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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpPEAHEro 00IIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJOXXEHUW W TpeOOBaHWUU K Pe3yslbTaTaM OCBOCHHUS OCHOBHOMU
oOpasoBarenbHON mporpammbl, npenactaBieHHbIX B ®I'OC COO, a Takke ¢ ydérom
(dbenepanpHOl paboueil mporpaMMbl BOCIMTAHUS M KOHLEMIMU IPENojaBaHus y4eOHOro
npeaMera «®Puzuka» B oOpa3oBaTeNbHBIX opranuzamnusax Poccuiickoit dexaeparium,
peanu3yrouMX OCHOBHbBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copepxanue mporpamMmbl 1o (M3MKE HAMpaBIeHO Ha (OPMUPOBAHHE E€CTECTBEHHO-
HAayyHOM KapTuHbl Mupa oOydaromuxcsi 10—11 kmaccoB mpu oOydeHuun ux (usmke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESTEIBHOCTHOIrO mojaxoja. [Iporpamma no ¢usnke
cootBeTcTBYeT TpeboBanusam GI'OC COO k miaaHUPYEMBbIM JIMYHOCTHBIM, MPEAMETHBIM U
MeTanpeIMETHBIM pe3yJibTaTaM 00yUYeHus, a TAK)KE YUUTHIBAET HEOOXOJUMOCTh pealln3aluu
MEXIPEAMETHBIX CBsI3el (PU3UKHU C €CTECTBEHHO-HAYYHBIMH yU4eOHBIMH MpeaMeTamu. B Helt
ONPEACISAIOTCA OCHOBHBIC LIETM U3Y4YeHHS (UMK Ha YpPOBHE CpPEIHEro oOIero
oOpa3oBaHMsl, IUJIAHUPYEMble pE3yJbTaTbl OCBOCHMS Kypca (U3UMKHU: JIMYHOCTHBIE,
MeTanpeIMeTHBIC, MpeIMEeTHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3MKe BKIIOYAET:

e IUIAHMpPYEMbIE Pe3yNbTaThl OCBOCHUA Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM

qyCIie MPEAMETHBIE PE3YNbTaThl 10 ToAaM O0yUeHHUs;

e cojepkaHue yueOHoro npeamera « Du3nKay 1mo rojgaM o0ydeHusl.

du3zuka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MNPHUPOAIbI, BHICTyNass B KauecTBe
y4eOHOro mpeaMeTa B IIKOJE, BHOCHUT CYIICCTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUH 00
okpyxatomeM mupe. [lIkonpHBIN Kype (PU3MKH — CHCTEMOOOPa3yIOMMA ISl €CTECTBEHHO-
HAy4YHbIX y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIeKAT B OCHOBE MPOIIECCOB
U SBJICHUHN, W3y4aeMbIX XUMHUEH, Ouosorueu, guzndeckod reorpadueit m acTpoHOMUEH.
Hcnonp3oBaHne W aKTUBHOE MPUMEHEHUE (DU3MYECKUX 3HAHUU OIpEAeNsIeT XapakTep U
pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTUH B cdepe DHEPreTHKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJYyYEHUs HOBBIX MaTE€pHaOB C 3aJaHHBIMH CBOWCTBaAMHU M Jpyrux. M3zydeHue
(U3MKU BHOCUT OCHOBHOW BKJIaJ B (POPMHUpOBAHHE €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa
oOyuaromuxcsi, B (pOpMUPOBaAaHUE YMEHHH MPUMEHATh HAYYHBIH METOJI MO3HAHUS TIPU
BBITIOJITHEHUH UMK YIEOHBIX HCCIIEIOBAHUN.

B ocHOBY Kkypca ¢u3MKH 71 YPOBHSI CpeHEro 0OIIero oOpa3oBaHMs MOJIOKEH P
uJel, KOTOPhIE MOXHO pacCMaTPUBATh KaK MPUHIUIIBI €70 IIOCTPOCHHUS.

Hoes yerocmnocmu. B COOTBETCTBUM ¢ HEW KypC SIBISECTCS JIOTHYECKU 3aBEPIIEHHBIM,
OH COJIEP>KUT MaTepual U3 BCEX pa3lieioB (PU3MKHU, BKIIOYAET KaK BOIPOCHI KIACCUYECKOM,
TaK U COBPEMEHHOU (PU3UKH.

Hoesn cenepanuzayuu. B COOTBETCTBHHM ¢ HEM MaTepuan Kypca (QU3NKK O0bETUHEH
BOKpYT ¢u3nueckux Teopuil. Bexymm B kypce siBisieTcs GOpMHUpPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSAX MaTE€pPHUH, BEIIECTBE U MOJIE.

Hoesa  eymanumapuszayuu. E€  peanusauus  NOPEANOJaraeT  HCIOJIb30BaHUE
TYMaHUTAPHOTO TMOTEHIMANa (PU3NYECKOW HAYyKW, OCMBICICHHUE CBSI3U Pa3BUTHS (U3HKU C



pa3BuTHEM OOIIEeCTBAa, a TaKkKe C MHUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH H
HKOJIOTMYECKUMU TIPOOIIeMaMu.

Hoes npuknaownoiu nanpaenennocmu. Kypc Qu3Mku mnpesarnosaracT 3HAKOMCTBO C
IIMPOKUM KPYTrOM TEXHHUYECKUX W TEXHOJOTHYECKHX MPWIOKCHHH H3yYEeHHBIX TEOpUH U
3aKOHOB.

Hoesn osxonocuzayuu peanusyeTcsi MOCPEACTBOM BBEACHUS DJIEMEHTOB COJEp>KaHUS,
MOCBSIIEHHBIX YKOJOTHYECKUM MpobdIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pa3BUTHEM
TeXHHKA W  TEXHOJOTHWH, a Takke O0OCykaeHus mpoOjeM  palrdoHAIBHOTO
IPUPOJIOTIOIH30BAHUS M SKOJOTHYECKON O€30MMacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (GU3MKH HA YPOBHE CPETHEr0 001Iero oopa3oBaHus
ABISIOTCA (hr3nueckue Teopud (hopMHupoBaHHE MPEACTABICHHN O CTPYKTYpE MOCTPOCHHS
busznueckoil Teopuu, poiau (yHAAMEHTAIHHBIX 3aKOHOB M MPHHIIMIIOB B COBPEMEHHBIX
NPEICTABICHUSAX O MIPUPOJIC, TPAHUIAX TPUMEHIUMOCTH TEOPH, /ISl ONTUCAHHSI €CTECTBEHHO-
HAYYHBIX SIBJICHUI U IPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0A B Kypce (PU3MKHU pealin3yeTcsl Mpexae BCEro 3a
Cu€T OpraHu3aluyd SKCHEPUMEHTATbHON JeATeNbHOCTH oOydvaromuxcs. g 6a3oBoro
ypOBHSI Kypca (DM3MKH — 3TO HCIIONH30BAHHE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIaDOPATOPHBIX padOT, KOTOPHIE B IIporpamme 1o (pU3uKe 00beTNHEHBI B
OOIIMI CHUCOK YYEHHYECKHX MPAaKTUYECKUX pPaldOT. BpineneHue B yKa3aHHOM IepedHe
nabopaTopHbIX pabOT, MPOBOAMMBIX [UJIsI KOHTPOJS M  OLEHKH, OCYILECTBISCTCS
ydacTHUKaMHi 00pa30BaTENILHOTO TIpoIlecca MCXOIs M3 OCOOCHHOCTEH TIJIaHUpPOBAHUS |
ocHameHus: kabunera Qu3uku. [lpu 3TOM oOOecmeunBaeTcs OBIAJCHHE OOYYAIOIIUMUCS
YMEHHSIMH TPOBOJUTH KOCBEHHBIC M3MEPEHHS, UCCICIOBAHUS 3aBHCHMOCTEH (U3NUYECKUX
BEJIMYMH U MIOCTAHOBKY OMBITOB MO MPOBEPKE MPEITOKEHHBIX THIIOTE3.

bonbiioe BHUMaHuE YAENAETCS PEUICHUIO PAacUE€THBIX M KaueCTBEHHBIX 3aaay. [lpu
ATOM JUIS PacuETHBIX 3a7a4 MPHOPUTETOM SIBIISIFOTCS 3a7add C SIBHO 3aJIaHHON (PU3NIECKON
MOJIETIBIO, TTO3BOJISIFOIINE TPUMEHSITh U3YUCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO
paszzena Kypca, Tak U MHTETPUPYs 3HAHUS U3 Pa3HbIX pa3nenoB. [l KaueCTBEHHBIX 3aj1au
NPUOPUTETOM SABIIAIOTCS 3aJaHUsl Ha OOBSCHEHHE MPOTEKAHUS (UBMYECKUX SBICHUH U
MIPOIIECCOB B OKPYXKAIOIIEH KU3HU, TPEOYIOMIHe BbIOOpa GU3HMUECKOM MOJEH IJIsi CUTyaIluu
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBaHusimu DPI'OC COO k MarepuaqbHO-TEXHUUYECKOMY
o0ecrnieueHn0 yaeOHOro mpoiiecca 06a30BbIii YPOBEHb Kypca (PU3MKKM HA YPOBHE CPEIHErO
o01m1ero o0pa3oBaHusl TOJKEH U3Y4aThCs B YCIOBHIX NMPEAMETHOTO KaOuHeTa (PU3MKH WU B
YCIIOBUSX HWHTETPUPOBAHHOTO KaOWHETa MpPEJAMETOB €CTeCTBEHHO-HAy4yHOTO Iukia. B
KaOuHeTe (QU3NKKA JOKHO OBITh HEOO0XOoIuMoe JabopaTopHoe OOOpyaOBaHUE ISt
BBITMIOJTHEHHS yYKa3aHHBIX B MporpaMMe Mo (pu3uke YYCHHUECKHX MPaKTHYECKUX padoT U
JE€MOHCTPAIIMOHHOE 000PYAOBaHHUE.

JleMOHCTpallMOHHOE 00O0pynOBaHUE (OPMHUPYETCS B COOTBETCTBHUH C MPUHIIUIIOM
MUHUMAIBHON JOCTATOYHOCTH U 00ECIIeYMBACT MOCTAHOBKY MEPEUYHCICHHBIX B MPOTPaMMe
1o (U3MKE KIIFOUEBBIX JEMOHCTPAIMHA JIJIsl HCCIICAOBAHUS N3Y9aeMbIX SIBJICHUN U MPOIECCOB,
SMIOUPUYECKUX U (PYHIAMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.



JIabopatopHoe 000pyaOBaHHE AJIsl YUEHUYECKUX MPAKTHUECKUX paboT hopMupyercs B
BUJIE TEMAaTUYECKUX KOMIUJIEKTOB U 00€CIeUnBaEeTCsl B pacu€re OJHOTO KOMILJIEKTa Ha JBYX
obOyuaromuxcsi. TeMaTuyeckue KOMIUIEKTBhI JJa00paTOpHOTO OOOpYyIOBaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILIEKCHOM HCIIOJIb30BaHUU aHAJIOTOBBIX U HU(PPOBBIX IPUOOPOB, a TaK¥Ke
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU(POBBIX 1TAOOPATOPHIl.

OCHOBHBIMU IIENIIMU U3Y4YE€HUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISIOTCS:

dbopMHUpoBaHUE HHTEpeca U CTPEeMJICHUs OOYy4YaloIMUXCid K HAyYHOMY HU3YYEHUIO
OPUPOBI, PA3BUTHUE UX UHTEIUIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEM;

pa3BUTHE TMPEJICTABIECHUNA O HAYYHOM METOJIe IMO3HaHUS U (QOpMUpPOBaAHUE
HCCIIEIOBATENICKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBICHUSIM;

dbopMUpOoBaHHE HAYYHOTO MHUPOBO33PEHHUSI Kak pe3yjabTaTa HW3YYEHHsS OCHOB
CTPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHupoBaHUE YMEHUN OOBICHATH SBJICHUS C HCIOJb30BAaHUEM (U3HUUECKUX
3HAHUU U HAYYHBIX JI0KA3aTEIbCTB;

dbopMHUpOBaHWE TPEACTABICHUA O poiu GU3NKKA I Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTUM.

JlocTmxkeHne ITUX lielield 00ecriedrnBaeTCsl pelieHueM CIEAYIONUX 3a7ad B MPOIecce
n3y4deHus Kypca GU3UKH Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus:

NpUOOpETEeHUE CHUCTEMBl 3HAaHUKW 00 o00mux (U3NUYecKux 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPUSX, BKIIOYasi MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, JIEKTPOIMHAMUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(U3UKH;

(GopMUpOBaHHE YMEHUH NPUMEHATh TEOPETUUECKUE 3HAHUS Il OObBSICHEHUS
(¢u3nuecKux SIBICHUNW B NPUPOJE M JJIs NPUHATUS NPAKTUUECKUX PEUIEHUH B
MMOBCEIHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIIeHMs Pa3IUYHbIX 337a4 C SBHO 3aJaHHOM (PU3NYECKOU
MOJIENbl0, 3aJad, MOJPAa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3JaHUE (PU3NUECKOU
MOJIEJIY, aICKBATHOM YCIIOBUSM 3a/1a4H;

MOHUMAaHHE (PU3MUYECKUX OCHOB M MPHUHIIMIIOB ACUCTBUS TEXHUUYECKUX YCTPONCTB H
TEXHOJOTUYECKUX MPOLIECCOB, NX BIMSIHUSA HA OKPYXKAIOLIYIO CPENY;

OBJAJCHUE METOJAaMHU  CaMOCTOATENIBHOIO  IUIAHUPOBAaHUA W IPOBEICHHUS
(¢u3NUEeCKUX  OKCIIEPUMEHTOB, AaHaIW3a M  HUHTEPIpETalud  HHPOpMaLuH,
OIIpENEICHUS JOCTOBEPHOCTH IIOIYYEHHOTO PE3YJIbTaTa;

CO3JaHHE YCIOBMM JUIsI pPa3BUTUA YMEHMH IPOEKTHO-HUCCIIEIOBATEIBCKOM,
TBOPYECKOU ESATENBHOCTH.

Ha uzydenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEAHEr0O OO0IIero oOpa3oBaHus
otBoauTcs 136 yacos: B 10 kiacce — 68 "acoB (2 yaca B Henento), B 11 kiacce — 68 yacos (2
gyaca B HEJICIIIO0).

[Ipenyaraemeiii B mporpamme 1o ¢GU3HNKE MEPEUYCHb JIAOOPATOPHBIX M MPAKTUICCKUX
paboT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENh JElaeT BBHIOOp MpPOBEACHUS 1a00paTOPHBIX
paboT U OMBITOB C YYETOM UHAUBUAYATBHBIX OCOOCHHOCTEN 00YYAIOIINXCS.



COILEP KXAHUE OBYYEHUA

10 KITACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOT'0 MO3HAHUS

®dusuka — Hayka o npupoje. Haydnsle MeToabl MO3HAHMS OKpYyXkaromero mupa. Pons
HKCIIEPUMEHTA U TEOPHUH B MPOLIecce MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (pU3HKe.

MonenupoBanue (u3Mueckux SBICHMA U mpolueccoB. HayuHble THUIOTE3HI.
®duznyeckue 3aKOHbI U Teopuu. ['paHuIpl npuMeHUMOCTH (HU3NUECKUX 3aKOHOB. [IpuHImm
COOTBETCTBHUS.

Ponp u mecto Qu3uku B (HOpMHpPOBAaHMM COBPEMEHHOW HAy4HOW KapTHUHBI MHpa, B
IIPAKTUYECKOMN AEATEIBbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanorosble ¥ IU(PPOBHIE U3MEPUTETbHBIE PUOOPHI, KOMIIBIOTEPHBIE TATYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBMKEHUE. OTHOCUTEIBHOCTh MEXAaHWYECKOro naBmxkeHus. Cucrema
oTcuéra. TpaekTopusi.

[Tepemenienue, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHUE
MaTepUaAIbHOM TOYKH, UX TMPOCKIIUH HA OCH CUCTEMbI KoopAuHAT. CIOKEeHHE MepeMeleHUI
U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSIMOJIMHENHOE JBUKeHue. [ paduku 3aBUCHUMOCTH
KOOPAUHAT, CKOPOCTH, YCKOPEHUS, IyTH U EPEMELIEHUS MAaTEPUATBHON TOUKU OT BPEMEHHU.

CBoOoaHOE TIazieHue. Y CKOpEHHE CBOOOTHOTO TTaICHUS.

KpuBonunenHnoe nsuxkeHue. [[BrokeHHME MaTEpUAIbHOM TOYKM IO OKPYKHOCTH C
ITOCTOSTHHOM IO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs CKOPOCTh. llepuon u
yacToTa oopauieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpOWCTBAa M MPAKTUYECKOE NPUMEHEHHE: CIHIOMETp, [IBUKEHUE
CHApSII0B, LICTIHBIE U PEMEHHBIE NIEPEIaUH.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, MILTFOCTPALUS KHUHEMATUUYECKUX XAPAKTEPUCTUK JIBUKEHUS.

[IpeoOpazoBanue NBUKEHUIN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B Pa3peKEHHOM IPOCTPAHCTBE.

Ha6nronenue aBmxeHus Tena, OpOoIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTATIBHO.

N3mepeHne yCKOpeHus: CBOOOIHOTO NaJACHHUS.

HanpasneHue cKopocTy Ipu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABUKEHUS C LIETBIO ONPEAECIEHNUSI MTHOBEHHOM CKOPOCTH.

HUccnegoBanne  COOTHOWIEHHMS  MEXAYy  IYTAMH, [NPOWJICHHBIMH  TEJIOM  3a

NOCJIEN0BATENbHBIE PABHBIE NPOMEKYTKHM BPEMEHU IMPU PABHOYCKOPEHHOM JIBUKEHUHU C
HA4YaJIbHOW CKOPOCTBHIO, PABHOW HYJIIO.



N3yueHne nBUKEHUS IIApUKA B BA3KOW KUJIKOCTH.

N3yuenune aBMKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunuun otHocutenbHOCTH [amuies. IlepBeii 3akoH Herorona. MHepuumanbHbIC
CUCTEMBI OTCYETA.

Macca Tena. Cuna. Ilpunnun cynepno3unuu cwi. Bropoit 3akoH Hbprorona s
MaTepuaabHOU TOUKH. Tperui 3akoH HproTOHA 111 MaTepUaibHbIX TOYEK.

3akoH BceMUpHOTO TsAroteHus. Cuna tsoxectu. [lepBas kocMHuueckas CKOpPOCTb.

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

Tpenue. Buasl Tpenus (mokos, ckoyibxeHus, kaueHus ). Cuna tpeHusi. Cyxoe TpeHue.
Cunma TpeHHS CKOJIBKEHHS W cuwia TpeHus mokos. Kosdoumument tpenus. Cuna
CONIPOTHUBJIEHUS MIPU JBUKEHUU TeNa B KUAKOCTH WUJIIU ra3e.

[TocTynarenbHOE U BpaliaTelbHOE ABMKEHUE a0COMIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OCH BpaumieHus. [lnedo cuibl. YcnoBus paBHOBECHS
TBEPAOTO TEJIA.

TexHudeckne yYCTpPOWCTBA U MPAKTUYECKOE IPUMEHCHUE: MOIAIIUITHUKH, JIBUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SlBnenue nHepUUH.

CpaBHeHHE MacC B3aUMOJEHCTBYIOIIUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CrioxeHue CHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJICHUH.

CpaBHeHUE CUII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuui sxcnepumenm, 1abopamopHuie pabomoi

Nzyuenne nBmxeHust Opycka 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMarium.

HccnenoBanue yciioBHil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3akonvl coxpanenus ¢ MexanHuKe

NmMnynbc MaTepuanbHOM TOUKH (TeNa), CHCTEMbI MaTEpUAIbHBIX TOUEK. IMITyJIbC CUIIBI
Y U3MEHEHHE UMITyJIbCa TeJIAa. 3AKOH COXPaHEHUs UMITyJibca. PEAKTUBHOE JBH)KEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckast sHeprust MaTepralibHOM TOUkH. TeopeMa 00 M3MEHEHUN KUHETUYECKON
SHEPIUH.

[lorenuuanbHass »Heprus. lloTeHIManbHas SHeEpPrus yOopyro AePOpMUPOBAHHON
npy>kunbl. [loTeHnnansHas sHeprus Tena BOJIM3u NOBEPXHOCTH 3EMIIH.



[ToTeHuManbHple U HENOTEHIMANbHBIE CHIIbI. CBA3b Pa0OThl HEMOTEHIMAIBHBIX CUJI C
U3MEHEHUEM MEXAHUYECKOW 3HEPIMM CHCTEMBI Te€J. 3aKOH COXPAHEHHUS MEXaHWYECKOH
DHEPIHUH.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE IPUMEHEHUE: BOJOMET, KONED, NPy KUHHBIN
IIACTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

[lepexon moTeHNMAIBHON YHEPTUHN B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabonol

N3ydyeHne aOCONIOTHO HEYHNPYroro yjapa ¢ HNOMOUIbIO JIBYX OJMHAKOBBIX HMTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu paOOThl CHIIBI C U3MEHEHHMEM MEXaHMYECKOW HHEPruM Teja Ha
IIPUMEPE PACTKEHUS PEZUHOBOTO KTy Ta.

Paznen 3. MoJsekyJsipHasi Gu3uMKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHbIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpUM M UX OIMBITHOE
obocHoBanue. bpoyHoBckoe — gBwkenue. uddysus. Xapaktep — ABUKEHUS U
B3aMMOJICMCTBUS YaCTHUIl BEUIECTBA. MOJEINU CTPOEHHUS Ta30B, KUIAKOCTEW U TBEPIABIX TEN U
00OBSCHEHHE CBOMCTB BEILIECTBA HAa OCHOBE 3TUX Mojeieil. Macca u pasMepbl MOJIEKYIL.
KonuuectBo Bemectsa. [Tocrosnnas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ nsmepenue. [lkana remneparyp Llenscus.

Mopens uneanbHoOro raza. OCHOBHOE YpaBHEHUE MOJEKYISIPHO-KMHETHUECKON TEOpUHU
UAcaIbHOrO Ta3a. AOCONIOTHAs TeMIeparypa Kak Mepa CpelHed KUHETHUYECKOW >HEepruu
TEIUIOBOTO JBMKEHHsT 4actull rasa. lllkama temmneparyp KenbBuHa. 1'a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlansTona. M3omporieccsl B U€aIbHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM BelllecTBa. ['paduueckoe MpeacTaBlIeHUE H30MPOLIECCOB:
U30TepMa, U30Xopa, u3odapa.

TexHuueckue ycTpoicTBa U MpakTUUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKA3bIBAIONINE UCKPETHOE CTPOCHHE BemecTBa, (GoTorpaduu MOJEKYI
OpPraHUYECKUX COCTMHEHUMN.

OnbiThl 10 U HY3UN KUAKOCTEN U ra3oB.

Monens OpOyHOBCKOTO TBUKECHHUSL.

Mogens onbita llTepHa.

OnbIThI, T0Ka3bIBAIOIIUE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMO/ICUCTBUS.

Mogens, HIUTFOCTpUpPYOLIas MPUPOAy AABICHHUS I'a3a Ha CTEHKU COCYa.

OnbIThI, WLTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UI€AIBHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuu sxcnepumenm, 1abopamopHvie pabomoi



Omnpenenenre mMacchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE HM3MEpPEHUN 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3yXa B HEW.

HccenenoBanue 3aBUCHMOCTH MEXIY ITapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvlt mepmoouHamuku

Tepmonnnamuueckas cucteMa. BHYTpeHHsIs SJHEprUs TEPMOAMHAMUYECKON CUCTEMBI U
cnocobbl €€ wu3MeHeHus. KomudecTBo TemnoTel U pabota. BHyTpeHHss sHeprus
OJIHOATOMHOTI'0 HWJEAJIBHOrO Trasa. Buasl Temlonepenauyu: TEILUIONPOBOJHOCTb, KOHBEKLUS,
U3IIydeHHE. Y JeNbHas TEINIOEMKOCTD BelecTBa. Koam4ecTBO TEMI0Thl IPYU TEILIONEpeIaye.

[Tonsatue o0 agmabaTtHOM mporecce. [lepBbiii 3akoH TepMmoauHamuku. [IpumeHeHue
NEepPBOro 3aKOHAa TEPMOAMHAMUKH K H3ompoleccaM. ['paduueckas uHTepnpeTanusi paboThl
rasa.

Bropoii 3akoH TepMonHaMuku. HeoOpaTUMOCTh NpOI1IECCOB B IPUPOJIE.

TemnoBele Mammubl. [IpuHUMIBL JOedCTBUS TemaoBblXx MamuH. IIpeoOpasoBanus
SHEPruM B TEIUIOBBIX MamnHax. KosdduuueHT none3noro nedcTBUS TEIUIOBOM MAaIUHBI.
[Hukn KapHo u ero ko3¢@(UUIUEHT NOJE3HOTO ACUCTBUA. IDKOJOTHYECKHE MPOOIEMBI
TEIJIO3HEPIETUKH.

TexHHUecKue yYCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: IBUrATENIb BHYTPEHHETO
CrOpaHusl, ObITOBON XOJIOJWUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

H3meHeHrne BHYTpEHHEH SHEPruu Teja MpU COBEPIICHHH PaOOTHI: BBUIET MPOOKH U3
OYTBIIKH IO/ JEHCTBUEM CXKATOTO BO3AyXa, HarpeBaHue 3(pupa B JIATYHHOU TpyOKe IMyTEM
TpeHust (BUACOIEMOHCTPALIHS).

M3MmeHeHre BHYTpEHHEN 3Hepruu (TeMIepaTypsl) Teja Ipy TeIIonepeaaye.

OmnpIT 0 aguabaTHOMY PAaCIIUPEHUIO BO3LyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenun mnapoBoil TypOMHBI, ABUTATEIs] BHYTPEHHErO CropaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuu sxcnepumenm, rabopamopnvie pabomoi

N3mepenne yaenpbHON TEIIIOEMKOCTH.

Tema 3. Acpecamnivie cocmoanusa éewjecmea. Pazoevie nepexoonl

[TapooOpa3oBanue u KoHmeHcamwus. Vcmapenne wu kumeHue. AOCONIOTHAsS U
OTHOCUTEJIbHAS  BJIAXKHOCTH  BO3AyXa. HacelmeHHbIM map. YaenpHas — TeIuloTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT 1aBJICHUSI.

Teépmoe teno. Kpucramnmueckue u amopduble Tena. AHU3OTPONHS CBOWCTB
kpuctauioB.  Xwuakuwe  kpucramibl.  CoBpemeHHble — Marepuanbl. [lnaBieHne u
KpUCTAJUIM3alUs. Y IesbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHHE TEIIOBOTO OanaHca.

TexHMUecKue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHME: TUTPOMETP U IICHUXPOMETP,
KAJIOPUMETP, TEXHOJOTHH IIOJIYYEHUsT COBPEMEHHBIX MATE€pUajoB, B TOM YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npyu moHWKEHHOM J1aBJICHUH.



Croco0Ob1 U3MEPEHUS BIAKHOCTH.

Habmonenue HarpeBaHus U MaBiIeHUs KPUCTAITTMYECKOTO BELIECTBA.
JleMOHCTpanys KpUCTAILIOB.

Yuenuueckuu sxcnepumenm, 1abopamopnvie pabomoi

N3mepeHne OTHOCUTENBHON BIIAXKHOCTH BO3AYXaA.

Pa3znen 4. DieKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

OnekTpu3anus Tea. ODJEeKTpudeckuil 3apsia. JBa BUAa 5SIEKTPUYECKHUX 3apsJIOB.
[IpoBOOHUKH, IUAJIEKTPUKA W TOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS BJIECKTPUUECKOTO
3apsaa.

B3aumopeiicteue 3apsinioB. 3akoH Kynona. TodeuHBIM 3IEKTPUYECKUN  3apsl.
Onektpuueckoe noJie. Hanpsok€HHOCTh 3iiekTpudeckoro mosst. [IpuHnmn cyneprno3uiuu
ANEKTpUYECKUX noJiel. JInHuM HanpsHKEHHOCTHU AEKTPUUYECKOTO TOJIS.

Pabora cun anexrpocratuyeckoro mons. Ilorennman. Pa3HOCTh MOTEHIMANOB.
[IpoBOOHMKM W  AUDJIEKTPUKH B  DJIEKTPOCTATHYECKOM  Tmone. Jludnekrpuueckas
IPOHULIAEMOCTb.

OnekTpoéMKocTh. KoHgeHncarop. DneKTpo€MKOCTh MIOCKOT0 KOHJIEHCATOpa. DHEprus
3apsYKEHHOTO KOHJIEHCATOPA.

TexHuyeckre ycTpoucCTBa M MPAKTHUYECKOE NMPUMEHEHUE: DIEKTPOCKOI, JJIEKTPOMETP,

ANEKTPOCTAaTUYECKAs 3aIluTa, 3a3eMJICHHE AIEKTPONPUOOPOB, KOHJIEHCATOp,
KOTIMPOBAJIbHBIN anmnapar, CTPyHHbBIN IIPUHTED.
Jlemoncmpayuu

Y CTpOMCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOTHHUKH B 3JIEKTPOCTATUUECKOM MOJIE.

DnekTpocTaThyecKas 3aluTa.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAXA IUJIACTHUH,
PACCTOSIHUS MEXIY HUMU U JUAJIEKTPUUECKOW MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Yuenuueckuu sxcnepumenm, 1abopamopHule pabomoi

N3mepenne 35meKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosannwiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

ONEKTPUYECKUM TOK. YCIIOBHSI CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKa. VICTOUHHMKHU
toka. Cuna Toka. [IocTOsSIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1151 yyacTka LEenH.

DIIEKTPUUECKOE CONPOTHUBJIEHUE. VY nenbHOE CONPOTHUBJICHUE BEILIECTBA.
[TocnenoBarenbHOE, TApaIEIBHOE, CMEIIAHHOE COETMHEHUE ITPOBOIHUKOB.

Pabora anektpuueckoro Toka. 3akoH Jlxoyns—JleHna. MOIIHOCTh 31EKTPUYECKOrO
TOKaA.



DNEeKTpOABMKYILAS CUJIAa U BHYTPEHHEE CONPOTUBIEHUE UCTOYHHKA TOKa. 3akoH Oma
JUIs1 IOJIHOW (3aMKHYTOM ) 3leKTpruuecko nenu. KopoTkoe 3amMbikaHue.

OneKTpoHHass MPOBOAMMOCTB TBEPABIX METAUIOB. 3aBUCUMOCTH COIPOTHUBIICHMS
METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYEeCKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBonuuku. CoOCTBEHHass M MpPUMECHAas MPOBOJUMOCTH MOJYNPOBOJHUKOB.
CoiicTBa p—n-niepexona. [lomynpoBogHuKOBbIE TPUOOPEI.

ONEeKTpUYECKU TOK B pacTBOpax M pacIulaBax 3JIEKTPOJIMTOB. DJIEKTPOJATHYECKAS
aucconuanys. JIEeKTPOIIU3.

OnexkTpuyeckuid TOK B razax. CaMOCTOSTENbHBIA M HECAMOCTOSITEIBHBIN pa3ps.
Monnus. [1ma3ma.

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIIEpMETpP, BOJIBTMETP,
peocTaT, MCTOYHMKM TOKa, DJIEKTPOHArpeBaTEIbHbIE IPUOOPHI, 3JIEKTPOOCBETUTENIBHBIE
npuOOpbI, TEPMOMETP CONPOTUBJICHUSI, BAKYYMHBIN U0/, TEPMUCTOPHI U (POTOPE3UCTOPHI,
ITOJIYTIPOBOJHUKOBBIN MO, TaJIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUITbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COINPOTHBIICHHS LWIMHIPUYECKUX MPOBOJHMKOB OT JUIMHBI, IUIOLIAJH
IIOIIEPEYHOT 0 CEYEHHUs U MaTepuaa.

CMmelaHHOEe COeTMHEHHE TPOBOIHUKOB.

IIpsiMoe n3MepeHne dIeKTPOABUKYILIEN crilbl. KOpoTkoe 3ambIkaHuE raJlbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHErO0 CONIPOTUBIICHHUS.

3aBUCUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoi pa3psaa U IpOBOAMMOCTB BO31yXa.

OnHOCTOPOHHSIA IPOBOAUMOCTD THOAA.

Yuenuueckuu sxkcnepumenm, rabopamopnvie pabomoi

N3ydenune cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne dneKTpOABHKYLIEM CHJIbI HMCTOYHHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBIICHUS.

Habuntoienue snexrponaunsa.

MexnpeaMeTHbIE CBA3H

Nzyuenne kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C y4ETOM
COJIEPKaTEIbHBIX MEXIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTHKH, OMOJOTHH, XHUMHH,
reorpaduu ¥ TEXHOJIOTUU.

Mesicnpeomemnvle nonsimus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, HAY4YHbIH (aKT, TUIIOTE3a, (pU3MYEeCcKasi BEIMYMHA, 3aKOH, T€OpHUs, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, MOJENb, U3MEPEHHUE.

Mamemamuxa: pelnieHHe CHUCTEMBbl YpaBHEHUH, JuHeWHas (yHKuusg, mmapabdona,
runepbona, Ux rpa@uUKud U CBOWCTBA, TPUTOHOMETpUUYECKHE (DYHKLHUU: CHUHYC, KOCHUHYC,
TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO, BEKTOPBI U UX IPOCKLUHU
Ha OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.



buonocus: Mexanmueckoe MBIKEHHE B OJKUBOM mpupoae, aAuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BBl TEIUIONEpENauyH, TEIJIOBOE pPaBHOBECHE),
AIIEKTPUUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.

Xumus: JTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIpHAas Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TeJ, XKUAKOCTEH M Ta30B,
AIIEKTPUYECKUE CBOWCTBA METAJIOB, SJCKTPOIUTUYECKAs AUCCOLUAIINS, FaIbBAaHHUKA.

l'eoepacghus: BNaxxHOCTH BO3/1yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonoeus: mnpeoOpa3oBaHUE JBWXKEHUH C HCHOJIb30BAHUEM MEXAaHU3MOB, YUET
TPEHUSI B TEXHUKE, TOJIIUITHUKY, UCTIOIb30BaHUE 3aKOHA COXPAaHEHHS UMITYJIbCa B TEXHUKE
(pakera, BOAOMET W Jpyrue), ABUTATEIb BHYTPEHHETO CrOpaHMs, IapoBas TypOuHa,
OBITOBOM XOJIOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH TOJYyYEHUSI COBPEMEHHBIX MaTeprasoB,
B TOM 4HCJI€ HaHOMAaTepUalOB, W HAHOTEXHOJIOTUH, JJEKTPOCTATHUECKas 3alluTa,
3a3eMJICHHE DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA NPUHTEP, 3JIEKTPOHArpeBaTelbHbIC
npuOOpPBI, FJEKTPOOCBETUTEIbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. daekTpoanuHammnka

Tema 3. Macnummnoe noje. I1eKmMpOMAZHUMHAA UHOYKYUA

[TocTrosiHHBIE MarHuThl. B3anmonelicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marHuTHOM HMHAYKIuU. [IpyHOMI CynepnosuuyMM MAarHATHBIX MOJed. JInHumM
MAarHUTHOW MHAYKIHWHU. KapTuHa TMHUNA MAarHUTHOM MHAYKIHUU MO IIOCTOSHHBIX MarHUTOB.

MarauTtHoOE 1oJje MpoBOJHKUKA ¢ TOKOM. KapTuHa JIMHUN MHIYKIMHA MAarHUTHOTO ITOJIS
JUTMHHOTO MPSIMOTO MTPOBOJAHUKA M 3aMKHYTOI'O KOJBLEBOTO TPOBOIHUKA, KATYIIIKHA C TOKOM.
OmneiT Dpcrena. BzanmoneicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amrnepa, e€ MOAYJb U HalpaBJICHUE.

Cuna JlopeHua, e€ MoAylb W HampaBiieHHE. J[BM)KEHHE 3apssKEeHHOM 4YacTHIbI B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiel Jlopeniia.

SIBneHHE DIEKTPOMAarHUTHOW MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOW WHIYKLIHH.
DIIEKTPOABUKYILAsl CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMAarHuTHOW HHAYyKIuK Papazes.

BuxpeBoe ayiekTpuyeckoe moje. DICKTPOJBHXKYIAs cuila UHIAYKIHUH B MPOBOJHUKE,
JBHKYIIEMCS TOCTYNATEIbHO B OAHOPOJHOM MAarHUTHOM IOJIE.

[TIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIEHNE CAMOMHAYKIHUH. DIEKTPOABUKYILAS CUIAa CAMOMHIYKIIVH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHnueckne yCTPOMCTBA M MPAKTUYECKOE IPUMEHECHUE: NOCTOSHHBIE MAarHUTHI,
ANEKTPOMArHUTHI, AJIEKTPOABUTATENb, YCKOPUTEIN AJIIEMEHTAPHBIX YACTHUL, WHAYKIHOHHAS
neyb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.



JIvHUM MHAYKIMU MarHUTHOTO TOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBneHune 3JIeKTPOMAarHUTHOM WHIYKIIHH.

IIpaBuino Jlenna.

3aBUCHUMOCTh  JJEKTPOABIKYLIEH CHJIBI HMHAYKIAM OT CKOPOCTM HW3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomoi

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

Hccnenoanne AeiCTBUASI NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHIYKIIHH.

Paspnen 5. KosieOanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUA

KonebarenbHas cucrema. CBoOOAHBIE MeXaHMUYECKHE KoJjiebaHMs. [apMoHMYeckue
koneOanus. [lepuoxn, wactora, ammuintyna u (asa xonebanuil. [Ipy>KUHHBIA MasTHUK.
Matematnueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHX Kkosebanuii. IlpeBparienue
SHEPrUM NPU TAPMOHNYECKUX KOJIEOAHUSAX.

KoneOarenbHbiil kKOHTYp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS B HICAIBHOM
KOJIEOATEIbHOM KOHType. AHAJOTUsl MEXIYy MEXAaHWYECKUMU M 3JIEKTPOMAarHUTHBIMU
koneOanusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHs SHEPrUM B HJICATHHOM
KoJiebaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxarolMX KosieOaHUSX. BBIHYXJAEHHbIE MEXaHUYECKHUE
Kosiebanus. PezoHanc. BbIiHy X 1€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

IlepemenHblii TOK. CHHYCOMAQIBbHBIA IMEPEMEHHBI TOK. MOILHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U IUCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HANIPSKEHU.

Tpanchopmarop. IIponsBoacTBo, nepenaya U NOTPEOIECHUE WIEKTPUUECKON HIHEPTHM.
OKOJIOTMYECKHE PUCKM IPU IMPOU3BOJACTBE 3JIeKTpodHepruu. KynpTypa ucnosb3oBaHUsA
AJIEKTPOIHEPTHH B [IOBCEIHEBHOW KU3HH.

TexHuyeckre yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: JJIEKTPUYECKHM 3BOHOK,
rE€HepaTop NMEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepeIay.

Jlemoncmpayuu

HccnenoBanne  mapamMeTpoB — KoJeOaTeapHOM  CUCTEMBbl  (NMPYKHUHHBIM — WIH
MaTeMaTUYECKUI MAsTHHK).

Ha6nronenue 3aTyxarommx KoaeOaHmii.

HccnenoBanue CBOMCTB BBIHYKJIECHHBIX KOJICOAHMIA.

Habutoienue pe3onasca.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuumiorpaMMsl - (3aBUCMMOCTH  CHJIBI TOKa M HAIlpSDKEHUS OT BPEMEHH) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHHI.



Pe3onaHC npu nociie10BaTeIbHOM COEUHEHUH PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopenb TMHUY 3JIEKTPOIEepeIaUu.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

HccnenoBanne 3aBUCHMOCTH TEpUOAa MaJbIX KoJeOaHWW Ipy3a Ha HUTHU OT JJIMHBI
HUTHU U Macchl rpysa.

HccnepoBanne NEpeMEHHOrO TOKa B IEMU U3 MOCIEAOBATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 80JIHbL

Mexanuueckue  BOJIHBI,  ycioBHs — pacnpoctpaHeHus.  Ilepumoa.  CkopocTh
pacrnpocTpaHeHus U JuiMHaA BoJIHBL. [lomepeunsbie u mpoaoiasHbie BONHBL. HTEpdepenius u
aupakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS JIEKTPOMAarHUTHBIX BOJIH. B3anmHast
opuentanusa BektopoB E, B, V B snektpoMaruutHoii BosiHe. CBOMCTBA 31EKTPOMArHUTHBIX
BOJIH: OTpaX€HHe, MpelioMIIeHue, mojspusanus, audpaxkuus, uarepdpepenuns. CKopocTb
AJIIEKTPOMATHUTHBIX BOJIH.

[Ikana 35eKTpOMarHUTHBIX BOJIH. [I[puMeHeHne 3JIeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHUMITBI paguOCBA3H U TeNEBUEHUA. Panqnonokamus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKArOIIE Cpeibl.

TexHuueckue ycTpoicTBa U MPAKTUUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasi AUArHOCTUKA B TEXHUKE U MEIUIIMHE, pasiap, paAuONpUEMHUK, TEJIEBU30D,
aHnTeHHa, tenedon, CBY-neup.

Jlemoncmpayuu

OO6pa3zoBaHue U pacPOCTPAHEHHE MOMEPEUHBIX U MPOJAO0IbHBIX BOJH.

Kone6momeecs Teo Kak HCTOYHUK 3BYKa.

Habmonenue oTpaskeHus U NpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnm u qudpakiin MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW W YacTOTON
KOJeOaHU.

HccnepoBaHue CBOMCTB  3JIEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, IPEJIOMIICHUE,
noJisipu3anus, tudpakuus, tHTepGepeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. IIpsiMonivHelHOE pacmpocTpaHEHUE CBETa B OJHOPOJHOMN
cpene. JIyu cBera. TOUCUHBIN UICTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbBI OTpakeHMsl cBeTa. [locTpoeHne n300pakeHUil B MIIOCKOM
3epKajie.

[Ipenomnenue cBeta. 3aKkOHBI MPEJIOMJIEHUS cBeTa. AOCOJIOTHBIA TOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroa MoaHOro BHYTPEHHETO
OTpaXKEHUSI.



Hucnepcus cera. ClnoxHbIN cocTaB Oeoro ceera. LBer.

CobOuparonie u pacceuBarolye JUH3bL. TOHKass JmH3a. POKYCHOE pACCTOSIHUE H
onTHYecKas cuiaa TOHKOM JmuH3bL. [locTpoeHne w300pakeHH B COOMparOUIUX U
pacceuBarommx JIMH3aX. DopMysia TOHKOM JIMH3bIL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTHA T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. Wurtepdepenmus cBera. KorepeHTHbIE HCTOYHHWKHU. Y CIOBHS
HaOMIOACHUS MAaKCUMyMOB W MHHUMYMOB B HMHTEp(EPEHIIMOHHON KapTUHE OT JIBYX
cUH(}a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakus cBeta. JudpakinuonHas pemeéTka. YciaoBue HAOMIOAEHUS TJIABHBIX
MaKCUMYyMOB TP TTaJIEHUU MOHOXPOMATHUECKOTO CBETa Ha TU(DPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoilcTBa M MPAKTHUUECKOE NMPUMEHEHHE: OYKH, Jymna, (oToarmapar,
NPOEKIIMOHHBIN armapaT, MUKpPOCKOI, TEJIECKON, BOJIOKOHHAs OITHKA, AUPPAKIUOHHAS
pELIETKA, ITOJIAPOUL.

Jlemoncmpayuu

[IpssmMonuHetHOEe pacHpOCTpaHEHUE, OTPAKEHUE U MpeliomieHue cBeta. OnTudeckue
IPUOOPHI.

[TonHoE BHyTpeHHEE OTpakeHue. Moziesb CBETOBOA.

HccnenoBanue cBOMCTB U300paKeHH B TMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIA.

Habmronenue natepdepeHinu cBera.

Habnronenue nudpakiuu ceera.

HabGnronenue nucnepcuu cBera.

[Tomy4yeHnue cekTpa ¢ TOMOIIBIO MPU3MBL.

[Tomydyenue cnekTpa ¢ MOMOMIBI0 JUGPAKIIUOHHON PEIETKH.

Ha6nronenue nossipusaiiviu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mMepenune nokasaresns npesoMIIeHUs CTEKIIA.

HccnenoBanue cBOWCTB U300paKeHH B TUH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crieUAJILHON TEOPHH OTHOCUTEIBHOCTH
I'paHuIbl NPUMEHNMOCTH KJIACCUYECKOM MEXaHHUKU. [IoCcTynarsl criennanbHOM TeOpun
OTHOCUTEJIPHOCTH: HMHBApPUAHTHOCTH MOJYJS CKOPOCTHM CBETa B BaKyyMme, IPUHIUI
OTHOCUTEJIbHOCTU DUHIITEHHA.
OTHOCHUTEBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U COKPAILLEHUE JJIUHBI.
DHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.
CBs13b MacChI C SHEPTUEN U UMITYJIBCOM PEATUBUCTCKON YaCTHUIIbI. DHEPIHS MOKOS.

Pazgen 7. KBanToBasi pusnka
Tema 1. Inemenmot K6anmoeou onmuKu



®ortonsl. Popmyna Ilnanka cBs3u sHepruu (POTOHA C €ro 4acToTOW. DHEprus u
UMITYJIbC (POTOHA.
OtkpeiTue u uccienoanue ¢oroddpdexra. Onbitel A. I'. CroneroBa. 3aKoHBI

dboroaddexra. VYpaBHenue OitHmTeriHa 11 dororddekxra. «KpacHas rpaHunan
dboTtorpdexra.

JlaBmenne cBera. OnbiThl I1. H. JleOGenena.
XUMHYECKOE JeHCTBUE CBETA.
TexHuueckue ycTpoHCTBAa M MPAKTUYECKOE MPUMEHEHHE: (POTO3NIEeMEHT, (POTOJATUHK,
CoJIHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®otorh(PexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.
Uccnenosanne 3akoHOB BHeEMIHETO (oToddhdeKTa.
CBeToauo.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pesepdopra mo paccesauto o -uactuil. [Imanerapras
Mozeinb atoma. [loctynarsl bopa. M3nydyenue u nornouieHue GOToOHOB MpH MEPEXOJIE aToMa
C OJIHOTO YPOBHS JHEpPruu Ha Apyroil. Bunabel cnektpoB. CHEKTp ypOBHEW SHEPIUM aToma
BOJIOPOJA.
BonnoBele cBoiicTBa yactuu. Bonnel ae bponia. KopnyckyisspHO-BOTHOBOU Tyaau3M.
CHOHTaHHOE U BBIHYKJICHHOE M3Ty4YCHHUE.
TexHuyeckre yCTpOMCTBA W NPAKTHUYECKOE NPUMEHEHHE: CIEKTPAJbHBIA aHaIu3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopna.
Onpenenenve QIMHBI BOJHBI Ja3epa.
HaGnronenue muHeyaThIX CIIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuui sxcnepumenm, 1abopamopHuie pabomoi
Ha6nronenue nmuHeyaToro CexTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI,  JIOKa3bIBAKOLIME  CIIOXKHOCTh  CcTpoeHus  sapa.  OTkpbiThe
paguoaktuBHOCTH. OmbiTel Pesepdopma mo ompeneneHuio cocTaBa PaguO0aKTHBHOTO
uznydenns. CBoiicTtBa anmb(a-, Oera-, raMMa-u3nydeHus. BrusHue paguoakTUBHOCTH Ha
KUBBIC OPTAHU3MBL.
OTtkpbiTHE MpoTOHA W HeWTpoHa. HyknonHas moaens snapa ['eiizenoepra—lBaneHko.
3apsa sapa. MaccoBoe uunciio siapa. M3otonsl.
Anbda-pacnag. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['aMMa-uznyyenue. 3akoH
PaaMOaKTUBHOIO pacra/a.
DHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlepekt Macchl siapa.
S nepHbie peakuuu. [leneHue u CUHTE3 AI€Ep.



Anepusiii peaktop. TepmosimepHblii cuHTe3. IIpoOnemMbl M NEpPCHEKTUBBI SACPHOU
SHEPreTUKHU. DKOJIOTUYECKUE ACIIEKThI IAEPHOU SHEPTETUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeToapl Ha0JIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHaamMeHTalbHbIE B3aUMOAeHCTBU. EqMHCTBO (hr3nueckoil KapTUHBI MHpA.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHUE: T03UMETP, Kamepa BuiibcoHa,
SIIEPHBIN peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CuéTunK NOHU3UPYIOIIUX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue TpEeKOB YacTUIL (110 TOTOBBIM (oTorpadusim).

Paspnen 8. DiieMeHTbI aCTPOHOMUM M ACTPOPUIUKHU

Oranbl pa3BuTusl acTpoHoMUH. [IpuKiiagHOE HW  MHUPOBO33PEHUYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3nHoro HeOa. Co3Be3aust, spkue 3BE3/1bl, IJIAHETHI, UX BUAUMOE ABH)KEHHUE.

Connedynas cucrema.

Connue. ConHeunast akTUBHOCTb. McTtounuk sHeprunm CosiHIa W 3BE31. 3BE3NBI, UX
OCHOBHBIE XapAaKTEPUCTUKHU. JlMarpaMMa «CHEKTpajbHBIM KJIACC — CBETHUMOCTB». 3BE3JIbI
IJIABHOW IIOCJIEIOBATENIBHOCTHA. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3] TIIABHOM
IIOCJIEIOBATEIbHOCTH. BHyTpeHHee crpoeHue 3BE3A. COBpPEMEHHBIE IPEACTABICHUS O
IIPOUCXO0KICHUH U 3Boronnn CoHIa U 3BE€3/. OTarbl )KU3HU 3BE3L.

Mneunslii [Iyte — Hama [Manaktuka. I[lomoxxenne m nuxenne ConHua B ['anakTuke.
Tunel ranakTuk. Paguoramaktuku v kBazapbl. UEpHBIE ABIPHI B iApaxX rajJaKkTHUK.

Bcenennas. Pacmmipenne Beenennoit. 3akon Xa06sa. Pazberanue ramaktuk. Teopus
bonpuioro B3peiBa. PennkToBoe n3iydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepewménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGmtoneHuss HEBOOPYXKEHHBIM  TIJIa30M € HCIOJIb30BAHUEM  KOMIIBIOTEPHBIX
NPUJIOKEHUIN JJI ONpEAENICHUs] IOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31s1 CEeBEPHOIo MOMyLIapHsi U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O6o01maonee NOBTOpeHue

Ponp ¢usukyn M acTpoHOMUM B IKOHOMHYECKOW, TEXHOJIOIMUYECKOH, COLMAIBbHON U
THUYECKON cdepax AeSITeNbHOCTH YeNIOBeKa, poJib U MeCcTO (PU3MKM U acTPOHOMHUHU B
COBPEMEHHOM HAay4YHOM KapTHHE MHpa, pojib (PU3NYECKON Teopun B (HOPMUPOBAHUU
npecTaBiIeHU 0 (PU3NUECKON KapTHUHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpPa B OOIIEM
PNy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUMI O IPUPOJE.

MexnpeaMeTHbIe CBA3H



N3yuyenue kypca ¢usukm 6a30Boro ypoBHs B 11 Kimacce OCyHIECTBISIETCS C y4ETOM
COZIepKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MAaTeMAaTHKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnovle nonsmusi, CBI3aHHBIC C M3yYCHHEM METOJIOB HAyYHOT'O TO3HAHUS:
SBJICHHE, Hay4YHbIH (pakT, Tumore3a, Gu3nyeckas BEIMUYWHA, 3aKOH, TEOPHs, HAOIOJICHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, MOJICITh, H3MEPEHUE.

Mamemamuxa: pemieHUE CHCTEMBbl YPaBHCHHUM, TPUTOHOMETPHUYECKHUE (YHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO, BEKTOPHI
U UX TPOEKIMM Ha OCH KOOPJHMHAT, CJIOKCHHE BEKTOPOB, MPOHM3BOIHBIC 3JIEMEHTAPHBIX
GyHKIMA, TPU3HAKK TOJ00MS TPEYTOJbHUKOB, OMPEACIICHUE IUIONIAN TIOCKUX (UTYp U
00BEMa TEII.

buonoeus: snekTpuuecKkue SBICHUS B XKUBOW NPHPOJE, KOJeOaTCIbHBIC IBMKCHUS B
KUBOH MPHUPOJIC, ONTUYCCKHUE SBIICHUS B JKMBOW NPHUPOE, NCHCTBUE paauallid Ha YKUBBIC
OpTaHU3MBL.

Xumus: CTpOEHHWE aTOMOB M MOJIEKYJ, KPUCTaUTMUECKas CTPYKTypa TBEPIBIX Tel,
MEXaHU3MbI 00pa30BaHMsI KPUCTALTUICCKON PEETKH, CIIEKTPATbHBIN aHAIN3.

l'eoepagpus: MarHUTHBIE MTOTIOCA 3EMITH, 3QJICKA MarHUTHBIX Py, (POTOChEMKA 36MHOU
MIOBEPXHOCTH, MPEJICKa3aHue 3eMJICTPSICCHUH.

Texnonocus.: JIMHUHA AJIEKTpoIiepeaay, reHepaTop IEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATEh, WHAYKIIMOHHAS T1€4Yb, Pajaap, paguonpUEMHHK, TEIEBU30P, AHTCHHA,
tenedon, CBU-nieub, MPOCKIIMOHHBIN aImapaT, BOJIOKOHHAs ONITHKA, COJTHEUHAst OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 PU3BUKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenue yueOHoro npeaMera «Pu3nka» Ha YpOBHE CPEIHEro o0Iiero oopa3oBaHMs
(Oa30BBI  ypOBEHBb) JOJDKHO OOECHEYUTh JOCTHXKEHUE CIEAYIOIIUX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE Pe3yJIbTaThl OCBOEHUS yueOHOro npeamera «Du3nka» TOIKHBI OTPaXaTh
TOTOBHOCTh M  CIIOCOOHOCTh  OOyYaroumIuxcsi pPyKOBOJACTBOBAThCS  CHOPMHUPOBAHHOMN
BHYTPEHHEW MO3UIMEW JIMYHOCTHA, CUCTEMOM UEHHOCTHBIX OPHUEHTAIMH, TO3UTHBHBIX
BHYTPCHHUX YOEXKICHHUI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
00111eCTBa, PaCIIUPEHUE KUZHEHHOTO ONBITA U ONBITA IEATEILHOCTH B IIPOLIECCE Pean3aluu
OCHOBHBIX HalPaBJICHUN BOCIIUTATEIBHOM AEATEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:knaHCcKOro BOCIUTAHMS:

Cc(hOPMHUPOBAHHOCTh TPAXKTAHCKON TMO3UIMH OOYyYaromerocs Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCHIICKOTO OOIIECTBA;

OPUHATHE TPATUIMOHHBIX OOIEYEIOBEUECKUX T'YMAHUCTHUYECKUX U IEMOKPATUYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B MHTEPECAX TPaKIaHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYITPABIICHUH B 00pa30BaTEIbHON OpraHU3allNi;

YMEHHUE B3aWMOJIEVCTBOBATh C COLMAIBHBIMH HMHCTUTYTAMU B COOTBETCTBHUM C HX
GYHKUMSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOMN AEATEIBHOCTH;

2) NATPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH POCCUNCKOMN TPAXKIAHCKON UIEHTUYHOCTH, MaTPHOTU3MA;

LHEHHOCTHOE OTHOLIEHUE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSAM POCCHMCKUX
yU€HBIX B 0071aCTH (PU3UKHU U TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTh ~ OILICHWBATh CHUTYallMl0 W TPUHUMATh OCO3HAHHBIE  pEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTM, B TOM YHUCJIE B
NEATEIbHOCTH YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJA B TIOCTPOSHUE YCTOWYMBOTO OYIyIIETo;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHWE K MHUpY, BKJIKOYAasg OCTETUKY HAYYHOIO TBOPYECTBA,
npucyuiero puanyeckoil Hayke;

5) Tpy10BOIr0 BOCIMTAHMS:

WHTEpPEC K pa3nmuuHbiM chepam mpodecCHOHATBHOU AESITEIBHOCTH, B TOM YHCIE
CBS3aHHBIM C (DU3MKONW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymyreit
npodeccun u peanr3oBbIBaTh COOCTBEHHbBIE KU3HEHHbIE TUTAHbL;



TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPA30BAHUIO B 00JIaCTH (PU3UKH HA
MPOTSKEHUN BCEU JKU3HU;

6) 3K0JIOrH4eCcKOro BOCIIMTAHUSA:

Cc()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE IJIOOATBHOIO XapaKkTepa
HKOJIOTMYECKUX MPOOIIeM;

IJJAHUPOBAHKME M OCYILECTBICHHUE JIEWCTBHI B OKPYXAIOLIEH Cpeie Ha OCHOBE 3HAHMS
LEJIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA;

pacilipeHHe OmblTa JAESITEIBHOCTH HKOJIOIMYECKON HalpaBIeHHOCTH Ha OCHOBE
MUMEIOIINXCS 3HaHUH 1O (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3HUECKON HAYKH;

OCO3HAaHUE LEHHOCTH HAay4YHOH JESITEeNbHOCTH, TOTOBHOCTh B IIPOLIECCE H3YyYEHUs
(U3HUKHN OCYIIECTBIISATH MPOCKTHYIO U UCCIEI0BATENbCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U
B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBIE YUeOHbIE HeiiCTBUS
Ba3oBble Jijornueckue 1eiicTBUA:

CaMOCTOSTEIILHO (DOPMYTHUPOBATh U AKTyaJTM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €
BCECTOPOHHE;

ONPENETATh LETU AEATEIbHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJISITh  3aKOHOMEPHOCTU M TPOTHUBOpPEUYUS B paccMaTpUBAEMbIX (HU3MYECKUX
SIBJICHUSIX

pa3pabarbiBaTh IUIaH pEIICeHUsT MNpoOJieMbl € Y4ETOM aHadu3a MMEIOIIUXCS
MATEPUAIIbHBIX U HEMATEPHAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JACATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB LIEJISM,
OLICHUBATh PUCKU MOCIEACTBUI JESITEILHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH PAa00Ty B YCJIOBHUSX PEAIBHOTO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aMMOICHCTBHS;

pPa3BUBATh KPEATHBHOE MBIILICHNE TP PEIICHUH YKU3HEHHBIX MPOOIIEM.

Ba3oBnle ucciieqoBarTe/bLCKHe JeiCTBUA:

BJIJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOYEBBIMU MOHITHUSAMUA U METOJIaMU (U3UIECKON
HAYKU;

BJIAJICTh HABBIKAMH YY€OHO-UCCIIEI0BATEIHLCKON U MTPOCKTHOM IEATEILHOCTH B 00J1aCTH
(U3MKH, CIOCOOHOCThIO W TOTOBHOCTBIO K CaMOCTOSATEIIBHOMY IOHMCKY METOJOB PEIICHUS
3a/1a4 (PU3MUECKOTO COAEPIKaHUs, IPUMEHEHHUIO PA3JIMUYHBIX METOIO0B MTO3HAHMUS;

BJIQJIETh BUJIAMU JEATEIIBHOCTH IO MOJIYYEHUIO HOBOT'O 3HAHMS, €r0 MHTEPIPETALIH,
MpeoOpa30BaHUI0 U TMPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTYyaIlMsX, B TOM YHUCIE TPHU
CO37IaHUU YYEOHBIX TPOCKTOB B 00JIaCTH (PU3UKH;



BBISIBJISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3UpPOBATh 3a/4ayy, BBIIBUTATDH
TUNOTE3y €€ pelleHusi, HAXOAWUTh apryMEHTHI JUJIS J10Ka3aTeIhCTBA CBOUX YTBEP)KICHU,
3aJ1aBaTh apaMeTpPbl U KPUTEPUU PELICHHUS;

aHANM3UPOBATh IOJIyY€HHBbIE B XOJ€ pEUICHUS 3aJaud pPe3yNbTaThl, KPUTUYECKU
OLICHMBATb UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 337aUl B 00pa30BaTEIbHOMN EATEIHHOCTH, B
TOM YHCJIE TIPH U3YYECHUU (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLIEHUBATh IPHOOPETEHHBIN OMBIT;

yYMETh MEPEHOCUTH 3HAHUS N0 (PU3UKE B MPAKTUYECKYIO 00IACTh KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OPUTHHANBHBIE MTOAXOAbI U PEIICHNUS;

CTaBUTb IPOOIEMBI U 33]]a4H, TOMYCKAIOUINE albTePHATUBHBIC PEIICHNUS.

Pabora ¢ unpopmaumeii:

BJIQ/JIETh HAaBBIKAMU TOJNyuyeHUs uHGOpManuu (PU3MUECKOTO COAEpPXKAHUS U3
MCTOYHUKOB  Pa3HbIX THUIIOB, CAMOCTOSITEIbHO  OCYIIECTBISATH  IMOHUCK, aHAJM3,
CUCTEeMATHU3allMI0 W HMHTEpIpeTanvio WHGOPMalUU Ppa3IUYHBIX BHUIOB U (opM
HpeACTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OpMAITUH;

MCIIOJIb30BaTh CpencTBa HMH()OPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA B
pEIIeHNN KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTraHU3alMOHHBIX 337ad C COOIIOCHHEM
TpeOOBaHUN DSPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI, pecypcocOepexeHHs,
MpPaBOBBIX U ATUYECKUX HOPM, HOPM MH(OPMAITMOHHO 6€3011aCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COJEpKAaHWSA B pa3IM4yHBIX Qopmarax ¢ y4EéToMm
Ha3Ha4YeHUs HMHPOpPMAIMM M LEJEBOM ayAUTOpPUM, BBIOMpas ONTUMAJIbHYIO (QopMy
MPEJICTAaBICHUS U BU3YyaIU3aI1H.

KoMMyHuKaTHBHBIE YHHBEpPCAIbHBbIE y4eOHbIe 1eHCTBUS:

OCYIIIECTBJISATH OOIIEHNEe HA YPOKax (PM3UKH U BO BHEYPOUHOU JEATEITHLHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTYalMi U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON ¥ MHAUBUAYATbLHON pabOTHI;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX JCUCTBUI C YU4ETOM OOIIUX HHTEPECOB U
BO3MO>KHOCTEM KaKJIOT0 YI€HA KOJUIEKTHUBA;

OPUHUMATh LIEJIM COBMECTHOM JESATEIbHOCTH, OPraHW30BBIBATH W KOOPAUHUPOBATH
JNEUCTBUS MO €€ JTOCTHXKEHUIO: COCTABJIATH IUIAH JEHMCTBUH, PACIPEICIATh POJIA C YUETOM
MHEHUN Y9aCTHUKOB, O0OCYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4YECTBO CBOETO BKJIAaJa W KaXJOTO0 yYaCTHHKA KOMAaHABI B OOIIHIA
pe3ynbTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeaIaraTb HOBbIE NMPOEKThI, OLIEHUBATh UJEU C MO3HUIMU HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;



OCYHICCTBIIATE IO3UTUBHOC CTPATCIHYCCKOC ITOBCACHHUC B PA3JIMYHBIX CUTYAIHAX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh WHHUIIMATHUBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE JeiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENbHYIO JACSITENbHOCTh B 00J1aCTH (DU3UKH U
aACTPOHOMUHU, BBISBJISATH IPOOIEMbI, CTABUTH U (HOPMYIMPOBATH COOCTBEHHbIE 33/1a4H;

CaMOCTOSITENIbHO COCTaBIIATH IUJIAH PEIICHUs] PACUETHBIX M KaYECTBEHHBIX 3a/1a4, TUIaH
BBITIOJTHEHUSI TPAKTHUECKOH paboThl C YYETOM MMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEATIOUTECHNM;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JIeNnaTh OCO3HAHHBINA BBIOOD, apTyMEHTHPOBAThH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a
peleHue;

OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

CocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO JPYAUIMU B 001acTH (PUBHKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIUOHAIbHBI HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHBBI B JIEITEIHLHOCTh, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB IIEIISIM;

BJaJIeTh HABBIKAMHM TI03HABATENBHON pedIIEKCHH KaK OCO3HAHMS COBEPIIAEMbIX
JEUCTBUN U MBICIIUTEIBHBIX MTPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

MCIIOJTH30BATh IPUEMBI pehICKCUH ISl OLIEHKH CUTYaIlUH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHUKEHUIO;

OPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHATIU3€E PE3YJIbTaTOB JI€ATEIbHOCTH;

OpPUHUMATH ce0sl, MIOHUMAasi CBOU HEJIOCTAaTKU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTHUX TP aHAIA3E PE3yIbTATOB JACSITEIBHOCTH;

pU3HaBaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B npoiiecce 1OCTHXEHUS IMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTrpaMMbI 10 (U3HKE
JUIS  YpOBHSL cpefHero oOmiero oOpa3oBaHus Yy OOYyYalolUXCSi COBEPIIEHCTBYETCS
AMOIIMOHAJIHBIN MHTEIJIEKT, MPEANOIaratonfi cpopMUpPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHHE, BHJETh HAINpPAaBIICHUS Pa3BUTUSI COOCTBEHHON SMOIMOHANBHONU cephl, OBITH
yBEpPEHHBIM B ce0¢;

CaMOpETYJIMPOBaHUs,  BKJIIOYAIONIETO  CaMOKOHTPOJb,  YMEHHE  MNpPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHE, CIOCOOHOCTh aJalTUPOBATHCA K 3MOIMOHAIHHBIM
W3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIONIEH CTpEeMJIEHHE K JOCTHMIKEHHUIO IETU W YCIEXY,
ONTHUMH3M, HHUIIMATUBHOCTh, YMEHHUE IEUCTBOBATh UCXOS U3 CBOMX BO3MOXKHOCTEH;

AMIIATUH, BKJIIOYAIOIIENH CIOCOOHOCTh MOHUMATh dMOIMOHAIBHOE COCTOSIHUE JAPYTHUX,
YUUTHIBATh €ro IMpH OCYIIECTBICHUH OOLICHHs, CIOCOOHOCTh K COYYBCTBUIO H
COTIEPEKUBAHUIO;



COLIMATIBHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBAaTh OTHOLICHHUS C
APYTUMHU JIOABMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

IHPEAMETHBIE PE3YJ/IBTATDBI

K koH1y 00y4yenus B 10 kiacce npeiMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE JOJKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUM:

J€MOHCTPUPOBATh HAa MPUMEPAX POJIb U MECTO (GU3UKH B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUM, B IPAKTUYECKON
JICSITEIbHOCTH JIIOJICH;

YUUTBIBaTh TPaHMIIBI IPUMEHEHUS M3YYEHHBIX (PU3NUYECKUX MOJENEH: MaTepuaibHast
TOYKa, MHEpIMAIbHAs CUCTEMA OTCUYETA, aOCOIIOTHO TBEPAOE TENO, UICAIBHBIN a3, MOJIEIH
CTPOEHMS Ia30B, )KUAKOCTEU U TBEPABIX TEJI, TOUYCUHBIN MIEKTPUUECKUM 3apsii IPU PELICHUN
(dbu3nyecKkux 3aaay;

pacrno3HaBaTh (U3NYECKUE SBJICHUS (IPOLECCHI) U OOBACHATH UX HA OCHOBE 3aKOHOB
MEXaHHKHU, MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUH CTPOCHHMS BEIIECTBA U JIEKTPOIUHAMUKMU:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABH)KEHHE, CBOOOJHOE MaJeHuEe Ted,
JIBMKCHHE TI0 OKPY)KHOCTH, HWHEpLHUs, B3auMojencTBue ten, audpdysus, OpoyHOBCKOE
JBUKEHHUE, CTPOEHUE JKUIKOCTEW U TBEPABIX TEJ, U3MEHEHHE 00bEMA Tell IPU HAarpeBaHUU
(oxJlaXxaAeHWH), TEIUIOBOE  paBHOBECHE,  MCIAPEHUE, KOHJACHcalus, IUIABJICHHE,
KpUCTAJUIN3ALMsA, KHUIIEHUE, BJIIAXKHOCTh BO31YyXa, IOBBIIMICHWE JABJICHHWS Tras3a IIpU €ro
HarpeBaHMM B 3aKpPbITOM COCYyJI€, CBA3b MEXIy IlapaMeTpaMHM COCTOSHMS Tras3a B
n30MpoLeccax, JIEKTpU3alns Tell, B3aUMOJCHCTBUE 3aPsIOB;

OINUCHIBATh MEXAHUYECKOE JBMKEHHE, UCIIOJB3YS] (PU3NUYECKUE BEIMUMHBL: KOOpIMHATA,
IyTh, IEPEMEILEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUjla, UMITYJIbC Tella, KHHETUYeCKas
SHEprus, MOTEHIMAIbHAS PHEPIus, MEXaHu4yeckas padoTa, MeXaHWYecKass MOLIHOCTh; MpU
OMHCAaHWU TPABWIBHO TPAKTOBATh (PUIUUYECKUI CMBICI HCIOJIb3YEMBbIX BEIMYMH, HX
0003HAUEHNUA W EOUHMIBI, HAXOAWUTh (HOPMYIBI, CBS3BIBAIOLIUE JAHHYIO (U3HUECKYIO
BEIIMYUHY C JPYTUMU BEIUYMHAMU;

ONMUCBHIBATh M3YYCHHBIC TEIUJIOBBIE CBOMCTBA TEI W TEIJIOBBIE SBJICHUS, HCIOJb3YS
dbusznueckue BENUYUHBL JABIICHUE Trasza, TeMIlepaTypa, CpelIHss KWHETHYecKas SHEeprus
XA0TUYECKOI0 JIBUKEHHUS MOJIEKYJ, CPEIHEKBAIPATUYHAsI CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOThl, BHYTPEHHSS dHEprus, paboTa rasza, Ko3(hp(GUIHUEHT M0JE3HOT0 JEHCTBUS TEIIOBOTO
JABUTATENsl; IPU ONMCAHWU NIPABWIBHO TPAKTOBaTh (PU3UYECKUN CMBICH HCIIOJIBb3YEMBbIX
BEJIMYMH, MX OOO3HAUEHHUS M EAUHMIIBI, HAXOJUTh (POPMYJbI, CBS3BIBAIOLINE JaHHYIO
(bu3MYECKYIO BEIMUUHY C APYTUMHU BETUYUHAM;

ONMCBIBATh N3YUYEHHBIC IIEKTPUUYECKUE CBOMCTBA BEIIECTBA U ICKTPUUECKUE SBJICHMS
(mpouecchbl), MCHONB3YST (PU3NYECKUE BEIMUYMHBL SJIEKTPUUYECKUH 3apsijl, AJIEKTPUUYECKOE
10JIE, HAIIPSDKEHHOCTH 01, TOTEHIMAII, PAa3HOCTh ITOTEHIUAJIOB; [IPA OIIMCAHNUU ITPABUJIBHO
TPaKTOBaTh (PU3MUECKHUI CMBICI HCIHOJB3YEMbIX BEJIUYUH, UX O0O3HAUYEHHUS U €IUHULIBI,
yKa3biBaTh (OpPMyJbl, CBS3BIBAIOIINE JIAHHYIO (DU3MUYECKYI0 BEIUYHHY C JIPYTHMH
BEJINYNHAMU;



aHAJIM3UPOBATh (PU3MUECKUE MPOLIECCH] U SIBICHUS, UCIONb3Yys (PU3NUEeCKUe 3aKOHBI U
IIPUHLIMIBL: 3aKOH BCeMHUpPHOro tsarorenus, I, II u III 3akonsl HproTOHA, 3aK0H coxpaHeHus
MEXaHUYECKOM SHEPIruM, 3aKOH COXPAHEHMSI HMITYJIbCa, MPUHLHUI CYNEPIO3UIMU CUJ,
OPUHIIMI PaBHONPABUS HMHEPLUHUATBHBIX CHUCTEM OTCUETA, MOJEKYISIPHO-KMHETHUYECKYIO
TEOpUI0 CTPOCHHS BEIECTBA, Ia30Bble 3aKOHBI, CBS3b CpPEIHEH KHUHETUYECKOW HHEpruu
TEIJIOBOTO  JIBMOKCHUST MOJIEKYJT C  aOCOJIIOTHOM TeMIlepaTypoi, TIEpBBIM  3aKOH
TEPMOJMHAMMKHU, 3aKOH COXPAHEHMS JJIEKTPUUECKOro 3apsijia, 3akoH KyioHa, mpu 3ToM
pasnuyaTh CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €T0 MaTEMAaTUYECKOE BBIPAXKEHUE U YCIOBUS
(rpaHuIibl, 00J1ACTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC NPUHLUIIBI JEHCTBUS MAIllMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh yCIOBUS UX O€30MaCHOTO UCTOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBITIOJIHATDh 3KCHEPUMEHTHI 10 MCCIEAOBAHUIO (DU3UUYECKUX SIBICHUU U IMPOIIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX M3MEpPEHUH, IMpu 3STOM (popmyaupoBaTh
npoOjemy/3agady W THUIOTE3y YYEOHOro OSKCIEpPUMEHTa, COOupaTh YCTAaHOBKY W3
MPEeJIOKEHHOTO 000PYA0BaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI,

OCYIIECTBIISITh NPSIMbIE M KOCBEHHbIE H3MEPEHHs] (PU3NUYECKUX BEITUYMH, MPU STOM
BBIOMPATh ONTUMAJIBHBIA CIIOCOO M3MEPEHUs] U UCIOJIb30BAaTh M3BECTHBIE METOJbI OLIEHKU
MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAYy (PU3NYECKUMHU BEIMUYMHAMHU C HCIIOIb30BAHHEM
OpsIMBIX HU3MEpPEHUM, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCHPOBATh PE3YJIbTATHI
MOJIyYeHHOM 3aBUCUMOCTH (U3MYECKMX BEJIWYMH B BUJE TaOmuIl W TpadukoB, enaTh
BBIBOJIbI 11O pE3yJIbTaTaM UCCIIEeI0BAHUS;

coOmo/1aTh mpaBuiia 0€30MacHOr0 TpyAa MpU MPOBEJIECHUU MCCIEIOBAaHUN B paMKax
y4eOHOr0 3KCIEepUMEHTa, Y4eOHO-UCCIEeIOBATENIbCKOW W MPOEKTHOM JEATEIbHOCTH C
MCIOJIb30BaHUEM U3MEPUTENBHBIX YCTPONUCTB U JJaOOpaTOPHOro 000pyAOBaAHNUS;

pemiath pacu€THbIE 3aJaud C SBHO 3aJaHHON (PU3MYECKON MOJENbIO, HCIOIb3YS
¢u3MUecKkue 3aKOHbl W TPUHIIMIBI, HAa OCHOBE aHalu3a YCIOBUS 3a/auyd BbIOUpATh
(bu3MYECKYI0 MOJIEINb, BRIICIATH (PU3MUECKHe BEIMUUHBI U (POPMYJIIbI, HEOOXOAUMBIE IS €€
pelIeHUsl, TPOBOAUTH pacu€Tbl W OLEHUBATh PEATbHOCTh MOJIYYEHHOTO 3HAUYCHUS
(hM3UYECKON BEITMYUHEI;

peniaTh KaueCTBEHHbIE 33/la4: BHICTPAUBATH JOTMYECKHU HEMPOTUBOPEUHBYIO LIETIOUKY
pacCykJIeHU ¢ OMOPOM Ha U3yUEHHBIE 3aKOHbI, 3AKOHOMEPHOCTHU U (PU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh MpPHU pPEHICHUH YYEOHBIX 3aJa4 COBpPEMEHHBbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH IS IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMU U TIPEICTaBICHHUS yueOHOU U
Hay4YHO-TIOMYJISIPHOM HMH(POpPMALIUY, TOJYYEHHOW W3 Pa3JIUYHBIX MCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATh MOJyYaeMyIo HH(POpMaIIHIO;

OPUBOJIUTDH MPUMEPHI BKJIaJa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHII;

UCIOJIb30BAaTh TEOPETUYECKHE 3HAaHUS MO (U3MKE B TOBCEAHEBHOM KU3HU IS
obecrnieyeHus 0€30MaCHOCTH MIPU OOpAIICHUH ¢ IPUOOPAMHU U TEXHUYECKUMHU YCTPONCTBAMH,
JUISL COXPAaHEHHWsS 3JI0pOBbsi M COOJIOJEHUS HOPM DKOJIOTMYECKOTO TIOBEJCHHUS B
OKPYXaroUIEH Cpee;



paboTaTh B TpyMIE C BBHIIOJHEHUEM Pa3IMYHBIX COLHUANBHBIX POJEH, MIaHUPOBAThH
paboTy TpynIbl, palMOHATIBFHO paclpeAeiaTh 00S3aHHOCTH U IUIAHUPOBATH JESTENILHOCTH B
HECTaHAAPTHBIX CUTYAIMsIX, a/IEKBaTHO OLICHWBATH BKJIAJ KaXIOTO U3 YYaCTHUKOB IPYIIIHI B
peleHre paccMaTprUBaeMoi MPOOIEMBI.

K koniy o0y4yenus B 11 kiacce rnmpeiMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE JIOJKHBI
OTpaxkaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

JIE€MOHCTPUPOBATh HA IIPUMEPAX POJIb U MECTO (pU3UKH B POPMUPOBAHUU COBPEMEHHOM
HAY4YHOI KapTHUHBI MHpPA, B PA3BUTHH COBPEMEHHOI TEXHUKH U TEXHOJIOTHiA, B TPAKTUYECKOI
AESITeIbHOCTH JII0/IeH, IEJIOCTHOCTh U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS] H3YyYEHHBIX (U3MUECKUX MOJEJeH: TOYEUHBIH
AIIEKTPUYECKUI 3apsii, Jyd CBETa, TOYEUHBIM HMCTOYHHUK CBETa, sSJEpHas MOJENb aToMma,
HYKJIOHHAsl MOJIEJIb aTOMHOTO Siipa TMPH pelIeHud PU3NUECKUX 3a1a4;

pacrio3HaBaTh (U3UUYECKUE SBICHHS (IIPOLECCH) U OOBIACHATh UX Ha OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKM M KBAaHTOBOM (PHU3UKU: DJIEKTpUYECKas MPOBOAUMOCTb, TEIUIOBOE,
CBETOBOE, XUMHYECKOE, MarHUTHOE JIeHCTBUS TOKa, B3aUMOJICHCTBUE MAarHUTOB,
AIIEKTPOMArHWTHAs HMHIYKIUS, JEWCTBUE MArHUTHOTO MOJs Ha MPOBOJAHMK C TOKOM U
ABIDKYIIMHCS — 3apsifi, DJIEKTPOMAarHUTHbIE KojJeOaHWsT W BOJHBI, MNPSIMOJHMHEHHOE
pacrpocTpaHeHHE CBeTa, OTpakeHUe, MpelomiieHHe, uHTepdepeHuuns, Aaudpakuus u
noJiIpu3alusi CBeTa, Jucrepcus cBeTa, ¢ortoanekTpudeckuii s¢pdext (Pporoaddexr),
CBETOBOE /IaBJICHUE, BO3HUKHOBEHHE JTMHEHYATOrO CIEKTpa aTromMa BOJOpOJia, €CTECTBEHHAs
Y UCKYyCCTBEHHAS PaINOAKTUBHOCTb;

OIMCHIBATh U3YUYEHHBIE CBOMCTBA BELIECTBA (DIIEKTPHUUECKUE, MATHUTHBIE, ONTUYECKHE,
AIIEKTPUUYECKYI0O TPOBOJUMOCTh PA3IWYHBIX CpeA) U  DBJICKTPOMATHUTHBIE SIBICHUS
(mpotiecchl), HCMONB3YAd (PU3NYECKUE BEIMYMHBL: JIIEKTPUUECKHM 3apsii, cuila TOKa,
AIIEKTPUYECKOE HAMPSIKEHHE, DSJIEKTPHUUECKOE COMPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB,
AIIEKTPOABIDKYIIAS cujia, paboTa TOKa, MHAYKIUS MAarHUTHOTO IOJIs, cuja AMIepa, cuia
JlopeHua, MHAYKTUBHOCTD KaTYyIIKU, SHEPTHUS 3JEKTPUUECKOT0 M MAarHUTHOTO MOJIEH, Iepros
UM YacToTa KojeOaHMN B KoyieOaTeJIbHOM KOHTYpe, 3apsii U CHiIa TOKa B Mpollecce
FapMOHHYECKUX 3JIEKTPOMArHUTHBIX KoJieOaHU, OKYCHOE pacCTOSTHUE U ONTHYECKAasi CHUIIa
JIMH3BI, IPU OMMCAHUU TPABUILHO TPAKTOBATh (PU3NYECKUN CMBICI HCIIOIb3yEMbIX BEJIMYHH,
X 0003HAUCHUS W EIMHMUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSA3BIBAIONINE JAHHYIO (DU3UYECKYIO
BEJIMYUHY C JPYTMMH BETUYHMHAMU;

ONUCHIBATh M3YYCHHBbIC KBAHTOBBIC SIBICHHUS U MPOLECCHI, HMCMONb3Yysd (HU3HUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETA, SHEPTHUA U
uMIyibc (HOTOHA, MEPUON TOJypacraa, YHEPTus CBSA3M aTOMHBIX S1ep, MPU OMUCAHUU
NPaBUIBHO TPAKTOBaTh (PM3UUECKUN CMBICT HCIIOJIb3YEMBIX BEIMYHMH, UX OOO3HAYCHUS U
eIMHUIIBI, YKa3bIBaTh (POPMYIIBbI, CBSI3BIBAIOIINE JAHHYIO (PM3NYECKYIO BETUUYHUHY C APYTUMH
BEJIMUYUHAMH, BBIUYUCIIATH 3HAUCHUE (PU3NYECKON BETUUHHBI;

aHAJIM3UPOBATh (PU3UUYECKUE MPOLIECCHl U SIBICHUSA, UCTIONB3Ys (PU3UUECKHe 3aKOHBI U
OpuHIUNBE: 3akoH OMa, 3aKOHBI MOCTENOBATEIbHOIO M MapajjieIbHOTO COEAMHEHUS
NPOBOJIHUKOB, 3akoH JDkoyns—JleHna, 3akoH 5SJIEKTPOMArHUTHOM MHIYKIMH, 3aKOH
IPSIMOJIMHEHHOTO PaclpoCTpaHEHHsI CBETA, 3aKOHBI OTPAXKEHHUS CBETA, 3aKOHBI MTPEIIOMIICHHUS



CBETa, ypaBHeHHME OWHIITeHHa a1 ¢GoTtorddekTa, 3aKOH COXpaHEHHUS SHEPIHH, 3aKOH
COXPAaHEHHUS HMMIYJIbCa, 3aKOH COXPAaHEHHUS SJIEKTPUUYECKOTO 3apsAna, 3aKOH COXpaHEHUs
MacCOBOTO 4Mclia, ocTynaTsl bopa, 3aKOH paMoakTUBHOIO pacmnajia, Mpu 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BbIPAXKEHHUE U YCIOBHS (IpaHMULIbI,
o0JacTi) NPUMEHUMOCTH;

OTpeeNsaTh HapaBJIeHNEe BEKTOPa WHIAYKIIMA MAarHUTHOTO TIOJISI TIPOBOJHUKA C TOKOM,
cuiibl Amriiepa u cuiibl JlopeHiia;

CTPOUTh M OIKCHIBATh HM300pa)KE€HHE, CO3/1aBAEMOE IUIOCKUM 3€pKaJiOM, TOHKOM
JIMH30M;

BBITIOJHATh 3KCHEPUMEHTHI M0 HCCIIECOBAHUIO (PU3NYECKUX SIBICHUN M TMPOLECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX WM3MEpPEHUH: TMpu 3TOM (PopMyIupoBaTh
npobyieMy/3agadyy M THIOTE3y Y4YEOHOTrO »OKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
PEII0KEHHOT0 000PY10BaHHUs, IPOBOAUTH ONBIT U (DOPMYITUPOBATH BHIBOIbI;

OCYIIIECTBJISTh TPSMbIE M KOCBEHHBIE M3MEpeHUs (PU3NYECKUX BEIWYUH, MPU STOM
BBIOMpATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh W3BECTHHIE METOMABI OLEHKU
IIOIPEIIHOCTEN N3MEPEHNN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MUECKMX BEJIMYMH C HUCIOJIb30BAHUEM MPAMbBIX
U3MEpPEHUI: MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH pe3yJbTaThl MOTYyYEHHON
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUAC TaOMUI[ U TpaduKoB, AENaTh BBIBOIBI II0
pe3ysibTaTaM MCCIeI0BaHNUS;

coOmroIaTh MmpaBuiia 0€30MacHOr0 TpPyAa MpU MPOBEIECHUU MCCIEIOBAaHUN B paMKax
y4eOHOTO JKCIIEpUMEHTa, Y4eOHO-UCCIENOBATEICKOM W MPOEKTHOM NESITEIbHOCTH C
UCII0JIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOpHOro 000pyA0BAHMUS;

pemath pacu€THble 3a7auyd C SIBHO 3aJaHHONW (PU3UYECKOW MOJENbI0, HCIONb3YS
¢usznueckue 3aKOHBl M TPUHLUIBL, HAa OCHOBE aHajdn3a YCJIOBUSA 3a7auyd BBIOUPATH
(hbU3NYECKYI0 MOJICIb, BBIJICTATh (PU3UUECKUE BETUYUHBI U (POPMYJIbI, HEOOXOAUMBIC IS €€
peuieHusi, MPOBOAUTH pAcy€Tbl M OLEHHUBATh PEAJbHOCTb IOJYYEHHOIO 3HAaYeHUs
(U3UYECKON BETMYNHEI;

pelaTh Ka4YeCTBEHHbIEC 3a/1a4M: BBICTPANUBATh JIOTUYECKU HETPOTUBOPEUUBYIO IETIOUKY
paccyXJIeHUl ¢ OMOPOH Ha U3YyUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIIOJIb30BaTh MpU PEIICHUH Y4eOHBIX 3aJad COBPEMEHHbIE HMH(POPMALUMOHHBIE
TEXHOJIOTHH ISl IOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETALIMH U TPEJICTABICHUS y4eOHOU 1
HAyYHO-TIOMYJISIPHOM WH(OPMAIIUX, TIOJYYCHHOW W3 Pa3IMYHBIX WCTOYHHKOB, KPUTHYCCKU
aHAJIM3UPOBATH MOIydaeMyto HH(OPMAILIHIO;

OOBACHATh NPUHLMMBI JIEUCTBHUS MAalIUH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pasnuyaTh yCIOBHUS UX 0€30MaCHOTO HUCIIOIb30BAHUSA B IOBCEIHEBHON KU3HU;

NPUBOJIUTDH MPUMEPHI BKJIAJa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHHE IIPOIIECCOB OKPY>KAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B TMOBCEAHEBHOM KU3HU IS
obecrnieyeHus 0€30MaCHOCTH MPU OOpAIIEHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPONCTBAMH,
JUISL  COXpaHEHHWsS 3JI0pOBbsi M COOJIOJEHUS HOPM DKOJIOTMYECKOTO TIOBEJCHHUS B
OKPYXKaroUIEH Cpee;



paboTarth B TPyNIE€ C BBIMTOJHECHUEM PA3JIMYHBIX COIMATIBHBIX POJIEH, MIIAaHUPOBATH
paboTy TpyNIbl, paIMOHATLHO PACIPEACIATh 00sI3aHHOCTH ¥ TUIAHUPOBATH JICSITEIILHOCTH B
HECTAH/IAPTHBIX CUTyalUsX, aJI€KBATHO OLIEHMBATh BKJIaJ Ka)KJ0T0O U3 YYaCTHUKOB IPYIIIbI B
pelIeHre paccMaTpruBaeMon MpoOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM undposbie
Ne i/m P Konrtpoabnbie  IIpakTnueckue (uubp )
NMPoOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
1.1 ®usnKka U METOIbl HAYYHOTO MMO3HAHUS 2 bubmmorexa [TOK
' A T https://m.eds00.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruia > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2
Hunasika 7 https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
2. 1 1
3 3aKOHBI COXPAaHEHUsI B MEXAHUKE 6 hitps://m.cdsoo.rw/ 74 172
Hroro no paszneny 18

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubanorexa [HOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OCHOBBI TCPMOHHAMH KK 0 https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHMSI BEIIECTBA. 5 bubmmoreka [JOK




®a3oBbIe IEPEXO/IbI

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

Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
Bbubnuoreka [JOK

4.1 DUeKTpoCTaTHKa 10 https://m.edso0.ru/7f41bf72
47 [locTosiHHBIN 2neKTpUUecKuii ToK. Tokn 12 bubmmoreka [IOK

' B PA3JIMYHBIX CpEHax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
L1 MarnuTtHO€e nojue. IeKTPOMarHuTHast 1 | 3 bubmmoreka [JOK
’ WHTYKIIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4EeCKHUE U DIEKTPOMArHUTHBIE 9 1 bu6nuoreka [JOK
' KoJicOaHus https://m.edsoo.ru/7f41c97¢c
9 MexaHn4ecKHe U AIEKTPOMAarHuTHbBIE 5 1 bu6nuoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
23 O 10 3
frraKa https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OCHOBBI crieNMATILHON TEOPUHU 4 | bubmunoreka LIOK
’ OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 DJIeMEHThI KBAHTOBOM ONTUKH 6 bubnmoreka [{OK




https://m.edsoo.ru/7f41¢97¢

but6mmoreka [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4.3 ATOMHOE 31pO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [IOK

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3UKU 7 hitps://m.cdsoo.rw/7f41c97c
Hroro o pazneny 7
Pazgen 6. OBOBIIAIOILIEE IIOBTOPEHUE

6.1 Obobuiaromee noeToperHe 4 ngs?;jzfee:l(sifg}iﬂl&%
Hroro o pasneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVNIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara nugpoBbIe
Tema ypoka Kontpoabnbie IlpakTuyeckue p
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
dusnka — HayKa o0 IIPUPOJIC.
1 Hayunrie MeT(}):[j[(bI HOfHaI.)HI/IH 1 bubmmorexa [OK
v https://m.edsoo.ru/ff0c32¢e2
OKPY>KaloIlero MuUpa
Ponw u mecto pusuku B
OPMHUPOBAHHH COBPEMEHHOM
2 Sap HOI;I KapTUHBI NII)I/I a, B 1 bubmmorexa [OK
v P N pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IEATETbHOCTH
JoaeH
MexaHnueckoe OBUKEHUE.

3 OTHOCHUTEIBHOCTh MEXaHHUYECKOTO 1 bubmuoreka [JOK
nsrxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE NIpsAMOJIUHEITHOE 1 bu6nuoreka [IOK
JIBUKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEeHHOE NpSIMOJIMHEWHOE | bubmmoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBobOoaHOe mageHue. Y CKopeHue 1 bu6nuoreka [IOK
cBOOOIHOTO MaAEHUS https://m.edsoo.ru/ff0c39¢cc

7 KpuBonuneiiHoe 1BUXEHHUE. 1 bu6mmoreka [IOK




JIBr>kKeHUE MaTepUAIbHON TOYKH T10
OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada

HpI/IHI_[I/IH OTHOCHUTCIIBHOCTH

bubmunoreka LIOK

Nmnynbe cuitbl. 3aKOH COXpaHEHUs

8 lNanunes. MHepumanbHbIEe CUCTEMBI
pllu https://m.edsoo.ru/ff0c3be8
otrcueta. [lepBbiii 3akoH HproToHa
Macca tena. Cuna. [Ipunnun
9 cynepno3uinu cuil. Bropoii 3akon bubmmorexa [OK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HeroTona nist MaTepuanbHOM TOUKU
10 Tpernii 3akoH HeroToHa AJ1s1 bu6nuoreka [JOK
MaTEPUAIBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aK0H BCEMHUPHOTO TATOTCHHS.
11 Cuna tsoxectu. [lepBas bubmorexa [IOK
- Hep https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyrocru. 3akoH ['yka. Bec bubmmoreka [JOK
Tela https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddumment
13 Tpenus. Cuiia CONpOTUBIICHUS TIPU bu6nuoreka [IOK
JIBMDKEHUH Tejla B XKUIKOCTH UIIU https://m.edsoo.ru/ff0c3{76
rase
[TocTymarenbHOE U BpaliaTeabHOE
JBIKEHUE a0COIIOTHO TBEPOTO
14 Tena. MoMeHT cwiibl. [1nedo cuibl bubmorexa [OK
' R ) https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHUs TBEPIOTO
Tela
Nmnynbc maTepuanbHON TOYKH,
bu6mmoreka [IOK
15 CHUCTEMbI MaTEPUAIbHBIX TOYEK.

https://m.edsoo.ru/ff0c43d6




HUMITYyJIbCa. PeaktuBHOE JABHKXCHUEC

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sHeprus
MaTepuaabHOW TOUkH. Teopema 00
M3MECHEHNH KHHETHYECKON SHEPTUU

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4502

17

IloTeHumanpHas SHEPIUsl.
[ToTeHunanpHas 3HEPIrUsl ynpyro
neGopMUpPOBaHHON NPYKUHBIL.
IloTeHunanpHas 3HEprus Tena
BOJIN3H IOBEPXHOCTHU 3eMiIn

bubmunoreka LIOK
https://m.edsoo.ru/ff0c461a

18

IToTennuanbHbIe U
HEIOTCHIUAIIbHEIC CHITBI. CBS3b
paboThl HEMOTCHIIUATHHBIX CHJI C
M3MEHEHHEM MEXaHHUUECCKOM
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpPAHEHUS MEXaHUYECKOU
SHEpPruu

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C U3MCHEHHEM MEXaHUYECKOU
SHEPrUH Tella Ha PUMEpe
PaCTSDKEHHSI PE3UHOBOTO HKI'YTa

20

KonrponsHast pabora o Teme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE)

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KHHETUYECKOU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2




Teopuu. bpoyHOBCKOE JIBUKEHHE.

Auddysus

22

Xapaxkrep ABHKECHUS U
B3aMMOJICHCTBHUS YaCTUI] BEIISCTBA.
Mopenu cTpoeHus ra3os,
KUJIKOCTEN U TBEPJBIX TeEIl

23

Macca monekyin. KonuuectBo
Bemtectra. [locTositHHas ABoraapo

24

TermnoBoe paBHOBECHE.
Temneparypa u €€ U3MepeHue.
[xana remneparyp Llenscus

25

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMIieparypa Kak
Mepa CpeHEN KNHETUYECKOU
SHEPIUH JIBH>KEHHS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

bubmunorexa LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

28

JlabopartopHnas pabota
«HccrenoBanue 3aBUCUMOCTH
MEXy [apameTpaMu COCTOSHUS
Pa3pex’EeHHOTO raza

29

M3omporieccsl B McaIbHOM Tas3e
WX rpaduueckoe MpeCTaBICHNE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

Buyrtpennss sHeprus

bubmunoreka LIOK




TEPMOJUHAMUYECKON CUCTEMBI
CIOCOOBI €€ N3MEHEHMSI.
KonnyectBo TemnoTs! 1 padora.
Buyrtpennss sHeprus
OJIHOATOMHOTO MJI€aJIbHOI'O T'a3a

https://m.edsoo.ru/ff0c5952

31 Bunsl Tennonepenaun Bubmmorexa [IOK
A e https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMIOEMKOCTH BEIIECTBA.

1 KonnuecTBo TENI0THI NpU bu6nuoreka [JOK
Teruionepenade. AauadbaTHbIA https://m.edsoo.ru/ff0c5¢36
npoiiecc

1 [1epBblil 3aKOH TEPMOAMHAMUKH U bubmmoreka [JOK
€ro MpUMEHEHUE K U30ITpoIIeccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTtumocTs mpo1ieccoB B

34 pu (I: e. Bropoit I3)2111<10H bubmmorexa LIOK

PHpOJE. p https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU

35 [Mpunuun nevictus u KIT bubnuoteka [JOK
TEIMJIOBOW MalllMHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapno u ero KITJ

37 DKoornyeckre mpoodIeMbl
TETIOPHEPTETUKH
Oo6o06maromuit ypok

38 «MOJII:K JII;JIl HaS}I]p ¢uznka. OCHOBBI bubnmorexa LOK

YAp ' https://m.edsoo.ru/ff0c6938
TEPMOJTUHAMUKI)
19 KontponbHas paboTa mo teme bu6nuoreka [JOK

«Monexymnsapras ¢puzuka. OCHOBBI

https://m.edsoo.ru/ff0c6a50




TEPMOIAUHAMUKN>

[Tapoobpa3zoBaHue ¥ KOHECHCAIIHSI.

but6mmoreka [IOK

40
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS. 1 OTHOCUTEILHAS
41 BJIQYKHOCTE Bo3ayxa. HacelleHHbBIH bubmmorexa LOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucrannuueckue u
amopdHbIe TeTa. AHU3OTPOIIHS
42 CBOMCTB KpUCTaLIOB. JKuakue bubmmorexa LOK
p ’ A https://m.edsoo.ru/ff0c6510
KpucTauibl. COBpeMEHHbIE
Marepuabl
[TnaBneHue u KpucTaUIM3aIUs.
43 VenapHas TEIIOTA IJIABICHUS buGnnorexa LIOK
A ’ https://m.edsoo.ru/ff0c6708
CyOmumariust
bubmunoreka LIOK
44 VpaBHeHME TeI0BOro Oajzanca
p https://m.edsoo.ru/ff0c6820
DJIeKTpU3alus TeJl. DICKTPUUECKUI
45 3aps. [JABa Buaa slIeKTpHUUECKHUX bubmorexa HOK
AL g p https://m.edsoo.ru/ff0c6bec
3apsI0B
[IpoBOIHUKHU, TUATIEKTPUKHU U
46 IIOJIYTIPOBOJIHUKH. 3aKOH Bu6muotexa [JOK
COXPaHEHUS NEKTPUUECKOTO https://m.edsoo.ru/ff0c6bec
3apsa
B3aumopeiicTBue 3aps10B. 3aKOH
. . bubmoreka [{OK
47 Kynona. ToueuHslii a1neKTpUueCKuii

3apsin

https://m.edsoo.ru/ff0c6ced




48

Hanpsik€HHOCTB IEeKTPUYECKOro
nosist. [IpuHIMn cynepno3unuun
ANIEKTPUYECKUX MoJel. JInnun
HaNPsHKEHHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

49

PaboTa cwt anekTpocTaTH4ecKkoro
noist. Ilorenmnman. Passocth
MMOTEHI[NAIOB

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c6100

50

[IpoBOIHMKYU U AUAIIEKTPUKHU B
AIEKTPOCTATUYECKOM I10JI€.
JlusnexTpudeckasl IpOHUIIAEMOCTh

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7018

51

OnexTpoémkocTs. Konnencarop

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpa. DHEeprus
3apsHKEHHOI0 KOHJIEHCAaTopa

bub6munoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopnas pabora "H3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

54

[TpuHIMTT NEWCTBUS U IPUMEHEHUE
KOH/IEHCAaTOPOB, KOITUPOBAJILHOTO
anmapara, CTpyHHOIo IpuHTepa.
DneKTpocTaTHYecKas 3aluTa.
3a3eMIIeHHE AIIEKTPONPUOOPOB

55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conporusnenue. 3akon Oma st
ydacTka Lenu




56

[TocnenoBarenbHOE, TApALIEITBHOE,
CMEIIaHHOE COCTMHCHHE
MpOBOTHHUKOB. JIabopartopHas
pabota «3y4eHre CMEIIaHHOTO
COCITUHEHUS PE3UCTOPOB)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 MoLIHOCTH
AJIEKTPUYECKOT0 TOKA. 3aKOH
Jxoynsa-Jlenma

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11st MOJTHOM
(3aMKHYTOM) 2JIEKTPUYECKOM IICTIH.
Kopotkoe 3ambikanue.
Jlabopartopnast pabora «M3mepenne
OJIC ucTOYHHMKA TOKA U €TO
BHYTPEHHETO COIIPOTUBIICHUS

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DeKTpOHHAas! IPOBOJAUMOCTD
TBEPABIX METANIOB. 3aBUCUMOCTD
COIPOTHUBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIpOBOIMMOCTh

60

DNEeKTPUYECKHUM TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX MyYKOB

61

[TomynpoBOIHUKH, UX COOCTBEHHAS
Y IPUMECHAS IIPOBOIUMOCTb.
CaoiicTBa p—n-niepexoja.
[TonynpoBOIHUKOBBIE TPUOOPHI

bubmunoreka LIOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUUECKUH TOK B pacTBOpPax U
pacriaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAS JUCCOLIUALIHS.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba




DIIEKTPOJIN3

DNEeKTPUUYECKUN TOK B ra3ax.

63 CamocTosTeIbHBIN U | bubmuoreka [IOK
HECAMOCTOSITEIBHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DneKkTpudecKue npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bu6nuorexa [IOK
npuMmeHeHue. [IpaBuna TEXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok | bubnuoteka [JOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KontponbHas paboTa mo teme
«9nektpocraruka. [locTosTHHBIN
AJIEKTpUYECKUM TOK. TOKH B

66 a3JIMYHBIX Cpelax» 1 bubmorexa OK
P . pea https://m.edsoo.ru/ff0c8a8a
/Beepoccuiickast mpoBepovHast
paboTa mpu IpoBECHUH Ha
OyMa)XHOM HOCHTEJIE
PesepHblii ypok. KonTponbsHas

67 aGOI;a 1o Tfole ’ 1 bubmorexa OK
}‘) " https://m.edsoo.ru/ff0c8c56

DneKTpoANHaAMUKA

68 PesepBHblil ypok. O600marommii | bubmmoreka [JOK

ypok no teMam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KIIACC

KoanuecTBO 4acos

DJIeKTpOHHbIe U (POBbIE

:;211 Tema ypoka Beero Kontpoabnbie IIpakTuueckue il:;:eﬂnﬂ o0pasoBaTejbHbIe
padoTsI padoThbI pecypcsl
[TocTostHHBIE MATHUTHI U X
B3auMoJieicTBUe. MarHuTHOE
1 noje. BekTop MarHuTHOM 1 bubmorexa [IOK
. https://m.edsoo.ru/ff0c9778
MHIYKUWH. JIMHUM MarHUTHOU
WHIYKLIHAH
MarauTHO€E 10JIe MPOBOIHHUKA C
) ToKOM. OnbIT Dpcreaa. | bubmmoreka [JOK
B3anmoaeiicTBre mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas pabota
3 «I/I3Y§GHI/II:3 MaFII){I/ITHOI‘O 0JIs 1 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c98fe
KaTYLIKA C TOKOM»
JleicTBME MarHUTHOTO TOJISI Ha
IIPOBOAHMK C TOKOM. Cuiia
4 Awmmnepa. JlabopaTopHas paborta | 1 Bu6muotexa [JOK
«HccrnenoBanue eMcTBUsA https://m.edsoo.ru/ff0c9acO
ITOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»
JleicTBMEe MarHUTHOTO TOJISI Ha
5 JBUKYITYIOCS 3apsSyKEHHYIO | Bu6muotexa [JOK
gactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunbl JlopeHa




DneKTpoMarHuTHasT WHIYKITHSI.
[ToTok BekTOpa MarHUTHOM
uaaykiuu. J1C uHayKIuu.
3aKOH 3JIEKTPOMarHUTHON
naaykuu Gapanes

JlabopaTtopHnas pabota
«HccrenoBanue sBICHHUS
AJIEKTPOMArHUTHON MHTYKIIHN)

bubmunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIEHUE
camouHaykiuu. DJ1C
CaMOWHIYKIIUU. DHEPIUs
MAarHUTHOTO MOJISl KaTYIIKHU €
TOKOM. DJIEKTPOMAarHuTHOE ToJie

Bbubmunorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTponucTBa U UX
IIPUMEHEHHE: TOCTOSTHHBIC
Mar"MThl, JICKTPOMAarHuThI,
JJIEKTPOABUIaTENb, YCKOPUTEIN
JJIEMEHTApHBIX YaCTHII,
MHJYKLIHOHHAs [1eYb

10

O6o0maromuii ypok «MarautHoe
noJje. DJIeKTpOMarHuTHast
WHIYKIHS

bubmunoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHast pabora o Teme
«MarHuTtHoOe 1ose.
DNeKTpOMarHuTHasE MHTYKIIUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CB00OIHBIE MEXAHUYCCKHUEC
Kosebanus. ['apMoHMUeckue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06




KoJieOaHus. YpaBHEHHE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

13

Jlaboparopnas pabota
«MccnemoBanue 3aBUCMOCTH

Mepro/Ia MajibIX KoJieOaHuH Tpy3a

Ha HUTH OT JUTMHBI HUTH U Macchl
rpy3a»

14

KonebarenpHbIN KOHTYD.
CBoOOAHBIC PTIEKTPOMArHUTHBIC
KOJIEOaHUS B NACAILHOM
KoJIeOaTeIIbHOM KOHTYDE.
AHaJOrus MEXIy
MEXaHUYECKHMU U
ANEKTPOMATHUTHBIMH
KOJICOAHUSIMH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb&820

15

®opmyna TomcoHa. 3akoH
COXPAHCHHUS SHEPTUU B
HJIeaJIbHOM KO0J1e0aTeILHOM
KOHTYpe

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarnmx
KoJieOaHUsX. BeIHYKIeHHbBIE
MeXaHHYECKHE KOJIeOaHHs.
Pe3onanc. BeinyxeHHbIE
BHGKTpOMaI‘HI/ITHBIe KOHGGaHI/ISI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHBIN TOK.
CunyconaJIbHbIN TEPEMEHHBIN

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbd34




TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U
JEHCTBYIOIIEE 3HAYEHUE CUIIBI
TOKA U HANPS>KEHUS

18

Tpancdopmarop. [IpousBoactso,
nepeaayda u moTpedaeHue
AJIEKTPUYECKON SHEPTUU

19

Y CTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHE AIEKTPUIECKOTO
3BOHKA, F€HEPATOpa IEPEMEHHOTO
TOKa, JIMTHUM 3JIeKTporepeaady

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

20

DKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
KynbTypa ncrnosnb3oBanus
JIEKTPOIHEPTUHU B IOBCEIHEBHOM
KHU3HU

21

MexaHUUecKHe BOJIHEI, YCJIOBUSA
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUsI U
JuinHa BosHEL. [lonepeunsie u
MIPOJIOJILHBIE BOJIHBI

bubmunoreka LIOK
https://m.edsoo.ru/ff0ccas54

22

3ByK. CKOpOCTH 3BYKa.
I'pomkocTh 3Byka. BricoTa ToHA.
Tem06p 3ByKa

bub6munoreka LIOK
https://m.edsoo.ru/ff0cccOc

23

QHGKTpOMaFHI/ITHBIe BOJIHBI, UX
cBoKcTBa U ckopocTh. [Ikama
QJICKTPOMArHUTHBIX BOJIH

but6mmoreka [IOK
https://m.edsoo.ru/ff0ccfe0




[TpuHIUTIB paTUOCBS3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnosiokamuys
55 KonrtponsHas pabora Bu6muotexa [JOK
«KonebaHnus 1 BOJTHBI» https://m.edsoo.ru/ff0cc68
[IpssMonuHeHOE
%6 pacIupocTpaHEeHUe CBETa B bu6nuorexa [IOK
OHOpOAHOM cpene. Toueunsli https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyd cBera
OrtpaxeHue cBeTa. 3aKOHBI
27 oTpaxkeHus ceta. [locTpoenue Bubmmorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHU B IITIOCKOM 3epKalie
[Ipenomnenue ceta. [loaHoe
)3 BHYTPEHHEE OTPAKECHUE. bu6nuoreka [JOK
IIpenenbHbIi yro MOJIHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
Jlaboparopnast pabota
29 «I/ISMI;peHII)/Ie ncf)KasaTenﬂ bubmorexa [IOK
https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHUS CTEKIIa»
JInnzel. [locTtpoenue
30 n3o0paxenuii B muuze. opmyna bubnmoreka [JOK
TOHKOW JIMH3bI. Y BEJIMUYCHHE https://m.edsoo.ru/ff0cddle
JIUH3bI
Jlaboparopnas pabota
31 «HccienoBaHue CBOMCTB
M300paKeHUH B JIMH3AX)
32 Hucnepcus ceera. CroxxHbIN




cocTaB Oeyoro ceeTa. L{Ber.
JlabopartopHnas pabota
«HabOnroieHrne JUCTIepCUU CBETa

Wutepdepennus ceera.

bubmunoreka LIOK

33 Jlnpaxuus caeta. . https://m.edsoo.ru/ff0ced22
JudpakimonHas pemeTka

34 ITonepedHOCTH CBETOBBIX BOJIH. bu6nuorexa LIOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTruueckue mpuOOpPHI U

35 YCTPOMCTBA M YCIIOBUS UX
0€301acHOTO MPUMEHEHUS
I'panuIpl TPUMEHUMOCTH

36 KJIaCCHYECKON MEXaHUKH. bubmuoreka [JOK
[ToctynaTel cnenuaibHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEITbHOCTH
OTHOCHUTENBHOCTH

37 OJIHOBPEMEHHOCTH. 3aMeIJICHUE bubnnorexa LIOK

https://m.edsoo.ru/ff0cfa42

BPEMEHH U COKpAIllEHUE JTUHBI
OHeprus U UMIYJbC

18 peNATUBUCTCKON YacThlbl. CBA3b Bu6muotexa [JOK
MACCBhI C SHEPTUEN 1 UMITYJIHLCOM. https://m.edsoo.ru/ff0cfc68
DHeprusi NoKos
KonrponsHas padora «OnTHKa.

39 OcCHOBBI crielIUaIbHON TEOPUHU bubnnorexa LIOK

https://m.edsoo.ru/ff0ct610

OTHOCUTEILHOCTH

40 ®otonsl. Dopmyna [1nanka. bu6nuoreka [JOK

DHeprust 1 UMITYJIbC POTOHA

https://m.edsoo.ru/ff0cfel6




OTKpBITI/Ie " UCCIICAOBAHUC

bubmunoreka LIOK

4 porosdpexra. Ombiet A. T https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl poTtorddekra.

4 VYpaBHeHue DHIITENHA IS bubnmoreka [JOK
dbotorddekra. «KpacHas https://m.edsoo.ru/ff0d015¢
rpanuiay Gorodddexra
Hasnenue ceera. Onwitsl [1. H.

43 JleGeneBa. XumMudeckoe ACHCTBIE bubmorexa HOK

https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTponucTBa u

44 MPAKTUIECKOE TPUMEHEHUE:
dboTodrmeMeHT, GOTOAATUHK,
CONTHEYHas OaTapesi, CBETOUO]T

45 Pemenue 3agau mo reme bubmuoreka [JOK
«7EeMEHThI KBAHTOBOW ONTHUKH» https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnbBITEI

46 Pezepdopaa o paccesnuto o- bubmuoteka [JOK
yacTull. [manerapuas Mozenb https://m.edsoo.ru/ff0d091a
aToMa
[Toctynater bopa. U3nyuenue u
MoTJIoNIeHNE (POTOHOB TIPHU

47 nepexgi[e aTo(laa c OILHOFIZ) YPOBHSA bubnuorexa LIOK

. https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha npyrou. Buasl
CIIEKTPOB
43 BonHOBEIE CBOIICTBA YaCTHII. but6mmoreka [IOK

Bousnnbl ne bpoiins.

https://m.edsoo.ru/ff0dOafa




KopnyckynsipHo-BOTHOBOM
nyanu3M. CIIOHTaHHOE 1
BBIHYXJCHHOE U3Ty4YeHHE

49

OTKpbITHE PaUOAKTUBHOCTH.
Omertel Pe3epdopaa o
OTIPEIICIICHUIO COCTaBa
PalMOAKTHBHOTO H3ITyYCHHSI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0cag

50

CgoiicTBa anb(da-, 6era-, ramma-
u3iydeHus. BiausHue
PaMOaKTUBHOCTH HA )KUBBIE
OpPTraHHU3MBI

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otombl. Anbda-pacma.
DNEKTPOHHBIM U NO3UTPOHHBIN
Oera-pacnaz. ["'aMma-u3nydeHue

52

DHeprusi CBSA3U HYKJIOHOB B sI/Ipe.
S nepHble peakuuu. AnepHbliid
peaxtop. [Ipobnemsi,
MEePCIEKTUBBI, SKOJIOTUYECKUE
aCIEKTHI IAECPHONU SHEPTETUKU

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

53

DneMeHTapHbIe YaCTHULIBI.
OTtkpbITHE TO3UTpPOHA. MeTo1bl
HAOJIOACHUS M PETUCTPALIIH
3JIEMEHTapHBIX yacTull. Kpyribiit
cToa «PyHIaMEeHTalbHbIE
B3auMoaercTBUA. ENUHCTBO
(bu3nyecKoil KapTUHBI MUPaY

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1356




54

Dransl pa3BUTHS aCTPOHOMUHU.
[IpuknagHoe u
MHPOBO33PEHYECKOE 3HAUCHUE
actpoHomuu. Bun 3BE31HOrO
Heba. Co3Be3aus, ipKue 3BE3/bI,
TUTAHETHI, UX BUAUMOE JIBH)KEHUE.
Conneunas cucrema

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

55

Comnune. CoHeuHast akTUBHOCTD.
Ncrounuk sneprun CosHua u
3BE3I

56

3BE3bI, NX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3IbI
TJIaBHOM MOCJIe10BaTEIbHOCTH.
BuyrtpenHee cTpoeHue 3BE3 .
CoBpeMEHHBIE NPEACTABIECHUS O
IIPOUCXOXACHUN U IBOJIIOLUN
ConHua u 38€311

57

Muneunsiii [1yTe — Hamma
I'amaktuka. ITonoxxenue u
nerokenne Connia B ['amakTuke.
lNanaktuku. YEpHbIE ABIPHI B
siIpax rajJjakTHK

58

Bcenennas. Pa30eranue
rajiaktuk. Teopus bosbiioro
B3pbIBA. PEIIMKTOBOE U3ITy4cHHE.
Meraranaktuka. Hepemenunsie
poOIEeMBI ACTPOHOMUU




59

KontponbHas paboTa mo teme
«OEeMEHThl KBAaHTOBOM ONTHKH.
Crtpoenne atoma. ATOMHOE SIpO.
DneMeHTHl aCTPOHOMUU U
acTpOPUUKI

60

O6o0maromuii ypok. Poib
(bU3UKHA U ACTPOHOMHH B
SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COLIMAIbHOM 1
ATUYECKOH cdepax AeaTeTbHOCTH
YeIIoBeKa

61

O6o0maromuii ypok. Ponb u
MECTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

62

O6o0maromuii ypok. Poib
(hU3UIECKOI TEOpUH B
(bopMHpPOBaHUY TIPEICTABICHUH O
¢buznveckoil kKapTuHe MUpa

63

O6o0maromuii ypok. Mecto
¢bu3nuecKoil KapTUHBI MHUpa B
o01eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE

64

Pe3epBHbIil ypok. MaruuTHOE
noJje. DJIeKTpOMarHuTHast
WHYKIHS




Pe3epBHbIil ypok. MexaHnyeckue

65 U DJIEKTPOMArHUTHbBIE KOJIeOaHus !
66 PesepBHbIil ypok. MexaHnuueckue 1
U DJIEKTPOMArHUTHBIE BOJIHBI
PezepBHbiiil ypok. OnTuka.
67 OcHOBBI cielIMANIBHON Teopun 1
OTHOCHUTEIIBHOCTH
Pezepubiii ypok. KBanToBast BuGmorexa LIOK
68 (dbusmKa. DIEeMEHTHI aCTPOHOMUH 1

1 acTpoPpu3uKu

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




YYEBHO-METO/JIUYECKOE OBECIIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» dusuka, 10 knace/ Msxkumes I'.., Byxosues b.b., Corckuit H.H. mox penakiueit
[TapdentneBoii H.A., Akunonepnoe obmectso «M3narensctBo «lIpocBemienner

» dusuka, 11 kmace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox penakiueit
[TapdenTtreBoit H.A., AkuronepHoe o6mectBo «M3narensctBo «IIpocBemieHue

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. YueOnuk I'.51. Msakumes, b.b. byxosues, H.H. Corckuit «®u3uka 10 knacc: yaeOHUK
1 00111e00pa30BaTENbHBIX YUPEKICHHM: 0a30BbIi U MPOYUIBHBINA YPOBHIY, M.:
«ITpocsemenue», 2021 r.

2. YueOnuk I'.5l. Maxumies, b.b. ByxoBues, B.M. YUapyrun «®u3uka 11 knacc: yaeOHUK
11 00111e00pa30BaTENbHBIX YUPEKICHHM: 0a30BbIi U MPOYUIBHBIA YPOBHI», M.:
«IIpocsemenuey, 2021 r.

3. Augpromeukun C.M., CinyxaeBckuil A.C. "KoHCTpyKTOp" caMOCTOSTENBHBIX U
KOHTPOJIbHBIX paboT. ®usuka. 10-11 kmaccesl. M.: «IIpocBemenne». 2010 r. 191 c.

4. I'pomiea O.1. TemaTnueckrue KOHTPOJIBHBIE U CAMOCTOSTENIbHbBIE pa0OThI 10 (U3HKE.
10 knacc. M.: «Ok3amen». 2012 1. 192 c.

5. I'pomrieBa O.M. Coopuuk 3aaau nmo puzuxe. 10-11 kmaccel. M.: «Ok3amen». 2015 r. 208
C.

6. llIunos B.®. ®usuka. 10-11 knaccel. [loypouHoe niiaHupoBaHue K yUeOHUKY -
Mskumesa I'.41., Byxosuesa b.b. u np. M.: «IIpocsemenne». 2015 r. 128 c.

7. PeimkeBud A.Il. @usuka. 3amaunuk. 10-11 kmacest. M.: «JIpoda». 2013 1. 192 c.

8. I'pomueBa O.U1. TemaTnueckre KOHTPOIbHBIE U CAMOCTOSITENIbHBIE PAa0OTHI IO (hU3HKE.
11 kimace. M.: «Ox3amen». 2012 r. 144 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

®enepalibHBIN LIEHTP HHOPMALMOHHO-00PA30BATENBHBIX PECYPCOB
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/

2. IIOP u pecypcest o pusuke http://class-fizik.ru/astw.html

3. Kopniopanust «Poccuiickuit yueOHuk» https://rosuchebnik.ru/metodicheskaja-

pomosch/materialy/predmet-astronomivya/

4. I1OP u pecypcsl no ¢pusuke http://class-fizik.ru/fizw.html

5. Buptyanbnbie nabopatopHbie paboThl 110 hU3HKE
https://efizika.ru/course/view.php?id=44

6 1. bubnnoreka — Bcé o npeamery «Pusnkay. — Pexxum gocryna:



http://www.proshkolu.ru

7. BuneoonsIThl Ha ypokax. — Pexxum gocrtyma: http://fizika-class.narod.ru

8. Ennnas xoseknus udpoBeIX 00pa3oBaTENbHBIX PECYPCOB. — PesxuM focTtyma:
http://school- collection.edu.ru

9. DnexTpoHHbIe yueOHUKH 110 ¢usuke. — Pexxum pocryna: http://www.fizika.ru

10. ®enepanbHblil IEHTP HHPOPMAIIMOHHO-00Pa30BaTEIILHBIX PECYPCOB. — Pexum
nocryna: http://www.fcior.edu.ru/

11. Marepuet ypok. — Pexxum goctymna: http://interneturok.ru/ru/school/physics/
12. Auumanuu ¢pusznueckux o0bekToB. — Pesxum gocrtymna: http://physics.nad.ru/

13. ’Kuas ¢pusuka: obyuaromias mporpamma. — Pexxum gocryna: http://www.int-
edu.ru/soft/fiz.html
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