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IHHOACHUTEJBHASA 3AIINCKA

[IporpamMma o ¢usmuke 0a30BOT0 YpOBHS Ha YpOBHE cpeaHero obiiero oOpa3oBaHHs pa3paboTaHa Ha
OCHOBE TIOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaM OCBOCHMsS OCHOBHOM 00pa3oBaTelbHOH NPOTrpaMMBL,
npencrasieHHbix B ®I'OC COO, a rtakxke ¢ yduérom QenepanbHON pabodeld mporpaMmbl BOCIIUTAHUS H
KOHIIENIMY TpenojaBaHus ydyeOHoro npeamera «®dusuka» B 00pa3oBaTelbHbIX OpraHu3anusax Poccuiickoit
denepanyy, pearn3yoIX OCHOBHbIE 00pa30BaTEeIbHBIC IPOTPAMMBI.

Coneprxkanue mporpamMMsl 1o (pu3Mke HampaBiIeHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-HAYUHOW KapTHHBI
mupa oOyuaromuxcs 10—11 xmaccoB mpu oOyueHUM HX (QHU3MKE Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesTebHOCTHOrO moaxoxa. Ilporpamma mo ¢usuke coorBercTByer TpeboBanmsim PI'OC COO «k
IUTAHUPYEMBIM JINYHOCTHBIM, MPEIMETHBIM M METallPeIMETHBIM pe3yJbTaTaM OOyueHHs, a TaKKE yYHTHIBACT
HEOO0XO/JMMOCTh pealM3alii MEXIIPEIMETHbIX CBA3€H (U3MKH C €CTeCTBEHHO-HAYYHBIMU Y4eOHBIMHU
npeaMeramMu. B Hell ompenenstoTcs OCHOBHBIE ILETM HW3y4eHHs (HU3UKM Ha YpPOBHE CpenHero oOmiero
o0pa3oBaHMs, IJIaHUPYEMblE PpE3yJIbTaTbl OCBOCHMsSI Kypca (U3MKH: JIMYHOCTHBIE, METaNpPEeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

IIporpamma no (pu3KKe BKIIIOYAET:

IUIAHUpYEeMble pe3yJbTaThl OCBOCHMs Kypca (QU3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE IpPEIMETHBIE
pe3yJIbTaThI 110 rojiaM 00yUeHUs;
coziep;kanue yueOHoro npeamera «dusuka» 1no rogam o0y4eHuUs.

dusmka Kak Hayka 0 Haubosee OOIIMX 3aKOHAX IMPUPObI, BHICTYNAs B KayecTBE y4eOHOro Ipeamera B
IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY 3HaHHI 00 okpyxatomem mupe. LLkonbHbI Kype Qu3nkm —
CHCTEMOO0OpPa3yIOLH IS €CTECTBEHHO-HAYYHbBIX YUEOHBIX IPEIMETOB, TOCKOIbKY (PU3MUYECKHE 3aKOHBI JIeKAT
B OCHOBE IIPOLIECCOB U SIBICHUH, U3y4aeMbIX XUMHEW, Ononoruei, pusnyeckoit reorpadueii u actpoHOMUEH.
Vcnonb3oBaHue M aKTUBHOE INPUMEHEHUE (U3MUECKUX 3HAHUM ompenenser XapakTep M pa3BUTHE
pa3sHOOOpa3HBIX TEXHOJIOTHH B cdepe IHEPreTHUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, IOJIYYECHHS HOBBIX
MaTepuajioB C 3aJaHHBIMU CBOWCTBAMM M Jpyrux. M3ydyeHue ¢U3MKH BHOCUT OCHOBHOM BKJaX B
(dbopMHpOBaHKE €CTECTBEHHO-HAYYHON KapTHHBI MUpa O0ydaromuxcs, B (POPMUPOBAHHE YMEHHI MPUMEHSTH
Hay4HbII METOJ] TO3HAHUS MPH BHITIOJIHEHUN UMHU Y4eOHBIX HCCIEIOBAHUH.

B ocHoBy kypca ¢u3MKu sl YypOBHSI CpeqHEero oOuiero oOpa3zoBaHUsS MOJIOKEH psAl UAEH, KOTOpbIe
MO’KHO PaccMaTpuBaTh KaK MPUHLUIBI €r0 MOCTPOSHHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUM C HEH KypC SBISETCS JIOTMUECKU 3aBEPLIEHHBIM, OH COJIEPIKUT
MaTepHall U3 BCeX pa3/iesioB (PU3HMKH, BKIFOYAET KaK BONPOCH! KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEl MaTepHal Kypca (GU3NKU 00beIUHEH BOKPYT (PU3MUECKHUX
Teopuil. Beaymum B Kkypce sBnsercs (HhOpMUpOBaHHME MPEICTABICHUH O CTPYKTYPHBIX YPOBHSIX MAaTepHH,
BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuszanms npeanonaraeT HCIOJb30BaHUE T'YMaHUTAPHOI'O MOTEHIMAaja
¢u3nuecKoil HayKH, OCMBICIIEHUE CBSI3M pa3BUTUA (U3MKH C pa3BUTHEM OOIIECTBa, a Takke ¢
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMU MPoOIeMaMHu.

Hoesa npuknaonoti nanpaenennocmu. Kypc Qu3uku mnpeanonaraeT 3HaKOMCTBO C LIMPOKHM KPyroM
TEXHUYECKHUX U TEXHOJOTHYECKUX NPUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoesa sxonocusayuu peanusyercs MOCPEICTBOM BBEIEHHUS DJIEMEHTOB COJEp’KaHUs, IMOCBAMIEHHBIX
HKOJIOTHYECKUM MPOOIEMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C Pa3BUTHEM TEXHHKH M TEXHOJOTHUH, a TaKxKe
o0cyXIeHHs TPOOJIEM pallMOHATIFHOTO TPUPOAOIIOIH30BAHUS U SKOJIOTUUECKON O€30MacHOCTH.

CrepKHEBBIMH 3JI€MEHTaMHM Kypca (M3MKM Ha YPOBHE CpEAHEro oOIIero oOpa3oBaHUS SBISIOTCS
¢busnveckue teopuu (GOpMHPOBAHHME TPEICTABICHUM O CTPYKTYpE MOCTPOCHUST (PU3NUYECKOW TEOPHH, POJIH
(GyHIaMEHTAIbHBIX 3aKOHOB W MPUHIUIIOB B COBPEMEHHBIX IMPEJICTABICHHUSIX O TMPHUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOPUA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CucTeMHO-eSTeTbHOCTHBIN MOAX0/] B Kypce (PM3UKU pealn3yeTcs MpexkJie BCero 3a CU€T OopraHu3aluu
SKCIIEPUMEHTATILHON e TeIbHOCTH o0ydaromuxcs. J{ins 6a30Boro ypoBHs Kypca (pU3UKHU — 3TO UCIOJIB30BaHNE
cHCTeMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPATOPHBIX paboT, KOTOPHIE B TPOrpamMMe 1o
¢u3uke 00bEAUHEHBI B OOIIMM CIMCOK YYEHHYECKHUX MPAaKTUYeCKUX padoT. BrigeneHre B yka3aHHOM INepeuHe
na0opaTOpHBIX  PabOT, MPOBOAMMBIX JJS KOHTPOJS W  OLEHKH, OCYIIECTBISAECTCS YyYaCTHUKAMHU
00pa3oBaTeNbHOIO MPOIEcca UCXO0II U3 OCOOCHHOCTEH TJIAaHUPOBAHUS U OCHalleHUs KaOuHeTa (usuku. [Ipu
3TOM oOecneunBaeTcs OBJaJeHUE OOYyYarOIIMMHUCS YMEHHUSIMH MPOBOJUTH KOCBEHHbBIE H3MEpPEHHUs,
UCCIIEIOBAaHMsI 3aBUCUMOCTEH (M3NYECKUX BEJIMYHMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE IMPEIOKEHHBIX
TUIIOTES.



bonpmioe BHUMaHKE yaeaseTcs pelIeHUI0 paCUE€THBIX U Ka4eCTBEHHBIX 3aaad. [Ipu oToM 11 pac4€THBIX
3ajjad IPUOPUTETOM SIBJIIOTCS 33Ja4yM C SBHO 3aJaHHOM (U3NYECKOH MOJENbIO, MMO3BOJISAIONIME MPUMEHSThH
M3Y4YECHHBIE 3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jieia Kypca, TaK U MHTErpupys 3HAHUS U3 Pa3HbIX
pasnenoB. Jlns KadyeCTBEHHBIX 3aJady MPUOPUTETOM SBIAIOTCA 3aJaHUd Ha OOBSICHEHHE IPOTEKAHUS
(¢u3NYeCKUX SIBICHUH M TPOLECCOB B OKPYXKAIOLIEH XU3HU, TpeOyromre BbiOOpa (PU3UUECKON MOoAenH JUis
CUTYyallUU PAaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ TpedoBanmsivu @I'OC COO k MaTepuaibHO-TEXHUYECKOMY 00ECIIEYeHUI0 yU4eOHOTO
nporecca 0a3oBblil ypoBeHb Kypca (PU3MKHM HAa YPOBHE CPEAHEro oOLIero o0pa3oBaHMs JOJDKEH M3Y4aTbCs B
YCIOBHSAX NPEAMETHOro KaOuHeTa (GHU3UKM HIM B YCJIOBUSX HWHTETPUPOBAHHOTO KaOMHETA IPEIMETOB
€CTECTBEHHO-HAay4yHOro LuKia. B kaObunere pu3nku 10mkHO OBITE HE00X0AUMOE 1a00opaTOpHOE 000PyIOBaHHE
IUI  BBINIOJHEHUS YKa3aHHBIX B IporpaMMme Mo (u3MKe YYCHHYECKMX [MPAKTUYECKHX padoT w
J€MOHCTPALlMOHHOE 000pyI0BaHHE.

JleMoHCTpanmoHHOe 00opyaoBaHue (OpMUPYETCS B COOTBETCTBUM C TPUHIUIIOM MHHHUMAIBHOMN
JOCTaTOYHOCTH UM oOecreyrBaeT IIOCTAaHOBKY IIE€PEUYHMCICHHBIX B IporpaMme MO (PU3HMKE KIIOUYEBBIX
JIEMOHCTpALMK JJIs MCCIEOBAHUS M3YyYaeMbIX SIBICHUI M IPOIECCOB, IMIUPHUECKUX U (PyHIaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX TPUMEHECHUH.

JIaGoparopHoe o00opynOBaHHME Ui YYEHHUYECKUX TMPAKTHUECKUX padoT (opMupyercs B BHUIC
TEMaTUYeCKMX KOMIUIEKTOB M oOecreuuBaeTcs B pacyére OJHOIO0 KOMIUIEKTa Ha JBYX OOy4aroLIuXcCs.
TemaTnueckue KOMIUIEKTHI Ja0OpaTOPHOTO OOOpPYIOBAaHWS JOJDKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
MCIOJIb30BAHUH aHAJIOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B BUJIE
U POBBIX Ta0OPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCA:

(dbopMHpOBaHHE MHTEpeca U CTPEMJIEHUS OOYYaIOUIMXCSl K HAyYHOMY H3YYEHHUIO INPHPOJIbl, pa3BUTHE HX
WHTEIJUICKTYaJIbHBIX U TBOPUECKUX CITIOCOOHOCTEH;

pa3BUTHE NPEACTABICHUN O HAYYHOM METO/E TIO3HAHUS U (POPMHPOBAHUE HCCIICAOBATEILCKOTO OTHOIICHUS K
OKPY>KAIOILUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI Kak pe3ylibTaTa H3Y4YeHHsS OCHOB CTPOCHHS MAaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (DU3HUKHY;

¢dopMHpoBaHHE YMEHHUH OOBACHATH SBJICHHS C MCIOJb30BaHUEM (DU3MYECKMX 3HAHMM W Hay4HBIX
JI0Ka3aTeNbCTB;

(dbopMHpOBaHHUE TPEJCTABIECHUN O pOJIM (U3MKU I Pa3BUTHUSL JPYTUX €CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTUH.

JlocTukeHne 3TUX LieJeil obecreynBaeTcsl peleHueM CIeyIoNMX 3a7ad B MpoIecce U3yuyeHus: Kypca
(bU3KMKHN HAa YPOBHE CpEAHEro 00IIero oopa3oBaHus:
npuoOpeTeHne CUCTeMbl 3HAaHUNH 00 OOIUX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHsX, BKIOYas
MEXaHHKY, MOJIEKYJISIPHYIO (PU3UKY, dJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTBI aCTPOPU3UKH;
(dbopMHpOBaHHE YMEHUIN MPUMEHSTh TEOPETHUUECKNUE 3HAHUS JJI OOBSICHEHNS (PU3NYECKUX SIBJICHUN B MPUPOJIE
U U1 IPUHATHS IPAKTHYECKUX PELICHUN B IOBCEAHEBHOMN XKU3HU;

OCBOGHHE CIIOCOOOB peIIeHHs pPa3IMYHbIX 3aJad C SBHO 33JaHHOM (U3MYECKOH Mojenbio, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOATENBHOE CO31aHne (PU3NUECKON MOJIENHN, aICKBATHOM YCIIOBHSM 3a]1auH;
NOHUMaHHe (U3NYECKUX OCHOB M TPUHIMIIOB JEHCTBUS TEXHMYECKHX YCTPOWCTB M TEXHOJOTHUECKUX
MIPOLIECCOB, UX BIMSHUS HAa OKPYKAIOILYIO CPELY;

OBJIaJICHHE METOJaMH CaMOCTOSITENIbHOTO TUIAHUPOBAHUSI M IPOBEEHUS (PU3MUECKUX IKCIIEPUMEHTOB, aHAIN3a
Y MHTEPIIpEeTalui HH(OPMAIIUHU, ONIPEIEIICHHUS TJOCTOBEPHOCTH MOJyYEHHOTO pe3yIbTarTa;

CO3/IaHHE YCIIOBHUM JUIsl pa3BUTHSI YMEHHMM IPOEKTHO-UCCIIE0BATEIBCKOM, TBOPUECKOM 1€ATENBHOCTH.

Ha u3yuenue ¢usuku (6a30BbIi YypOBEHb) HAa YPOBHE CpelHEro oluiero oopasoBaHus oTBoautcs 136
gacoB: B 10 knacce — 68 1acoB (2 vyaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipennaraemslii B mporpamMMe no ¢u3MKe NepedeHb J1a0OpaTOPHBIX U MPAKTUUYECKHX paboT sBIsSETCS
PEKOMEHI0OBAaHHBIM, YYHTEIb JeJaeT BHIOOp MNpOBEACHMS JIAOOPAaTOPHBIX pPabOT U OMBITOB C YUYETOM
MHUBUAYAJIBHBIX 0COOEHHOCTEN 00yJaroIINXCs.



COJAEP)KAHUE OBbYYEHUA
10 KUIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®dusnka — Hayka o npupojne. Hayduneie MeToapl MO3HAHUS OKpyXkaromero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI TIPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [IpHUHIIMIT COOTBETCTBUSI.

Pons m mectro ¢m3uku B (GopMHUpPOBAHWM COBPEMEHHOM HAyYHOM KapTHHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorosble ¥ UPPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTH MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl kKoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJI0’KE€HHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NIEPEMELICHUSI MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKOpeHue CBOOOIHOTO TaICHHUS.

KpuBonuneriHnoe nBuxeHue. J[IBH>keHME MATEpHAIbHOM TOYKM II0 OKPYKHOCTH C
IIOCTOSSHHOW 1O MOJAYJI0 CKOpPOCTBIO. YTJIOBas CKOPOCTh, JIMHEHHAas CKOpocThb. llepron u
yacToTa oOpaienus. LleHTpocTpeMuTenbsHOe YCKOPEHHE.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIE MTEPEIAYH.

Llemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTIOCTPAls KHHEMATUYECKUX XapaKTEPUCTUK ABUKECHUSL.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3AYyXE U B pa3peKEHHOM IMPOCTPAHCTBE.

Habmtoienue nmkeHus Tena, OpoieHHOro Mo/ YIIoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO IMaICHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3ydeHune HepaBHOMEPHOTO JBUKEHUS € LIEJIBIO ONPEAECIEHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHONIEHUS ~ MEXAYy  OYTSAMH, NOPOWIEHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE paBHBbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuenue ABMKEHUS IApUKA B BI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tea, OpOImEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCYETA.

Macca tema. Cuna. IlpuHnmn cynepnosunmu cuwi. Bropoit 3akoH HerooTona miist
MaTepUaIbHON TOUKHU. TpeTui 3akoH HproTOHA /1711 MarepraibHbIX TOYEK.

3akoH BceMUpHOro TsroreHus. Cuna tsoxectu. [lepBas kocMuyeckas CKOPOCTb.

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



Tpenune. Buapl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUsS U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuna cOnpoTUBICHUS
IIPY JBHKCHHUHM TeNa B )KUAKOCTH WM rase.

[ToctynarenpHO€E 1 BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENa.

MoOMEHT cuiIbl OTHOCUTEIBHO Ocu BpameHus. Ilmedo cunbl. YcinoBus paBHOBecus
TBEPAOTO TEIA.

TexHHueckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYOIINX TEll.

Bropoii 3akon HeroTona.

N3mepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Ae(opMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUII TPEHHUSA ITOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHue ABMKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccnenoBanue yclI0BUM paBHOBECUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akonbl cOXpaHeHUA 6 MeXAHUKE

Hmnynbe MatepuanbHO TOUKH (Teaa), CUCTEMbl MaTepUaIbHbIX TOUYEK. IMITyJIbC CHIIBI U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHEeHHUs UMITyJbca. PeakTuBHOE ABMKEHHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHast sHEprus Tena BOIM3U MOBEPXHOCTH 3eMJITH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKON JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpoOMCTBa U INPAKTUYECKOE NPUMEHEHME: BOILOMET, KONEp, NMPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexon moTeHIIMAIbHON YHEPTUH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbl C M3MEHEHHEM MEXaHMYECKOW SHEpruu Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paspnen 3. MoaekyasipHast pu3uKka 1 TepMOAUHAMHMKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHUHETUUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBwxkenue. [uddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, >KHAKOCTEH W TBEPABIX Tel W OOBICHEHHE CBOMCTB



BEIIIECTBA HAa OCHOBE 3THX Mojeneld. Macca u pasMmepbl moisiekyn. KonmuecTBo BermiecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMUHETHYECKONW TEOPUH
ujeanpHOro rasa. AOCONIOTHas TemIiepaTypa Kak Mepa CpeqHeil KHHETHYECKOH SHepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. lllkama temneparyp KensBuna. ['a30oBble 3aKOHBI.
VYpaBaenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. 'paduueckoe nmpeacTaBieHrne U30MPOLECCOB: U30TepMa,
u30Xxopa, nzobdapa.

TexHuveckue ycTpoicTBa U MpakTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITHI, OKa3bIBAIONIME IUCKPETHOE CTPOCHHME BemiecTBa, Qororpaduud  MOJEKYI
OpPraHUYECKUX COEIUHEHMII.

OmnpiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUPYIOLIAs IPUPOLY JaBICHUS ra3a Ha CTEHKH COoCcy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS HJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUH 00BEMa
KOMHATBHI, IaBJICHHS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS Pa3peKEHHOro rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cuctemMa. BHYTpeHHsIsi 3HeEprusi TEPMOJIMHAMMYECKOW CHUCTEMBI U
crocoObl e€ n3MeHeHus. KonudecTBo TermioTel U pabota. BHyTpeHHssI SHEpTusi 0THOATOMHOTO
UJeanbHOro ra3a. Bujsl Ternonepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEII0EMKOCTH BellecTBa. KonmuecTBo TEIUIOTHI IPU TEIUIoNepeiade.

[TonsiTue 006 anuabatHoM mporecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHeHue
NEPBOI0 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTuMocTs mpoiieccoB B PUPO/IE.

TeruioBeie MamuHbL. [IpuHIUIIBL JEeHCTBUS TEeMIOBbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeruIoBbIX MamuHax. KoaddumueHnt nonesnoro aeiictBus teruioBoit MamuHbl. [{ukn Kapao u
€ro KO3 QUIUEHT MOJIE3HOTO AEUCTBHSI. DKOJIOTHYECKHE MPOOIEMbI TEMIOHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUUECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBLHUK, KOHIUIIMOHED.

Llemoncmpayuu

W3meHenne BHYTpEHHEW SHEPrUU Teja TPU COBEPIICHUH pPaOOTHI: BBUIET MPOOKH W3
OyTBUTKM TIOJ ACMCTBHEM C)KaTOrO BO3AyXa, HarpeBaHue 3(Qupa B JaTyHHOU TpyOke MyTEéM
TpeHusl (BUCOIEMOHCTPAIIHS).

H3meHeHre BHYTpEHHEH dHepruu (TeMrepaTypsl) Tela Mpy Teruionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATElNsi BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue yaenbHON TeIII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanne wu KoHneHcanws. Mcmapenne u  kuneHue. AOCOmOTHasS U
OTHOCHTEJIbHAS BIIAXXHOCTH BO3ayxa. HackimeHHbId map. Y aenpHas TErioTa mapooopa3oBaHUsI.
3aBUCUMOCTH TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.



TBépnoe Teno. Kpucrammuyeckue u amopdHbie Teaa. AHU30TPOIUS CBONCTB KPUCTAIIIOB.
Kunkue kpucramnsl. CoBpemMeHHbIe MaTepuayibl. [lnaBineHue u Kpucramumzanus. Y elbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuuyeckue ycTpoHCTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KJIOPUMETpP, TEXHOJOTUHU TOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HabGntonenue narpeBaHus U IIaBJICHUS] KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanust KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoauHaMuka

Tema 1. dnexkmpocmamuxa

OnexTpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUBIEKTPUKH U MOJTYNPOBOJAHUKN. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHslil  snekTpuyeckuid — 3apsia.
Onektpuueckoe mnojae. Hampsx€HHoOCTh 3nekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJeH. JINHUKM HANPsH>KEHHOCTH AJIEKTPUUECKOTO TOJIS.

PabGora cun oanekrpocratmyeckoro mons. Ilorenuman. Pa3HOCTh NOTEHIMANOB.
[IpoBOIHUKY U AUDJIEKTPUKH B JIEKTPOCTATHYECKOM TToJie. JluaieKTpuueckasi MpOHUIIAeMOCTb.

OnekTpoéMkocTb. KonaeHcatop. DIeKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJEHCAaTOopa.

TexHu4eckue yCTpoMCTBA M MPAKTHUUYECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB, KOHAECHCATOp, KONMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTporCTBO U IPUHLUIL JAEUCTBUSA DJIEKTPOMETpA.

BzaumopeiicTBie Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE T0JIE 3apsHKEHHBIX TEl.

[TpoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DJNIeKTpOCTaTUYECKas 3allIMTa.

JWdNEeKTPUKU B SJIEKTPOCTATHUECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOHIaJAM IUIACTHUH,
PACCTOSIHUSI MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenune 3meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu ¢ paznuunpix cpeoax

DNIEKTPUUYECKUI TOK. Y CIOBUS CYHIECTBOBAHMS AJIEKTPUUYECKOTO TOKA. VICTOUHMKH TOKa.
Cuna Ttoka. [TocTossHHBII TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DneKTpuuecKoe COTIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIEeCTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMENMIAHHOE COEAMHEHUE TPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTpOoABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIeKTprIeckoi memu. KopoTkoe 3aMpikaHue.



DneKTpOHHAs TPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBomuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJHUKOB.
CgoiicTBa p—Nn-niepexonaa. [1omynpoBoIHUKOBBIE TPHUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOLMAIUs. DIEKTPOIIN3.

DnekTpuueckuil ToK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
[1na3zma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMmIIepMETpP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpsl, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIH AWOJN, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN TNOJI, TajbBaHUKA.

Jlemoncmpayuu

H3mepeHue cuibl TOKa U HaPSHKEHUS.

3aBUCHUMOCTb CONPOTUBJIECHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
MOTIEPEYHOr0 CEUEHUs U MaTepHuaia.

CMmelraHHOE COeTUHEHUE POBOTHUKOB.

[Ipsimoe u3MepeHue 3JeKTPOABMKYIIEeH cuiibl. KOpoTkoe 3aMblkaHHE rajibBaHHYECKOTrO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTH BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne  2JIEKTPOABMIKYIEH CHJIBI MCTOYHMKA TOKA M €r0  BHYTPEHHEIO
COINPOTUBIICHUS.

HaGnronenue snexrponusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce OCylIecTBISETCS C Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CUCTEMBbl YpaBHEHHH, JMHeWHas ¢GyHKus, mnapabona,
runep6osa, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M MX IPOEKLIHUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKMBOM mpupone, nuddys3us, ocMoc, Term1oo00MeH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUIKOCTEM M Tra30B, JJIEKTPUUECKHE
CBOICTBa METAJJIOB, 3JEKTPOJIUTHYECKAs JUCCOLMAINS, TalbBaHUKA.

TI'eoepaghus: BnaxXHOCTB BO3/lyXa, BETPhI, OapOMETp, TEPMOMETP.

Texnonocus: mpeodbpazoBaHue IBUKEHUN € UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHUKE, TOJIIMIIHUKY, HCIIOJIB30BAHME 3aKOHA COXPAaHEHUs HMITyJbCa B TEXHHKE (pakera,
BOAOMET W JpYIHWE), JBHUTaTelb BHYTPEHHEro CropaHus, IlapoBas TypOuHa, OBITOBOM
XOJIONJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MTOJIyY€HUsI COBPEMEHHBIX MAaT€pHallOB, B TOM YHUCIIE



HaHOMAaTEepHAJIOB, W  HAHOTEXHOJOIMH,  DJEKTPOCTATHYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, AJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IPUOOPBHI, FaJIbBAaHHKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3auMOAEHCTBUE NOCTOSHHBIX MAarHUTOB. MAarHutHoOe IIOJ€.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CyTIeprio3ulMd MarHUTHBIX Tosei. JIMHUM MarHUTHOU
uHayknuu. KapTtuHa auHui MarHuTHOM MHYKIIUH TTOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie MPOBOAHMKA C TOKOM. KapTuHa JWHMM MHAYKIMM MarHUTHOTO IOJsS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOT'O KOJBIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoenicTBue NpoOBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cwia JlopeHua, e€ MoOAyinb W HampaBiieHHE. JIBUKEHUE 3apsHKEHHOM YacTULIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DIIEKTPOABUKYILAsA CUJIA MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe anexkTpuyeckoe mosie. DIEKTPOABMKYINAS CHUJIa WHAYKUUHA B IPOBOJHMKE,
JBUKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOMHIYKLIUH. DIIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE IOJI€.

TexHu4yeckue yCTpOMCTBA M TMPAKTUUYECKOE MPUMEHEHWE: TIOCTOSHHBIE MAarHUTHI,
AIIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIHOHHAS M€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHWE AIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.

JIuHUY MHOYKIMY MarHUTHOTO TMOJIS.

B3anmopeiictBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHre caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yuenne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBJICHUS JIEKTPOMATHUTHON UHAYKIUH.

Pa3nen 5. Kose6anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHummusle Koa1eo0anus

Konebarenpnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe Konebanusa. [apmMoHHUeckue
konebanus. Ilepwon, dacrora, ammoutyga u (asa konebanuil. I[IpyXMHHBII MasTHUK.
MareMaTnuecknii MasTHUK. YpaBHEHHE TapMOHHMYECKUX KoJjieOanui. [IpeBpamienue sHEpruu
IPY TAPMOHUYECKUX KOJICOAHUSX.



Konebarenbuplii KOHTYp. CBOOOJHBIC AJIEKTPOMArHUTHBIE KOJICOAHUST B HJICATLHOM
KoJIeOATeIbHOM  KOHTYype. AHAJNOTHs MEXIy MEXaHWYeCKMMHU M 3JIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH cOXpaHEHHsS SHEPTUU B UACATBHOM KOJeOaTeIIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHuax. BbIHYX/IeHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeiHyXA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAQIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya U MOTpeOsieHUE DIEKTPUUYECKONH DHEPIHH.
OKOJIOTUYECKHE PUCKM MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa ucnonab3oBaHus
AIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, JIMHUU 3JIeKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKHUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBanue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Habmroenue pesonanca.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJIEOaHusI.

OcmumnorpaMmbsl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpSsDKEHUS OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mocneaoBaTelbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH HHIYKTUBHOCTU U
KOHJIEHCATOopA.

Monenb TUHUY SIEKTPOIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJBIX KOJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanne MEPEMEHHOIO TOKa B ILENM U3 IOCIENOBATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60JIHbL

Mexanuueckre BOJHBI, yclIoBUs pacnipoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U januHa BonHBL [lomepeunble W mpononbHble BOJHBL. WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCJOBMSI M3Jy4yeHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHo#l BomHe. CBOMCTBAa 3IEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, IpeJloMIIeHue, Moispu3zanus, Audpakuus, uHtepepeHius. CKOpocTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixama >7MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe SJIeKTPOMArHUTHBIX BOJH B TEXHUKE H
ObITY.

[TpuHIIMIIBEI paIOCBA3U U TeNeBUACHUS. Pagnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHU4YeCKHe YCTpPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE HHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHUKA B TEXHHKE W MEIULIMHE, pajap, PajAHONpPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

O6pa3oBaHue U pacIpOCTPaHEHUE TOMIEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmoienue orpakeHus U NpeioMIICHHS] MEXaHUUECKHUX BOJIH.

Habmonenue narepdepeHunn 1 [uppakiind MEXaHUYECKUX BOJIH.



3BYKOBOI pe30HAHC.

HaGnronenue cBsi3M T'pPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTpPa)XXEHHUE, IMpeJIOMIICHUE,
noJisipu3anus, 1udpakuus, HTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHON Cpele.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHBI OTpaxeHus cBeTa. [locTpoeHue Hu300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akoHbl MpENOMIICHUS CBeTa. AOCOMIOTHBIA  MOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpenenbHbIl yrosn IOJHOrO BHYTPEHHETO
OTpPa’KEHUS.

Hucnepcus ceeta. CiioxxHbIl cocTaB O6enoro cera. L{ser.

Cobuparomue W paccewBaronie JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONnTHUYEeCKas CHiia TOHKOM JInH3bL. [locTpoeHune n3o0paxeHuii B coOMparouX U pacCeUBarOIINX
nuH3ax. PopMyIia TOHKOM JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Hutepdepenius cBera. KorepeHTHble UCTOYHUKU. Y CIIOBUS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPESHIIMOHHON KapTHHE OT JABYX CHH(]A3ZHBIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJIEHUU MOHOXPOMATUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOCKIIMOHHBIA  amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, JIUPPAKIIMOHHAS
peméTKa, NoJIIPOUI.

Jlemoncmpayuu

[IpsiMonuHetHOE pacHpOCTpaHEHUE, OTPaKEHHWE M MpeloMiieHue cBeTa. Onruueckue
puOOopBI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieab CBETOBOAA.

UccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.

Mopenu MUKPOCKOTIA, TEIECKONa.

Hab6monenue nnrepdepeHimm ceera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucnepcuu certa.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO MPU3MBIL.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne nokazarenst IpeioMIICHUs CTEKJIA.

UccnenoBanue CBOMCTB M300payKeHUM B JIMH3AX.

HabGmronenue aucnepcuu cera.

Pa3zgen 6. OcHOBBI crienaJIbHOM TEOPHH OTHOCHTEJIBLHOCTH

['paHuibl IPUMEHMMOCTH KIJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJILHOCTH: WHBAPUAHTHOCTH MOXYJISI CKOPOCTHM CBe€Ta B BaKyyme, MPUHIUII
OTHOCHUTENIbHOCTH DUHILTEHHA.

OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAIIEHUE JTHHBI.

DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKOM YaCTUIbI. DHEPTHUS MOKOSI.



Pa3zpnen 7. KBanToBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. ®opmyna [Tnanka cBsizu 3Hepruu (HOTOHA C €ro YACTOTOW. DHEPTUsl U UMITYIIBC
dboToHa.

Otkpeitie u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa 11 hotoddpdekra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. Onbrtel [1. H. JIebenenra.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuyeckue YCTpOICTBA M MpakTHUECKOe NpuUMeHeHHe: (PoTodnaemMeHT, (OTOAATUUK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®DoTo3deKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

Cseroauo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnsiTel Pezepdopna no paccesnuto o -uactuu. IlnanerapHas
mogens atoMa. Iloctymarer bopa. Vsnyyenne n mornomenue GOTOHOB MpU NEpexojie aToMa ¢
OJIHOTO YpOBHS DJHEprum Ha JApyro. Buasl cnektpoB. CHEeKTp YpOBHEH 3HEpPIHMHM aroma
BOZOPOJA.

BonnoBsele cBolicTBa yactull. Bosnbl e bpoiinsa. KopnycKyasipHO-BOJIHOBOW Jyaau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHHUE.

TexHuueckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTpPaJIbHbIA aHaIu3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Llemoncmpayuu

Mogens omnbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HaOGnronenue nuHeHyaToro crekTpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sjpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paauoakKTUBHOIO U3IIy4EHHUS.
CgoiicTBa anb(da-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpeiTue TpoTOoHa W HeiTtpoHa. Hykinonnas Mmonens siapa [elizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniag. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
pasvoaKTUBHOIO pacnaja.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT maccol sipa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEpCHEKTHUBBI  SAIEPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKH.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

Metoap! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUDPA.

TexHuueckue ycTpoHCTBa M NPAKTHUECKOE NMPUMEHEHHE: 103UMETpP, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass 6oMOa.

Jlemoncmpayuu

CuéTunK MOHU3HPYIOIUX YaCTHII.



Yuenuuecxuii sxcnepumenm, rabopamoprule pabomul
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKHU

Ortanbel  pa3BUTUA  acTpoHOMHH. llpukilagHOoe ¥ MHPOBO33pPEHUYECKOE 3HAYCHHUE
ACTPOHOMHH.

Bup 3Bé3anoro neba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIAUMOE JIBH)KEHHE.

CounHeuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMma «CHEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUISl 3BE3] TJIaBHOU
Iocie0BaTeNnbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXKAECHNUHU U 3BotoLuu CoslHIA U 3BE3/1. DTalnbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxkenune Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTuku u kBazapel. YEpHbIe AbIPHI B SApaX ralaKkTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonwioro B3peiBa. PennkroBoe n3nyyenue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie npodiaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOpPYKEHHBIM IJ1a30M C MUCIOJb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN
JUIsL OIIpEJIeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro noiymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM ¥ acTpOHOMHHM B SKOHOMHUYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
TUYECKOM cdepax JesATEIbHOCTH 4YEJIOBEKa, poJlib U MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopurn B (OPMHPOBAHUU
IpeJICTaBICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 001LEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocCyliecTBIseTCS C Y4ETOM
COJIEp’KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHM, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJIEHHE,
DKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUYeCKHe (YHKIHMU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPHI M HX
IPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIE 3JEMEHTApHBIX (DYyHKIIHIA,
MpU3HAKU TI0J100MS TPEYTOJIbHUKOB, ONPEIeNIeHNE TUIOMIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeusn: »nextpuyeckue SBIEHUS B JKMBOM mHpupoje, KojeOaTenbHbIE IBIKEHUS B
KUBOW NpUPOJE, ONTHUYECKHE SBJICHHS B JKUBOM Npupoje, AeWCTBUE paJvallud Ha JKUBbHIE
OpraHU3MBlI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKass CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyH, (poTochEMKA 3eMHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonocus: TUHUM 3JEKTPOIEpead, TEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOABUTATEINb,
UHAYKIMOHHAsl TeYb, pajap, paauoNpHEMHUK, TEJIEeBHU30p, aHTeHHA, Tenedon, CBY-meus,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapest.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHOro mpeaMera «®dusnka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHIKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaT€HBHBIX PC3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPe3yNbTaThl OCBOCHMS y4eOHOTo mpeamera «Du3HKay OJDKHBI OTPaKaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJeHUM, COOTBETCTBYIOIMX TPAJULHOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIecTBna,
paciIMpeHue KU3HEHHOI'O OIbITa M ONBITA AESITENbHOCTH B IPOLIECCE PEATM3alUUd OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIBHOM JeSITeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpazk1aHCcKOro BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMM  OOydarollerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 4JIEHA POCCUICKOI0 OOIIECTBa;

IOPUHATHE TPAAULMOHHBIX OOILIEUEJIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTro OOILIECTBa,
y4acTBOBAaTh B CAaMOYIPABIECHUHN B 00pa30BaTEIbHON OpraHU3aluy;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, MaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHNHCKHUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

HCTETUYECKOE OTHOLIECHHE K MUPY, BKIIIOYAsi 3CTETUKY HAyYHOI'O TBOPYECTBA, MPHUCYILEro
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEeC K pa3iuuHbiM chepam NpodecCHOHATbHOW JEsTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymeit
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JAacTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHME TIJIOOAJBLHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeM;

IJIJAHUPOBAHUE W OCYIIECTBICHUE JIEUCTBUI B OKPYKAKOIIEW Cpele Ha OCHOBE 3HAHMS
1L[eJIEd yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

pacuIMpeHue OmblTa JEeATEIbHOCTH 3KOJOIMYECKOW HaNpaBIEHHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUN TI0 (pu3mKe;



7) HEHHOCTH HAYYHOT'O MIO3HAHMS:

c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (prU3HYECKON HAYKHU;

OCO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUST (PU3UKU
OCYILECTBIIATh POEKTHYIO U UCCIIEI0BATEIbCKYIO JESITEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTebHBIC YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble JJornueckue aeiicTBu:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

OIPEAEIIATh LENH JESTENIbHOCTH, 331aBaTh IapaMeTPbl U KPUTEPUU UX JTOCTHIKEHUS;

BBISIBJISATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMBbIX (PU3UUYECKUX SIBICHUSX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHaIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJIbTATOB LIEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOP/IMHUPOBaTh M BBIIOJHATH PAa0OTy B YCIOBUSAX pPEAIbHOIO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHUS;

pa3BUBATh KPEATHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.
ba3oBble nccienoBareibckme 1eiCTBUSA:

BJIAJI€Th HAyYHOH TEPMMHOJIOTHEH, KIIOUYEBBIMU MOHATHAMM U METOJaMM (U3NYECKOMN
HayKH;

BJIAJICTh HAaBBIKAMU y4EOHO-MCCIIEJOBATEIbCKON U IMPOEKTHOM JeATEeNIbHOCTH B 00JacTh
(¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METO/OB pELIeHMs 3a1a4
(bU3UUECKOro coiepkaHusl, IPUMEHEHHUIO Pa3InYHbIX METO0B IIO3HAHUS;

BJIQ/IETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEpPIpEeTalHH,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B PA3IMYHBIX Yy4YeOHBIX CHUTyallUsX, B TOM 4HCIE INpHU
CO31aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISABJISITH NPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3aady, BbIABUIATH
TUNOTe3y €€ pelleHMs, HaxOAuUThb AapryMEHThl IS J0Ka3aTelbCTBAa CBOMX YTBEPXKIACHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHAIN3UPOBATh TOJYYEHHbIE B XOJ€ pELIeHHs 3aJaud pe3yabTaTbl, KPUTHUECKU
OLICHMBATh UX IOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33/Jaud B 0OpPa30BATEIHHOUM ACSATEIHHOCTH, B
TOM YMCJI€ IPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb MEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEACATEILHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE UJIEU, IPEJJIaraTb OPUTHHAIBHBIE OAXOAbl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, TOIMYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pabora ¢ nnopmanmeii:

BJIa/IETh HABBIKAMU MOJY4YeHHUS MHMOpPMALUU (PU3NYECKOTO COJIEp’KaHUsl U3 HCTOUYHUKOB
pa3HbIX THWIIOB, CaMOCTOSITENBHO OCYLIECTBJISATh IOMCK, aHAJIW3, CHUCTEMATHU3AaLMI0 U
MHTEPIPETALNIO UHPOPMALIUK Pa3IMYHBIX BUAOB U (HOPM MpE/ICTaBICHHUS,;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCIIOJIb30BaTh CpeACTBA MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHI B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPIraHU3ALMOHHBIX 33aJad C COOJIIOJICHHEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, THTHEHBI, PECYpCOCOEpPEKEHNs], TPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOH 0€30MacHOCTH;



CO3/1aBaThb TEKCThl (DU3NYECKOIO COJAEPKAaHUS B pasIMyHbIX (opMmaTax ¢ ydEToMm
Ha3HAueHUs MWHPOpPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
IIPEJICTaBICHNS U BU3YyaIU3aL1H.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA ypOKaX (DU3UKHU U BO BHE-YPOUHOU JESTEIILHOCTH,

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAllMi U CMSATYaTh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIAraThb CBOK TOYKY 3PEHUSA C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATb U UCTOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHINBUAYAIBHONU PabOTHI;

BBHIOMPATh TEMATUKY U METOJbl COBMECTHBIX JNEHCTBUM C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

MPUHUMATh LEJIHM COBMECTHOM JEATEIbHOCTH, OpPraHU30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUA 110 €€ INOCTHIKEHHIO: COCTAaBIATH IUIAH JACHMCTBUH, PACIPENEITh PO C Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOT0 YYaCTHHKA KOMaHbl B OOLIUI pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLEHUBATh MJEU C IMO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIUATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusaunus:

CaMOCTOSITENIbHO OCYILECTBISTh MO3HABATENbHYIO NEATEIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAaH PEIICHHs] PacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUSI TMpPAKTUYeCKOoW paboThl € Y4ETOM HUMEIOLIMXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;

pacumpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBAThH MPUOOPETEHHBIH OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYAULIUUA B 00NacCTH (PU3HKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUMH;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEATEIHHOCTH;

MPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBHI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JICATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nporuiecce 1O0CTHKEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOEHHUS MPOrPaMMBbI IO (pU3UKe AJis
YPOBHSI CpeIHEro obuero oopa3oBaHusi y OOy4YaIOUIMXCSl COBEPILIEHCTBYETCS AMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaralonuil chopMUpPOBaHHOCTD:



CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHHE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cepsl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJalTUPOBATHCA K 3MOLMOHAIbHBIM
W3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBALIMM, BKJIIOYAIOIIEW CTPEMIICHHE K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHUE IPYTHUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOUICHUS C IPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTb KOH(INKTHL.

INPEJIMETHBIE PE3YJIBTATbBI

K xonuy oOyuenus B 10 kJacce npeaMeTHbIE pPe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTHH COBPEMEHHOM TEXHHUKH M TE€XHOJIOTMM, B IPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS HW3YUEHHBIX (PU3MUECKUX MOJEIeH: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANBHBIM ra3, MoJenu
CTPOEHMS Ta30B, KMJIKOCTEH M TBEPABIX TE€J, TOUCUHBIH AJIEKTPUUYECKHUI 3aps] NpU pELICHUU
bu3nueckux 3anay;

pacnio3HaBaTh (PU3NYECCKHE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
PaBHOMEPHOE M pAaBHOYCKOPEHHOE NpPSIMOJIMHEMHOE MABM)KEHHE, CBOOOAHOE NaJECHHUE Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMojaeicTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oxJaKJJeHUHn ), TEIJIOBOE paBHOBECHUE, UCTIAPEHHE, KOHJCHCAIUs, IIaBlIeHHEe, KpUCTAIIM3alHs,
KHUIIEHUE, BIAKHOCTh BO3J/lyXa, MOBBIINICHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
COCyZe, CBA3b MEXKIYy IapamMeTpaMH COCTOSHMs raza B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIKCBHIBATh MEXaHUYECKOE JIBUKEHHE, HCIOJIb3Ys (U3MYECKHEe BEIMYMHBI: KOOpJMHATA,
yTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cuja, UMITYJIbC Tejla, KHHEeTHYeCcKas
SHEprus, NOTEHIMalbHAs JHEpPrus, MexaHudeckas paldoTa, MeXaHHUYECKass MOULIHOCTb;, MpHU
ONMCAHWU TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCHOJB3YEMBIX BEIWYHMH, MX
0003HAUEHMsI U €JMHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEJIUYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMICTBA TEJI W TEIUIOBBIE SIBICHMS, HCIIOJIB3Ys
¢usnyeckue BEIMYMHBI: JaBlIEHUWE Tas3a, TeMIlepaTypa, CpedHssi KHHETHYecKas JHeprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprusi, padora rasza, Kod(pUIMEHT MOJIEe3HOro JEeHCTBUS TEIJIOBOTIO
JIBUTATEIS; IPU ONMCAHUM MTPABUIIBHO TPAKTOBATh (DU3MUYECKHIM CMBICI MCIIOJIb3YEMBIX BEJTMUMH,
uX O0O0O3HAYeHWS] U EAUHMIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOLIUE JAaHHYIO (QU3NYECKYIO
BEJIMUMHY C APYTUMH BETUYUHAM;

ONKCHIBATh M3y4YCHHBIE 3JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONb3Ys (PU3NUYECKUE BETUYMHBL AJIEKTPUUYECKUM 3apsi, 3JIEKTpUUYEcKoe MoJe,
HANpsDKEHHOCTh  TIOJIS,, MOTEHILMal, pPAa3sHOCTh IOTEHIHAJIOB; MPU ONUCAHUM MPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OO003HAUEHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMH BEJTUUYNHAMUY;



aHAJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJIEHUS, UCHOb3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotreHusd, |, |l u |1l 3axkonsr HbroTOHa, 3aKO0H coxpaHeHuUs
MEXAHUYECKOM DHEPIuM, 3aKOH COXPAHEHMs MUMITYJIbCa, IPUHIUI CYIIEPIIO3ULIUN CUJI, IIPUHIUIT
paBHOIIPABUsl MHEPLIUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEUICCTBA, IAa30BbIC 3aKOHBI, CBSA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKECHUS
MOJIEKYJ C aOCOJIIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS
JIEKTPUUECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pas3nuyarh CIOBECHYK (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyaTh yciIoBUs MX O€30MaCHOTO MCIIOIB30BaHMs B TIOBCETHEBHOM JKU3HU;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIEAOBAHMIO (DPU3MUYECKUX SBIEHUH U IPOLECCOB C
UCTIOJB30BAaHUEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH, MpuU 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTb YCTAHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOKI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PHU3UUYECKUX BEJIWYMH, IMPH ITOM
BbIOMpaTh ONTUMAJbHBI CHOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
NOTPEIHOCTEH U3MEPEHMUIA;

UCCIIEIOBATh 3aBHCHMOCTH MEXIY (U3MUYECKUMH BEITUYMHAMH C HCIOJIb30BAHUEM
OpSAMBIX H3MEPEHUH, IMpH STOM KOHCTPYUPOBaThb YCTAHOBKY, (DUKCHpPOBaTh pE3yJIbTaThl
MOJTYYeHHOM 3aBUCHUMOCTH (DM3MYECKHUX BEIWYHMH B BHJE TaONHIl U IpaduKOB, JIEIaTh BHIBOIBI
10 pe3yJbTaTaM MCCIIEI0BaHNUS;

coOnronarh mnpaBuia 0€30IaCHOrO TpyAa IPU HPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOTr0 3KCIEPUMEHTa, Y4eOHO-UCCIEeI0BATEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTU C
UCTIOJIb30BaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pewiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuecKod MOJENbI0, HCIOJIb3Ys
¢du3nyeckue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4l BHIOMpATh (PU3NUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HaUeHUS (PU3NUECKON BEIHUNHBI,

pelaTe KayeCTBEHHBIE 3aJauyd: BBICTPAUBATh JIOTMUECKH HENPOTHUBOPEUYMBYIO LIENIOYKY
paccyXJIeHH ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCMOJNb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ady COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPUPOBAHMS, WHTEPHpPETAlMU U IpPEACTaBIeHUs y4eOHOU u
HAYYHO-TIOMYJISIpHONH HMH(OpMaIuy, MOIYYEHHOM M3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OpMaINIo;

IPUBONUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00bSACHEHUE MPOLIECCOB OKPYXKAIOIIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHns 6€30MacHOCTH MpU 0OpallleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3/I0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;

paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, TUIaHUPOBATh paboTy
TpYMNIIbl, palMOHAIBHO paclpelneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJIApPTHBIX CUTYalUsIX, a/IeKBaTHO OLIEHWBATh BKJIAJ] KaXK/I0TO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHre paccMaTpruBaeMoil MpooIIeMBl.

K xonny oOyuenus B 11 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAayYyHOW KapTHHBI MHpa, B Pa3BUTUHU COBPEMEHHOW TEXHHUKHM M TEXHOJIOTHH, B MPAKTHYECKON
JEeSTENIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YYUTBIBATh TPAHMILBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TO4eyHbIH
JNIEKTPUYECKUN 3apsif, Jyd CBETa, TOYEYHBIM MCTOYHHK CBETA, SANEpHAas MOJENIb aroMma,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/ipa MPU PEeLIeHUN (PU3NIECKUX 3aa4;



pacnio3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHA ¥ KBAaHTOBOUM (DM3HMKH: AJIEKTPUYECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE [JEHCTBUS TOKa, B3aUMOJCHCTBHE MArHUTOB, 3JIEKTPOMAarHUTHAas
WHAYKIHS, JCWCTBHE MArHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBWXKYIIUICS 3aps,
3IEKTPOMArHUTHBIE KOJIEOAHUs ¥ BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, WHTepdepeHnus, audpakinus ¢ TMOJSIPU3ANUS CBETa, JUCIIEPCUs CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJ0POJIa, €CTECTBEHHAsI U ICKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONKCHIBATh M3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIC, ONTHUYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEI) U JJICKTPOMATHUTHBIC SBIICHUS (IIPOLIECCHI),
UCHONB3YS (U3NYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsj, CHiIa TOKa, SJIEKTPHUUECKOe
HaANPSDKEHUE, SJIEKTPUIECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIMANIOB, SJICKTPOIBHKYIIAs CHIIA,
paboTta TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cwia JlopeHla, MHIYKTUBHOCTb
KATYIIKK, YHEPTUsl JIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPUOJ W YacToTa KoieOaHud B
KOJIe0aTeIbHOM KOHTYpE, 3apsi] U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KoneOaHui, (HOKYCHOE PpACCTOSHHUE W ONTHYECKAas CHJa JIMH3bI, NPU ONMUCAHUHM IPABWIHHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAUECHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIC SIBJICHHUS U MPOLECCHI, HCIONB3Ys (U3MUECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMATHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
UMIyasCc (OTOHA, MEpPUOJ] TOoJypacmajia, SHEPrus CBSI3M AaTOMHBIX SJ€p, MPU ONUCAHUU
MPAaBWJIBHO TPAKTOBATh (DU3MUYSCKUN CMBICI WCIIONB3yeMbIX BEIHYHMH, HX OOO3HAYCHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLINE MAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAYCHUE (PU3NICCKON BEITMYUHEI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUSA, UCHOIB3Ys (PU3NYECKUE 3aKOHBI U
OPUHIMIEI: 3akoH OMa, 3aKOHBI TIOCIEAOBATEIBbHOIO W  IMAPALICIBHOTO  COCIUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUST CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHe OWHIITeHHa s ¢doTtoddderTa, 3aKOH COXpaHEHHUS SHEPruu, 3aKOH
COXPAaHCHHSI HMITYJIbCA, 3aKOH COXPAHCHHs DSJICKTPHUSCKOTO 3apsiia, 3aKOH COXpPaHCHUS
MacCcOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH PaJMOaKTUBHOTO pacmajia, MpU ITOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHHE W YCJIOBUS (TPAHHMIIBI,
00yacTi) IPUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJICHUE BEKTOPA WHIYKIUM MArHUTHOTO TIOJISI MTPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITIOJHATh JKCIEPUMEHTHl 10 HUCCIIEOBAHUIO (PU3UYECKUX SIBICHUH M MPOIIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: TMpU 3TOM  (HOpPMYITHpPOBATH
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPETIOKEHHOTO 000PYA0BAHHUS, TPOBOJAMUTD OMBIT M OPMYITUPOBATEH BHIBO/IHI,

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPHU ITOM
BBIOMpaTh ONTUMAIBHBIA CIIOCOO W3MEpPEHUS W HCIOJBb30BaTh HM3BECTHBIE METOIBI OIICHKHU
MOIPEIIHOCTEN U3MEPEHU;

HCCIICIOBATh 3aBUCUMOCTH (DH3MYECKHUX BEJIHMYHH C UCTIOJIB30BAHUEM TIPSIMBIX H3MEPECHU:
IpU ITOM KOHCTPYHUPOBATH YCTAHOBKY, (DMKCHPOBATH PE3YyJIbTAThl MOJYYCHHOW 3aBUCUMOCTH
(GU3HYECKUX BEIIMYMH B BHJE TaOMWI] M TpaduKOB, JejaTh BBIBOABI IO pe3yibTaTam
WCCIICJIOBAHHS,

coOrofaTh mpaBuia O€30MacHOTO TPyAa IMPHU TPOBEJACHWHM HCCICIOBAHUN B paMKax
y4eOHOrO0 OSKCIIEPUMEHTa, YUeOHO-UCCIENOBATEILCKOH U TMPOEKTHOW JESATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;



pemiate pacyéTHBIE 3aJadyd C SBHO 3aJaHHOM (DM3MYECKOW MOJENbIO, HCHOIb3YS
¢u3nveckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 33a4l BIOMPATh (PU3HUECKYIO
MOJZI€TIb, BBIACHATH (DU3MYECKHE BEIWYMHBI U (QOPMYJbI, HEOOXOIUMBIE Ui €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTLI 1 OICHUBATDH PCAJIbHOCTD IMMOJIYYCHHOI'O 3HAYCHU A q)HSquCKOﬁ BCJIMYHHBI,

penraTth KayeCTBEHHBIC 3a/1aud: BBICTPAWBATH JIOTMUYECKH HETNPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHHU C ONOPON Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS,

UCITIONIB30BaTh MPU  PEUICHUH Yy4eOHBIX 3aJad COBpPEMEHHble HH(OpMalNOHHBIC
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMH U TPEICTAaBICHHUS y4eOHOH u
HAYYHO-TIONYJISIPHOM HWH(OpManny, MOITYYCHHOM W3 Pa3IUYHBIX HCTOYHHMKOB, KPHUTHYECKH
aHAJIM3UPOBATH NOTY4aeMyI0 HHPOPMALIHIO;

OOBACHATH NPUHIMIIBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHMYECKHUX YCTPOMCTB, pa3indaTh
YCIIOBHA UX 0€30MaCHOT0 MCIIOJIb30BAaHMSI B TIOBCEJHEBHOM JKU3HU;

NPUBOJHUTEH MPHMEPHI BKJIAJa POCCUICKUX U 3apyOeXKHBIX YUEHBIX-(DU3UKOB B pa3sBUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHUS MO (HU3MKE B IIOBCEIHEBHOW JKU3HH IS
oOecrnieueHus 6€30MacCHOCTH MpU 0OpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHUsI 3J0POBBS U COOTIOICHHUS HOPM DKOJIOTHYECKOTO TOBEICHNS B OKPYKaIOIEH cpeae;

paboTatk B TpyIIIe C BHITOJHEHUEM PA3TUYHBIX COIUABHBIX POJIEH, MITAaHUPOBATh padboTy
TPYIIBl, palMOHANBHO pPACHPEAENIATh OOSM3aHHOCTH M IUIAHUPOBATh  JICSTENBHOCTh B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHMBATHL BKJIAJ KaXAOTO0 M3 YYACTHHUKOB I'PDYIIIBI B
pelIeHre paccMaTpUBaEMOil TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
DIICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTeJibHbIE

padoThI padoTshI
pecypchl

®du3nka — HayKa 0 IpUpo/e.

1 Hayunsie MeT(?)IK bl HO?I;)H:HI/iI 1 bubmorexa HOK

" A 06.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u Mecto pusuku B

5 ($hOopMHPOBaHUK COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B 06.09.2023  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHnueckoe TBUKEHHE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bu6mmoreka [IOK
nerxeHus. [lepemenienne, ckopocTs, 13.09.2023 = https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPAMOIMHEHOE 1 bubnnorexka [JOK
JIBIDKEHHUE 13.09.2023  https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIMHEUHOE 1 bubnuoreka [IOK
JIBHYKEHUE 20.09.2023  https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y cCKopeHue 1 bubnmnoreka [JOK
CBOOOJTHOTO Ma/ICHUS 20.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa HOK

P 27.09.2023  https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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WHepripaibHbIe CHCTEMBI OTCYETA. 27.09.2023  https://m.edsoo.ru/ff0c3be8
ITepBbiii 3akoH HproTOHA
Macca tena. Cuia. [lpunnun
9 CyIneprno3uiuu cui. Bropou 3akoH bubmmorexa [IOK
. 04.10.2023  https://m.edsoo.ru/ffOc3be8
HeroToHa 1715t MaTepuaibHOW TOYKU

10 Tperuu 3akoH HeroToHa niis bubnnoreka HOK
MaTEepUAIbHBIX TOYEK 04.10.2023  https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

11.10.2023 = https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena 11.10.2023 = https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuna cinpOTanefuq; Hupn IIBI/IE(GHI/II/I bubmmorexa [JOK

18.10.2023 = https://m.edsoo.ru/ffOc3f76
TeNa B XKUAKOCTU WJIM raze
[ToctynarensHOe U BpaliaTeabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cuibl. [1nedo cumsl. YcenoBus 18.10.2023  https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeENa
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs 25.10.2023  https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE TBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprus bubnnorexka [JOK
MatepHuaabHON ToukH. Teopema 06 25.10.2023  https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTUN

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



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

[ToTenuuanbHas SHEPrUs yIpyro
neOpMUPOBAHHOU MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

08.11.2023

https://m.edsoo.ru/ff0c461a

18

19

20

[TorennmansHble ¥ HENOTEHIIMATIBHbIC
cuitbl. CBsA3b paboThI
HETIOTEHIMAIBHBIX CHJI C U3MCHEHHEM
MEXaHWYECKOW YHEPTUH CHCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUUECKOW
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJia Ha IPUMEpPEe PACTSHKCHUS
PE3UHOBOTO KIyTa»

KonTponbHas padbora no teme
«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

08.11.2023

15.11.2023

15.11.2023

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. Audpoysus

22.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konuyecto
BemlecTBa. [locrossHHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp

22.11.2023

29.11.2023

29.11.2023



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansubiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT 06.12.2023  https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUKEHHUS MOJIEKYJ. Y paBHEHHUE 06.12.2023  https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona

27 3akoH /lanbToHa. ['a30BbI€ 3aKOHBI 13.12.2023
JlaGopaTtopHnast pabora

28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaM# COCTOSHUS 13.12.2023
Pa3peKeHHOTro raza

29 H3onponecchl B uACATBHOM ra3e U uxX bubnuorexa [IOK
rpaguyeckoe npeICTaBIeHNuE 20.12.2023  https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKOU CUCTEMBI U

30 crocoObI e€ m3MeHeHus1. KonmuecTBo bubmuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs 20.12.2023  https://m.edsoo.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UICATHHOTO
rasa

31 Buasl Tennonepenaun Eubmorexa IIOK

27.12.2023  https://m.edsoo.ru/ff0c5c36
Y ienbHas TEIIOEMKOCTD BEILIECTBA.

39 KonunuecTBo Tennotel npu bubnnorexka [JOK
Teruonepenave. AnuadbaTHbIN 27.12.2023  https://m.edsoo.ru/ff0c5c36
nporuecc

33 [TepBbIil 3aKOH TEPMOJIMHAMUKHU U €T0 bubnuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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NPUMEHEHHE K U30IPOoIIeccaM 10.01.2024  https://m.edsoo.ru/ffOc5efc
HeoOpaTuMocTh MpoIieccoB B
34 npupoje. Bropoii 3akon bubmorexa LHOK
Pypoie. BTOp 10.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMHUKHU
35 [Tpuniun nevicteust u KII/ TenmoBoit bubmuoreka [JOK
MaIlluHbI 17.01.2024 | https://m.edsoo.ru/ff0c600a
36 K KII
Hukn Kapnao u ero KII/] 17.01.2024
37 DKoJ0ru4ecKue npooIeMbl
TEIJIOOHEPTETUKU 24.01.2024
38 Ob6o6maromuit ypok «MosnekynspHas bubnnorexa [HOK
¢duznka. OCHOBBI TEPMOAMHAMUKI) 24.01.2024  https://m.edsoo.ru/ff0c6938
KonTtponpsHast pabora o Teme
39 «Momnexkynspras pusuka. OCHOBBI bubmorera [JOK
Y ’ 31.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMHUKHY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kuneHue 31.01.2024  https://m.edsoo.ru/ff0c63b6
AOCOoII0THAS U OTHOCHTEILHAS
41 BIAXXKHOCTH BO3ayXa. HachIeHHbIH Bubmorexa ITOK
ap yxa. 07.02.2024  https://m.edsoo.ru/ffOc64d8
I
TBeépnoe teno. Kpucramimueckue n
aMmopdHbIe Tena. AHU30TPOIIHUS
42 CBOPI;SIB KPHUCTAJIJIOB }I(Tlf KHE bubmmorexa [TOK
P AR 07.02.2024  https://m.edso0.ru/ff0c65f0
Kpuctayibl. CoBpeMEHHBIE
MaTepUaTbl
[TnaBneHure U KPUCTAIUTH3AIIUS.
43 VY nenpHas TENa0Ta INIaBICHUS bubmorexa [TOK
' 14.02.2024 = https://m.edsoo.ru/ff0c6708

Cyb6numarus
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https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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bubmuorexa [JOK

44 YpaBHCHHE TENIOBOTO banarca 14.02.2024 https://m.eds00.ru/ff0c6820
DnexTpu3anus Tel. JINeKTPUICCKUN
45 3apsia. JIBa BUJIa DIEKTPUUECKUX bubmorexa LHOK
DAL A p 21.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOOHUKH, TUIIIEKTPUKH H
46 H(I))J'I HOBO HIfKI/I 3a;§H COXpPaHEeHUs bubmoreka LOK
YHPOBOA ) P 21.02.2024 @ https://m.edsoo.ru/ff0c6bcc
IIEKTPUIECKOTO 3apsaa
B3aunmMonencrBue 3apsaaoB. 3aK0H
47 K HOHaHToqeqHHH‘znﬂeKT AYECKUA bubmaorexa LIOK
Y ' P 28.02.2024  https://m.edsoo.ru/ff0c6ced
3apsia
Hanpssk€HHOCTB 2EKTPUYECKOTO
48 nons. [puHnmn cynepnosuuuu bubnuorexa [JOK
AJICKTPUUCCKUX ToJIeH. JIMHII 28.02.2024  https://m.edsoo.ru/ffOc6df2
HaIpPsHKEHHOCTH
Pabota cuit 371eKTpOCTaTHIECKOTO
49 osd. Ilorernman. PasHocts bubmmorexa [JOK
' ’ 06.03.2024  https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
IIpoBo 3J1e
50 | omestpocrammeckow mote, BuGmnorera 11K
P ] 06.03.2024  https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
N bubnmnoreka [JOK
51 IneTpoeMKocTs. Kornencarop 13.03.2024  https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTH TJIOCKOTO
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubmmorexa LOK
A pa. JHep P 13.03.2024  https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
JlabopaTtopHast pabota "M3mepenne
53 ..
AJIEKTPOEMKOCTH KOHJIeHcaTopa" 20.03.2024



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

55

56

57

[IpuHMI nelCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIUPOBAJIBLHOTO
arnnapara, CTpyMHOro mpuHTepa.
DJIEKTpOCTAaTUUYECKas 3aIUTa.
3a3eMiieHHe IEKTPOIPUOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotupnenue. 3akon Oma it
y4acTKa [enu

[TocnenoBarenpHOE, apaLIEIBHOE,
CMEIIaHHOE COSANHECHHE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOBY

PaboTa 1 MOLITHOCTB 2JEKTPUUECKOTO
ToKa. 3akoH J[xoyns-Jlenna

0.5

20.03.2024

03.04.2024

03.04.2024

10.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 17151 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHSI

0.5

10.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPBIX
METAJIJIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS] METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

17.04.2024

60

61

DNEeKTPUYECKUH TOK B BaKyyMe.
CBoucTBa AJIEKTPOHHBIX MTYYKOB

[MomynpoBoAHUKH, UX COOCTBEHHAS U

17.04.2024

bubmuorexa [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

npuMecHast poBoAUMOCTh. CBOMCTBA 24.04.2024  https://m.edsoo.ru/ffOc84ae
p—Nn-nepexona.
[TonynpoBoIHUKOBBIE TPHOOPEI
DJEKTPUUECKUN TOK B PaCTBOpax U

62 paciuiaBax 3J€KTPOJIUTOB. 1 bubmuorexa [IOK
DIIEKTPOTUTHYECKAS JUCCOLIHAITHSI. 24.04.2024  https://m.edsoo.ru/ff0c82ba
DIIeKTpONIu3
DNEeKTPUIECKUN TOK B Ta3ax.

63 CaMOCTOSITeTLHBIN U 1 bubmuorexa [JOK
HECaMOCTOSITENIbHBIN pa3psi. 08.05.2024  https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
OnexTpudeckue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHnenue. [lpaBuna TexHuku 08.05.2024  https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06mmaromuit ypok 1 bubnmnorexa [JOK
«DNEKTPOIUHAMUKAY 15.05.2024 | https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no reme

66 «Qnekrpocraruka. [IocTosHHBIMI 1 bubnnorexka [JOK
3JIEKTpUYECKU TOK. TOKHU B 15.05.2024  https://m.edsoo.ru/ffOc8a8a
Pa3INYHBIX Cperax»

67 PesepBHbIil ypok. KonTpoiabsHas 1 bubnnoreka [JOK
pabota o Teme "DIeKTpoANHAMHUKA" 22.05.2024  https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubmuorexa [JOK
no temaM 10 kiacca 22.05.2024  https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue il:;:eﬂl/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

WHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «Marautoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Koneb6arenpabid koHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennbId Tok. CUHYCOUJAIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
MIPUMEHEHHNE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCETHEBHOU
KU3HU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 CBOMCTBA U cKopocTh. [lIkana bubmmorexa LIOK
P ' https://m.edsoo.ru/ffOccfe
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P ora. 1oeTb https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHbin bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[1OKa3aTelIs IPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne n300pakeHH B bubmmoreka [JOK



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

nH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCIIOBHSI UX 0€301MacHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIacCUYeCKOW MexaHukH. [locTynarsl bubnnorexa [JOK
CIIELIMAIBHOU TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue mmorera L
https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprus ¥ UMIYJIbC PENSITUBACTCKON Bu6 OK
38 gacTullbl. CBS3b MaCChI C YHEPTHEH U noimorexa L
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexra. YpaBHEHHE
42 BH“HmTeI(/llea .]'qu)l(b(i)OTOB(l)(geKTa bubmorexa LOK
. ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMHuueckoe JCUCTBUE bubmorexa HOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(dhoToseMeHT, GOTOIATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu bbmmorexa [TOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bu6nmorexa LIOK
47 IT b
OCTYIIATRI bopa https://m.edsoo.ru/ff0dOafa
H3znyyenne u norionieHue (oToOHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOHCTBa YacTull. BoJIHEI
- bubnuotexa [JOK
49 ne bpouns. Kopnyckynsipro-

BOJIHOBOU AyaJIn3M. CnoHTa"HHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CaorictBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpBITHE IPOTOHA U HEHUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIM U TO3UTPOHHBIW OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.
Snepusbie peakuu. A nepHbIn
peaktop. [Ipobrnemsbl, mEpPCIEKTUBHI,
JKOJIOTUYECKUE aCIEKTHI SIACPHOU
SHEPreTUKHU

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/pl HaOM01eH!s U
pErUCTpalyy JIEMEHTAPHBIX YaCTHLI.
Kpyrastii cton «@yHaMeHTalIbHbIE
B3auMoJeUCTBUS. EquHCTBO
(bu3nuecKOr KapTUHBI MUpa»

Bun 3s€3nnoro Heba. Co3sesnus,
SIpKHE 3BE3/bl, TUIAHETHI, UX BUUMOE
neuxeHue. ColnHeuHas cucreMa
Comnaue. CoyiHeuHast akTUBHOCTb.
Hcrounuk sHeprun CosHLA U 3BE3]T

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHOU
IIOCJIeI0BAaTEIbHOCTH. BHyTpeHHEee
ctpoeHue 38€31. CoBpeMEeHHbIE
MPEACTABICHUS O IIPOUCXOKICHUU U
sBositonu CoJHIa U 3BE3]

Muneunbid [1yTe — Hama ["anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'amaktuku. YepHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pa3z0oeranue rajgakTuUK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nyyeHue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIUAIBLHON 1
THUYECKON cdepax NesITeIbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GOpMHUPOBAHUU
MpEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




O6o06mraromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMaruHuTHast MHIYKIUS
PesepBHblii ypok. Ontrka. OCHOBBI

67 CHEIHAILHON TeOpUn 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHThI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO

«HpOCBCHICHI/Ie»

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA
https://rosuchebnik.ru/product/fizika-10-klass-bazovyy-uroven-uchebnik-

726436/

IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
bubmoreka [IOK

https://ege.sdamgia.ru/



