKa B

TEXHUKE W MEJULUHE, pajap, paguonpUEMHUK,

TeNeBU30p, aHTeHHa, Tenedon, CBY-neup
OIITUKA

IIpsmonuHEiHOE  pacHpoCTpaHEHHE  CBeTa B
onHOpoaHOM cpene. JIyd cBera

532

5.33

534

OtpaxkxeHre cBeTa. 3aKOHbl OTpPaXEHUsl CBETa.
[Toctpoenre n300pakeHN B TUTOCKOM 3€pKajie
[Ipenomnienne cBeta. 3aKOHBI MPEIOMIICHUS] CBETA.
AOCONIOTHBIN TOKa3aTeh TPETOMIICHUS

[TonmHoe BHyTpeHHee oTpaxkenue. [IpenenbHbI yroma
MOJIHOTO BHYTPEHHETO OTPAKEHUS

5.35
5.3.6

I[I/ICHCpCI/IH cBera. CIIOKHBIM COCTaB OEJIOro CBeTa.

[[BeT

CobOuparoriiue ¥ pacceWBaOIIMe JIMH3BL TOHKAas




5.3.7

5.3.8

nuH3a. POKYCHOE paCcCTOSIHME M ONTHYECKas Cuia
ToHKOM JnuH3BL. [locTpoeHne wu300paxkeHUN B
coOuparolMx M pacceuBaroIiux JnH3ax. dopmyna
TOHKOM JIMH3EI. Y BEIIMUCHHE, JaBacMOe JTUH30HU

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONTHKH
Wutepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBus HaOIIOAEHUSI MAKCHMYMOB U MUHHUMYMOB
B MHTEPQEpPEHIIMOHHOM  KapTHHE OT  JBYX
cuH(pa3HBIX KOT€PEHTHBIX HICTOYHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakuus csera. JudpakuuonHass pemérka.
VYcnoBue HaOMOAEHUS TJIaBHBIX MAaKCUMYMOB IIpH
NaJcCHUH MOHOXPOMaTHYECKOTO cBeTa  Ha
JU(PPAKIUOHHYIO PEIIETKY

ITonsipusanus ceera

TexHuueckne YCTpOMCTBA: OYKH, aymna,
¢doroanmapar, IpOSKIIMOHHBIN armapaT, MEKPOCKOTI,
TEJIECKOIl, BOJIOKOHHAs ONTHKA, IU(PAKIIMOHHAS
peumeTKa, mOISTPOULT

[IpakTnueckue paboTel. M3Mepenue mokazarens
IPEIOMIICHUS. HccnenoBanue CBOWCTB
n300pakeHnii B ynmH3ax. Habmomenue nucnepcuu
CBeTa

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['paHuLbl TPUMEHUMOCTH KIIACCUYECKOM MEXaHUKH.
[Toctynatet TEOpUHU OTHOCUTEIBHOCTH:

6.1 WHBAapUaHTHOCTb MOJIYJII CKOPOCTH CBE€Ta B
BaKyyMe, TPUHITUIT OTHOCUTEILHOCTH DWHINTEITHA
6 6.2 OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMenieHUue
BPEMEHM U COKPALLEHUE JTMHBI
6.3 DHeprusi 1 UMIyJIbC CBOOOIHOMN YaCTHUIIbI
6.4 CBsi3p Macchl C PHEPrHUed U UMITYJIBCOM CBOOOHOM
' YaCTHUIIbl. DHEPTUsl IOKOSI CBOOOAHOM YaCTHUIIBI
7 KBAHTOBAA ®U3UKA
BJIEMEHTBI KBAHTOBOI OIITUKH
711 ®otonbl. ®opmyna Ilnanka cBs3u 3HEprun GoToHA
o C €ro 4acToToil. DHeprusi U UMIyJabc GOTOHA
712 OtkpeiTue U uccnenaoBanue (portodpdexra. OnbIThI
A.I'. CroneroBa. 3akoHbl (hoTOdPdeKTa
7.1 713 VYpaBuenue  OuWHmTedHa s dotodrddexra.
«Kpacnas rpannna» gotorddexra
7.1.4 Jasnenue ceera. OnbiTel I1.H. JIeOeneBa
7.1.5 XHUMHUYECKOE IEHCTBUE CBETA
716 TexHuueckue yCTpOMCTBA:! (boTo371eMEHT,
(dboTomaTuMK, COTHEUHAst OaTapesi, CBETOIUO]]
CTPOEHUE ATOMA
7.2 791 Monens atoma Tomcona. OnbiTel Pesepdopaa mo

HCCICOJOBAHNIO CTPOCHUS aTOMaA. HnaHeTapHa;I




7.3

MO€EJb aToMa

7.2.2

7.2.3

7.2.4

[Toctrynatet bopa. WM3nyueHwe u TOIIIOLICHUE
(OTOHOB TpU TEpexoJe aromMa C OJHOTO YPOBHS
sHepruuM Ha Jgapyroi. Buael crnektpoB. CrekTp
YPOBHEW SHEPTUU aTOMa BOJAOpOAA

BosiHOoBBIE cBoOiicTBa yactuil. BosiHbl e bpoins.
KopnyckynspHo-BostHOBOM  ayanu3Mm. Jludpaxius
AJIEKTPOHOB Ha KpUCTaJLIax

CrnoHTaHHOE ¥ BBIHY)XJICHHOE  H3JIy4YCHHE.
YcTpoiicTBO M IpUHLKI pabOTHI Jlazepa

7.2.5

7.2.6

7.3.1

TexHUuYecKkrne YCTPOMCTBA: CIEKTPaJbHbIA aHAIU3
(ciexkTpockon), Ja3ep, KBAHTOBBIA KOMITBIOTED

[TpakTrueckue pabotel. Habmroaenue IuHEHYaToro
CIIEKTpa

ATOMHOE AP0
Meronabl HaOII0IeHUS u perucTpanuu
AIIEMEHTAPHBIX YaCTHII

7.3.2

OtkpeiTHe pamuoakTuBHOCTH. OmbiTel Pesepdopna
[0  ONPENEIICHUI0  COCTaBa  PaJMOAKTHBHOTO
u3nydyenus. CoiictBa anbda-, Oera-, Tramma-
W3IydYCHUs. BnusHUE pagrioaKTUBHOCTH HA KHBBIC
OpraHUu3MbI

7.3.3

OtkpbiTHE TNpOTOHa W HeuTpoHa. HyknonHas
Moenh sjpa [elizenOepra — MiBaneHko. 3apsiy sjpa.
MaccoBoe uncio sigpa. M30Tomns

7.3.4

7.3.5

Anbda-pacnian. DIEKTPOHHBII W  TO3UTPOHHBIN
Oera-pacmas. ["amma-uznyueHue. 3aKkoH
pPaInoaKTUBHOTO pacrajia

DHeprusi CBSI3M HYKJIOHOB B siape. SIepHbIC CHIIBI.
Jedext macchl siapa

7.3.6

f{nepHHe PCaKIunu. HGHCHI/IC " CUHTE3 AACP

7.3.7

Snepusiii  peakrop.  TepMosaepHBIi  CHHTE3.
[IpoGneMbl M TEPCHEKTUBBI SAEPHON HHEPreTHKH.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON YHEPTETUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble 4acTULBl. OTKpPBITHE MO3UTPOHA.
OyHAaMEHTAJIbHBIE B3aUMOAECHCTBUS

TexHudyeckne yCTpOWCTBa: JIO3UMETP, Kamepa
Busbcona, siaepHblit peakTop, aToMHas bom0a
[IpakTnueckue pabotel. MccnemoBaHue TpeKoOB
qacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3nHoro neba. Co3Be3ausi, spkue 3BE3MDI,
IUTAHETHI, UX BUIUMOE IBYDKEHUE

Conneuynas cucrema. llimaHeTsl 3eMHON TpYIIIBL.
[InaHeThI-TUTaHTBl W WX CHYTHHUKH, KAapJIUKOBBIE
mraHeTsl. Mansie Tena COJTHEYHON CHCTEMEI

Connne, dorochepa u armochepa. ComHeunas




AKTUBHOCTb

8.4

Ucrounuk sHeprun CosiHIA U 3BE3NT

8.5

8.6

8.7

8.8

8.9

3BE3/1bI, WX OCHOBHBIC XapaKTEPUCTHKH: Macca,
CBCTHUMOCTB, pamzlyc, TeMHepaTypa, X B3aMOCBA3b.
JlmarpaMMa «CHEKTpaIbHBIM KIacC — CBETUMOCTBY.
3BE31b1 TVIABHOM IOCJIEI0OBATEILHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTBY JUIS  3BE31  IVIaBHOM
IIOCJICA0BATEIIBHOCTH

Buyrpennee crtpoenue 3BE€31. CoBpeMEHHbIE

MIPEJICTABIICHUS O TTPOUCXOXKICHHH U dBotony CoJHIa
U 3BE3. DTarbl )KU3HA 3BE3]1

Mneunsiii [yt — Hama [Manaktuka. CroupanbHast
CcTpyKTypa ['anakTuku, pacnpenencHue 3BE31, ra3a v
neutn.  Ilonmokenne wu  nBwxkenue ConHua B
[Nanaktuke. Ilnockas u chepuyeckas MoJICUCTEMBI
["astakTukn

Tunbel ranaktuk. PaguorazakTUKM M KBasapsbl.
UYEpHble ABIPHI B sIpax rajJakTHK

Bcenennas.  Pacmmpenue  Bcenennoii.  3akon
Xabb6na. PazOeranue ramaktuk. Bo3pact u paamyc
Bcenennoii, teopus bonsmoro B3peiBa. Monens
«ropsiueii Beenennoiy. PenmnkroBoe u3iyueHue

8.10

MacmrabHas CTPYKTYpa Bcenennoi.
MeraraiakTuka. Hepeménneie po0IIeMbI
aCTPOHOMUU




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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