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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHHH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, TmpeacTtaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npenmera «®Du3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoir  Denepanum,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl MO (pU3MKE HamNpaBleHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeIHOCTHOTO noaxoaa. [IporpaMmma no ¢usuke cOOTBETCTBYET
tpeboBanussM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeaMETHBIM
pe3yibTataM OOY4eHHs, a TAaKK€ YUYUTHIBAET HEOOXOAMMOCTb pEaIM3allMUd MEXIIPEIMETHBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIM M3y4YCHUs (U3UKU HA YPOBHE CPEIHEr0 00IIero odpa3oBaHMs, IUIAHHPYEMbIC
pe3yibTaThl OCBOEHUS Kypca (HU3MKU: JIMYHOCTHBIC, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIIbTAThI IO FOJaM 00yUYEHUS;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam oOyyeHus.

®du3nka Kak HayKa 0 HauOoJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBI BKIIJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JISKAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab30BaHWE W aKTUBHOE
IpUMEHEHHE (PU3NYECKUMX 3HAHUN ONpeNeNseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOca, MOJYy4YeHHsS HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuyenue GuU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00y4aroImuxcs, B GopMUpOBaHHE YMEHUN
IMPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU Y4EOHBIX UCCIIEI0OBaHUI.

B ocHOBy Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUUYECKOM, Tak U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuall Kypca (GU3HKH 00beAMHEH BOKPYT
¢uznueckux Tteopui. Begymmm B Kypce sBhsercss (OPMUPOBAHHWE MPEJICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn »skonocusayuu peanusyercss MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJEpKaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHaIBbHOTO PUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (PU3MKHA Ha yYpOBHE CpETHEro 0oO0mero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUpOBAHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, U OMHUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-IIeATEIbHOCTHBINA MOJIX0 B Kypce (QU3MKH peaTu3yeTcs MPexJIe BCero 3a CUET
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTopHbIX paboOT, KOTOpbIE B MporpamMme Mo (U3NKe OObETUHEHBI B OOIIMI CIIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHUKaMH 00pa30oBaTelIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUS M OCHAIIeHUs Kabuneta ¢pusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTS pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIFOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak U UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIOTCSL 3aJaHUs Ha OOBSCHEHWE TMPOTeKaHWsT (U3NYECKUX SBICHHA M TPOIECCOB B
OKpYXKaroIIed >KU3HHU, TpeOyromue BbIOOpa (DU3UYECKOW MOJCIH JJIsi CUTYallMH MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BbI ypOBEHb Kypca (M3MKH Ha YpPOBHE CpEIHErO
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
(GU3UKU T0JKHO OBITh HEO0X0AUMOE J1TabopaTopHOE 000PYIOBAHKE /TSl BHIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMMAaJIbHON JOCTAaTOUYHOCTH M OOECHEeYMBaeT IMOCTAHOBKY IEPEUUCIEHHBIX B MpPOrpaMMme Mo
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecCleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYAOBaHMSI JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
e Dpa3BUTHE TMPEJCTaBICHUH O HAy4yHOM MeETOJe TO3HaHus U (HOpMHUpPOBaHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopMHpoBaHUE YMEHHI OOBSICHSTD SIBJICHUS C UCIIOJIb30BaHHEM (DM3MUSCKUX 3HAHUH U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (DUHUKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JlocTkeHUe STHX Leed 00ecreyrBaeTCs PEUICHUEM CIEAYIOIUX 3a7ad B IPOIecce
M3YYCHUS Kypca (PU3UKK Ha YPOBHE CpEIHET0 00IIero 00pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHEe YMEHUN MPUMEHSATH TEOPETUUYECKHE 3HAHWUS [Uig OOBACHEHUs
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHUSM 3a/1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
SKCIIEPUMEHTOB, aHaJIW3a M  HHTEpHpeTanud  UHQPOpMAIUHU,  ONpPEIeICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUHN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YU4ETOM MUHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaIOIIUXCSL.



COJAEPKAHUE OBYYEHUA

10 KUIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'0 TO3HAHMS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpyXkaromero mupa. Pomib
SKCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. dusnueckue
3aKOHBI U TeOpUH. [ paHUIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.
Ponp m mecto ¢uzuku B (GOpMHpPOBAHMM COBPEMEHHOM HAaydyHOW KapTUHBI MHpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOJICH.
Jlemoncmpayuu
Amnasiorossle 1 TU(GPOBBIE U3MEPUTENLHBIE IPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanundeckoe ABWKEeHHE. OTHOCHUTEIBLHOCTh MEXaHMYECKOTro ABwkKeHms. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpemHssi CKOPOCTh, MTHOBEHHasi CKOPOCTh) M YCKOpPEHHUE
MaTepUAIbHON TOYKH, UX MPOEKIIMU HAa OCU CUCTEMbI KoopJuHaT. ClioxkeHue nepeMeIieHud 1
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPsSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NIEPEMEILICHUS MATEPUAIIBHON TOUKU OT BPEMEHH.

CBoOoaHOE MmajieHue. Y CKOpeHUue CBOOOTHOTO TaICHMS.

KpuBonuueliHoe naBmxXeHue. J[BH)KeHHE MarepuaibHOM TOYKHM IO OKPYKHOCTHU C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JMHEHHas CKOpocThb. llepuon um
gactoTa oOpamieHus. [leHTpocTpeMHUTEeTbHOE YCKOPEHUE.

TexHuueckue yCTpoMCTBAa M MPAKTHUUECKOE NPUMEHEHHUE: CHOUIOMETP, JBH)KCHHUE
CHApSJIOB, LIEMIHBIE U PEMEHHBIE NIEPEIAYN.

Jlemoncmpayuu

Mojenb cucTeMBbI OTCUETA, MILTIOCTPAlMd KHHEMATUYECKUX XapaKTEPUCTUK JABUKECHHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmronenue nerkenus teaa, OpOIIEHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydenne HepaBHOMEPHOTO JBHKEHUS € LEJbIO OMPEAEICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHOUIEHUS ~ MEXAYy  OYTIMH, MOPOWJICHHBIMHM  TEIOM  3a
[IOCJIE0OBATEIbHbIE PAaBHBIE NPOMEXYTKM BPEMEHU IPU PABHOYCKOPEHHOM JBH)XXEHUU C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yuenne nBuxeHus Tenaa, OpPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[TpuHimn otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroTona. MHEpLManbHbIE CUCTEMBI
oTcUéra.

Macca Ttema. Cwmma. Ilpunmun cynepno3unmu cui. Btopoit 3akon HerooTona st
MaTepUaIbHOM TOUKH. TpeTuit 3akoH HproTOHa 711 MarepralibHbIX TOYEK.
3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.



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

Tpenune. Buapl TpeHust (1mokosi, ckoibkeHus, kadeHus). Cuma tpenus. Cyxoe TpeHHE.
Cuna TpeHMs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosdduuuent tpenus. Cuna conpoTuBieHus
IIPU JIBUKEHUM TENa B KUAKOCTU WM rase.

[TocTynaTensHOE M BpalaTeibHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCU BpameHus. Ilmedo cunbl. YcnoBus paBHOBecus
TBEPJIOTO TENA.

TexHuueckue YCTpOICTBA M MPAKTUYECKOE NPHUMEHEHHUE: MOJIIUIIHUKY, ABWKEHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnE MHEPLIMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEI.

Bropoii 3akon Herorona.

N3mepenue cu.

CrioxxeHue Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT Ae(opMariuu.

HeBecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHHH.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKCHHUS.

Ycnosus paBHOBECHs TBEPAOIO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3ydeHue aBuKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIMX B IPY)KMHE M PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkoHbl COXpaHEHUA 8 MEXAHUKE

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBl MaTepUaIbHbIX TOUYEK. VIMITyJIbC CHIIBL U
MU3MEHEHHNE UMITYJIbCa Teja. 3aKOH COXPaHEHUs UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pabora cunbl. MOIIHOCTH CUJIBL.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 WM3MEHEHMH KHHETHYECKON
DHEPIHUH.

[TorennuanbHas sHeprud. IloTeHuManbHas sHEPTrUs yupyro aeGopMupoOBaHHON NPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHNEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM HEPTUH.

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U IPAKTUUECKOE IPUMEHEHHE: BOJOMET, KOIEpP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

[Tepexon moTeHIIMATbHON SHEPTHUH B KHUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne aOCONIOTHO HEYNpPYroro yaapa C IMOMOUIbIO JBYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYeCKOM SHEpruu Tena Ha
IpUMepe PacTSKEHHs] PE3MHOBOTO HKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOIL Meopul



OcCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KHHETHYECKON TEOPUH U MX OMBITHOE 000CHOBAHHE.
bpoynoBckoe nBmwkenue. Quddys3umsa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BelecTBa. Mojenu CTpOEHHUS Ta30B, XKHAKOCTEH M TBEPABIX TEl W OOBSICHCHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mozekyn. KoiaumdecTBo BemiecTsa.
[TocTostnHas ABorajipo.

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

Mopenp upeanbHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUH
UCabHOTO Ta3a. AOCONIOTHAas TemrepaTypa Kak Mepa CpedHed KHHETHYECKOW SHEpruu
TEIUIOBOrO JBWXKEHHMs 4actul Tra3a. llkama temneparyp KensBuna. ['a30oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon [lansToHa. M3omponecchl B UACaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe mpeacraBieHre U30MPOILIECCOB: N30TepMa,
u30Xxopa, u3odapa.

TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu MOJEKyI
OPraHUYeCKUX COCIUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbiTa ITepHa.

OnBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBUS.

Mogenb, WITIOCTPUPYIOIAs IPUPOJTY IaBJICHUS Ta3a HA CTEHKHU COCYy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

OnpeneneHne Macchl BO3JyXa B KIACCHOW KOMHATE Ha OCHOBE HM3MEPEeHHUU 00BEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATYpPhl BO3/lyXa B HEHl.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObI e€ n3MmeHeHus. KonudecTBo TeroTsl U pabota. BHYTpeHHsI 2HEpTUs 0JHOATOMHOTO
uJeanbHOro ra3a. Bujsl Ternonepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMI0EMKOCTh BellecTBa. KoauduecTBo TEIIOTHI IpH TEIUIONEpeaaye.

[TonsstTue o0 anmabatHoM mporecce. IlepBblii 3akoH TepMmoauHamukH. [Ipumenenue
MEepPBOTO 3aKOHA TEPMOJAMHAMUKH K u3ompoieccaM. ['paduueckas narepnperamus paboThI rasa.

BTtopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPO1IECCOB B IPUPO/IE.

TenoBeie MamuHbL. [[pUHIUTIBL IEHCTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
TeruIoBbIX MamuHax. Koaddumment noneznoro aeiictsus terioBod MamuHbl. Hukn Kapao u
€ro Ko3(QQUIMEHT MMOJIE3HOTO AEHCTBHS. DKOJIOTHYECKHE MPOOIEMbI TETNIOIHEPTETUKH.

TexHu4yeckne YCTPOMCTBA M TPAKTUYECKOE TMPUMEHEHHUE: JBHUTaTelh BHYTPEHHETO
Cropanusi, ObITOBOI XOJOUIBHHUK, KOHTUITHOHED.

Llemoncmpayuu

W3meHenne BHYTpeHHEH JHEPrUW Tela IMPH COBEPIICHUU PaOOTHI: BBUIET MPOOKU W3
OyTBUIKM TOJ AEMCTBHEM C)XAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALsA).

H3meHeHne BHYTpEHHEH dHEpruu (TeMIepaTypsl) Tea mpu Terionepeaaye.

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

Mopenu nmapoBoil TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHUs, PEAaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenne yaenbHON TEIII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont



[TapooOpa3zoBanue U KoHaeHcanus. Mcmapenne wu  kuneHue. AOCONIOTHAE U
OTHOCHTEJIbHAS BJIQXKHOCTh Bo3ayXxa. HacklleHHbll nap. Y aenbHas TEmIoTa napooOpa3oBaHusl.
3aBMCHUMOCTb TEMIIEPATYPhl KUIICHUS OT JaBJICHMUS.

Tsépnoe Teno. Kpucrannumueckue u amopgHsbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAILIIOB.
Kunkue xpucramasl. CoBpeMeHHble Marepuaibl. [lnaBneHune u kpucrtamnuzauus. Y aenbHas
TeruioTa miasieHus. Cyonumarus.

VYpaBHEHME TEIJIOBOro OanaHca.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: TUIPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJOTMU  IIOJIY4EHHMS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue npu NOHUKEHHOM JAaBJICHUH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HaOnroneHnue HarpeBaHus U IUIaBIEHUS KPUCTAILIMUECKOTO BEIIECTBA.

JleMOHCTpaLus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

M3MepeHne OTHOCUTENBHOM BIaKHOCTH BO31yXa.

Pa3znea 4. diekTpoauHaMuKka

Tema 1. Inexkmpocmamuka

OnekTpu3anusi Tell. OJEKTPUYECKU 3apsia. JlBa Bua dSIEKTPUUECKUX —3apsJioB.
[IpoBOIHUKY, TUBNIEKTPUKH U MTOJTYIPOBOAHUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOro 3apsija.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHblid  31I€KTpUyYecKHd  3aps.
OnekTpuueckoe moje. Hampsxk€HHOCTh 3iekTpudeckoro mois. [lpuHiun cynepno3unuu
ANEKTPUUECKUX MoJied. JINHUKM HaNPs>KEHHOCTH AIIEKTPUUECKOTO TOJIS.

PabGora cun oanekrpocrarmyeckoro mons. Ilorenuman. Pa3HOCTH MHOTEHIUANOB.
[IpoBOIHUKY M AUBJIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. JluanekTpruueckass IpOHUIIAEMOCTb.

OnektpoéMkocTh. KonpeHcarop. DJeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. JHEPrus
3apsKEHHOTO KOHJIEHCATOPA.

TexHu4yecKkue YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: 3IIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE DJIEKTPONPHOOpPOB, KOHAECHCATOP, KOMHPOBATBHHBII
anmapar, CTpyUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLMIL JAEUCTBUS dJIEKTPOMETPA.

B3auMozeiicTBue Ha’NEeKTPU30BAHHBIX TEll.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[TpoBOTHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

DIIeKTpOocTaTUYECKas 3allMTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCUMOCTh  DJIGKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIONIAJd IIJIACTHH,
PACCTOSIHUSI MEXAY HUMH U TUAJICKTPUICCKON TIPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUUYECKUI TOK. Y CIOBUSL CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHUKM TOKa.
Cuia Toka. [ToCTOSIHHBIN TOK.

Hampsioxenue. 3akon Oma 1j1s ygacTka 1emnu.



DneKTpuueckoe COIIPOTHBIICHUE. VY nensHoe COIIPOTUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapaIeabHOE, CMEIIAHHOE COCIUHEHUE TIPOBOIHUKOB.

PaboTa snektpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCTD 3IEKTPUIECKOTO TOKA.

DNeKTpOoABMKYIIasi CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH Oma mis
MOJIHOM (3aMKHYTOM) 35iekTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNEeKTPOHHAs IPOBOAUMOCTD TBEPABIX METAIUIOB. 3aBUCUMOCTD COITPOTUBIICHUS METAJUIOB
oT Temneparypsl. CBEpXIIPOBOAUMOCTD.

DneKTpUuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBomuuku. CoOCTBeHHass ¥ TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiicTBa p—Nn-niepexonaa. [TomynmpoBoIHUKOBBIE TPHUOOPHI.

ONEKTpUYECKUH TOK B PacTBOpax M pacIulaBaxX 3JIEKTPOJUTOB. OJIEKTPOJIMTHYECKAsS
U CCOIUAIs. DIEKTPOIIU3.

DnexkTpuueckuil Tok B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOATENbHBIN pa3psia. MoHus.
[1na3zma.

TexHnueckue yCTpoiCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIIEpMETpP, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKA, JJIEKTPOHArpeBaTENIbHBIE IPUOOPBI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBl, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIH IWOJ, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
IIOJIyTIPOBOJHUKOBBIN MO, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTh CONPOTUBIICHUS LWIMHIPUYECKUX IPOBOJAHUKOB OT JJIMHBL, IUIOLIAIU
IIONIEPEYHOI0 CEUEHUs U MaTepuaa.

CMemaHHOe COeJMHEHUE POBOIHUKOB.

IIpsiMmoe m3MepeHue 3IeKTpOoABMKYLIEH cuilbl. KOpoTkoe 3aMbIKaHHE TajlbBAHUMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUS.

3aBHCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AYXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yyenue cMEaHHOTO COEIMHEHNS PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHUJIBI  UCTOYHMKA TOKAa M €ro  BHYTPEHHEro
COINPOTUBIICHUS.



Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢uzuku 06a3oBoro ypoBHs B 10 Kiacce OCyHIECTBISICTCS C YYETOM
COZICPXKATEIBHBIX MEXKIIPSIMETHBIX CBSI3¢H C KypcaMH MaTeMaTWKH, OWOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWMSL:
SBIICHHE, Hay4HbId (akt, rHrore3a, (u3MyecKas BeJIMYWHA, 3aKOH, TEOpHs, HAOIIOJICHHE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: peumieHHEe CHUCTEMBbl ypaBHEHMH, JHMHEWHas (yHKuus, mnapabona,
rurepooia, ux rpagKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOC TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhI W HMX IPOCKIMU Ha OCH
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe ABMKEHUE B JKUBOH mpupoje, 1uddy3us, 0CMOC, TEII000OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHE), SJICKTPUICCKHE SBJICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH W Ta30B, IJIEKTPHUYECKUE
CBOWCTBA METAJLJIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAINS, TalIbBAHHUKA.

l'eoepacghusi: BTaXXHOCTH BO3IlyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeusn: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIB30BaHUEM MEXAaHH3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, HCIOJIh30BAHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHUKE (pakera,
BOJIOMET W JIpyrue), JIBUraTellb BHYTPEHHErO CropaHWs, IapoBas TypOuHa, OBITOBOM
XOJIOJMIIBHHUK, KOHIAUIIHOHED, TEXHOJIOTUH MOJy4YSHHS] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJCKTPOCTATHUYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEP, AJIEKTPOHATpPEeBATENbHbIE IMPHOOPHI,
3JIEKTPOOCBETUTEIILHBIC TIPUOOPBHI, TAJIbBAHHKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUA

[TocrosiHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSIHHBIX MarHuTOB. MarsmmTHOE IIOJIE.
Bekrop marauTHOM MHAYKIMH. [IpMHIMI Cynieprio3uiMu MarHUTHBIX MOJIeH. JINHUM MarHUTHON
uHAyKuuu. KapTiHa TUHUI MarHUTHON MHAYKLUU TOJISl IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa NMHMM MHIYKIUU MarHUTHOTO IOJISA
JUIMHHOTO TIPSIMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOIO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHME. J[BHJKEHUE 3apsyKEHHOM 4YacTULBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHuMe DIIEKTpOMAarHUTHOW MHAYKUUHU. [lOTOK BeKkTOpa MAarHUTHOM MHIYKIMH.
DIIEKTPOABMKYIIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHAyKunu dapanes.

BuxpeBoe snekTpuueckoe mojie. DNEKTPOABIDKYILAs CUla HWHIAYKIUH B TMPOBOJHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CUIa CAMOUHIYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.



TexHuuyeckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUM MHIYKIMY MAarHUTHOTO MOJIA.

B3aumoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBlieHUE DNEKTPOMAarHUTHOM UHAYKIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD SJICKTPOABUKYILEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUSI MarHUTHOTO
MOTOKA.

SIBiieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHbsle Kojaedanus

Konebarenpnass cucrema. CBOOOTHBIE MeXaHWUeCKHe Kojebanus. [apmoHmueckue
konebanusi. Ilepuon, dacrora, ammutyga U (dasza konebaHuil. I[Ipy>KMHHBIM MasTHHK.
MareMaTHYecKuii MasTHHK. YpaBHCHHE TapMOHHMYECKHX KojieOanui. [IpeBpareHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSIX.

Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HUACATHHOM
KOJe0aTeIbHOM KOHType. AHAJOTUS MEXAYy MEXaHWYeCKUMH U  DIEKTPOMAarHUTHBIMHU
konebanusiMu. @opmyna TomcoHa. 3akoH cOXpaHEHHS SHEPTUU B UACATHHOM KOJIeOaTEIIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUAX. BbIHYX/IeHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeiHyKIeHHBIE DJIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemenHbIii Tok. CUHYCOMJANbHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHNUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpanchopmarop. IlpousBoactBo, mepemadya W MOTpPeOJIECHUE AIEKTPUUYECKON DHEPTHUU.
DKOJIOTMYECKUE PHUCKH TIPU TPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnonb3oBaHus
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHudeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHH 3BOHOK,
T€HepaTop NEPEMEHHOr0 TOKA, JUHHUM JIEKTpONepeaay.

Llemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeNnbHOM CUCTeMBI (IPYKHHHBIN UM MaTeMaTHYeCKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

Habmronenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OctumiorpaMmel  (3aBUCHMOCTH  CHJIBI  TOKAa W HANPSDKEHUST OT BPEMEHH)  JUTst
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc nmpu mnocnegoBaTebHOM COEIUHEHUU PE3UCTOpa, KATYIIKH WHIAYKTUBHOCTH U
KOHJICHCATOpA.



Mogenb TUHUU 3AEKTPOIepeaauH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH MIEPUOA MAJIBIX KOoJeOaHH rpy3a Ha HUTH OT JAJIMHBI HUTU U
Macchl rpys3a.

HccnenoBanne nNepeMEeHHOTO TOKa B IENM M3 MOCJIEIOBATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmHbsle 60JIHbl

Mexanuueckue BOJIHBI, yciioBUs pacnpocTpaneHus. [lepuoa. CkopocTh pacnpocTpaHeHHs
U januHa BONHBL [lomepeunble W mpomosibHBIC BONHBL MHTepdepeHmms u audpaxaus
MEXaHUYECKUX BOJIH.

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

DNIEKTPOMAarHUTHBIE BOJHBI. YCJIOBHUS HM3Jy4EHUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomaruutHOi BojHEe. CBOMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)Ke€HHe, MpeJoMIIeHue, Moispuzauus, Audpakaus, wuHtepdepenius. CKOpoOCTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana »7meKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arps3HEHUE OKPYIKAIOILIEH CPEebl.

TexHU4YecKHue YCTpPOWCTBA U NPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTUKA B TEXHHKE W MEIULIMHE, pajap, PaAHONpPUEMHHUK, TEIEBU3O0D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Komneo6:mromeecs Te0 Kak HCTOYHUK 3BYKA.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue nnrepdepeHny u AuQpakini MEXaHM4eCKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH:  OTPaXEHHUE, IPEIOMJICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsmonHeitHOE paclipocTpaHEHHUE CBETa B OJJHOPOJIHOM Cpeie.
JIyu cBera. ToueuHBI UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne H300pakeHUN B IMIIOCKOM
3epKaie.

[Ipenomnenune cBera. 3aKOHBI TpeJIOMJICHHS CBeTa. AOCONIOTHBIN  TOKa3aTesb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTPaKEHUS.

Jucnepcus ceeta. CroxxHbIi cocTaB 6enoro ceera. LIBer.

Cobuparoniue W paccewBarolive JHUH3bL. ToHKas JuH3a. POKYCHOE pPAacCTOsHHUE U
ONTHYECKasl CHJIa TOHKOW JUH3BL. [locTpoeHne n300paxxeHnii B COOMPAIOIINX M PACCEUBAIOIINX
nuH3ax. @opMysa TOHKOM JIMH3BIL. Y BEJIMUEHHE, 1aBAEMOE JIUH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass omnrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CUH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.



Hudpakuus cBeta. Jludpakunonnas pemérka. YciaoBUe HAOMIOACHUS TJIABHBIX
MaKCHUMYyMOB TIpHU MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha TUPPAKITMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHUYeCKHME yCTPOWCTBA W MPAKTUYECKOE NPHMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAS ONTHKA, Au(pakiuoHHas
peméTKa, MOJIIPOUI.

Jlemoncmpayuu

[IpsiMmonuHeitHOE pacHpoCTpaHEHUE, OTPAKEHHE M TMperomiieHHe cBera. OnTtuueckue
puOOpHI.

[TomHOE BHYTpEeHHEE OTpakeHUe. MoieIb CBETOBOIA.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.

Mopenu MUKpPOCKOIIA, TEIECKOIIA.

HaGmronenne unatepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

HabGnronenue aucnepcun cBera.

[TomydyeHue cekTpa ¢ MOMOUIBIO PU3MBI.

[Tomryuenue crieKTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.

HabGnronenue nossipusamyu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3mepenne mokazaresst IpeIoMIICHHUS CTEKJIA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Habnronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI cienMAJbLHOM TEOPUH OTHOCUTEIbHOCTH
I'paHnLBI TPUMEHMMOCTH KIJIACCHYECKOW MeXaHHMKHU. IlocTynaTel cnenuanbHOM TEOpUH
OTHOCUTEJIbHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTH CB€Ta B BaKyyme, NPUHUUII
OTHOCHUTEIBHOCTH DHHINTEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.

Pasnen 7. KBantoBas pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. ®opmyna [lnanka cBs3u sHeprun GoToOHA C €ro YaCTOTOM. DHEPrus U UMITYJIbC
¢doroHa.

OtkpeiTe u  uccienoBanue Qorodpdexra. Ombitel A. I'. CroneroBa. 3aKOHbI
dotorddekra. YpaBuenue DitHmreitna s potodpdexra. «KpacHas rpanuia» dporodrddexra.

JaBnenue cBera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoHCTBa M IMpPAaKTHMUYECKOE NpUMEHeHHue: (HoTorneMeHT, (POoTogaTyuK,
COJIHEeYHast OaTapest, CBETOAHO/.

Jlemoncmpayuu

®otod(eKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro ¢porodddekra.

Cseroauog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna no paccesnuto o -dactuil. Ilnanerapnas
mozenb atoMa. Iloctynarel bopa. U3nyuenue u nornomeHnue GOTOHOB NpU MEpexoje aToMa ¢



OJIHOTO YypOBHSA »Hepruu Ha Jpyroil. Bumbl cnextpoB. CHekTp ypOBHEH sHepruu aroma
BOZIOpPOAA.

BosHoBbIe cBoiicTBa yacTull. Bonubl ge bpoitnsa. KopnyckynsipHO-BOTHOBOW Tyalu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JTyYeHHE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHUWE: CIEKTPaJIbHBbIM aHAIN3
(CTIeKTpOCKOII), Jia3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nHedvaTbIX ClIeKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Hab6ntonenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIIEPUMEHTHI,  JOKa3bIBAIOUIUE  CJIOKHOCTH CTPOEHHUS  sjpa. OTtkpbiTHE
panuoaktuBHOCTU. OnBITH Pesepdopaa mo onpeneneHuto coctaBa paJioakTUBHOTO H3ITyYSHHS.
CgoiictBa anb(da-, 6eTa-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpeiTHe TpoTOHa W HeilTpoHa. Hyknonnas monens simpa [eiizenOepra—lBaHeHKO.
3apsn aapa. MaccoBoe yucino sapa. M30Torsl.

Anbpa-pacnaa. DJIEKTPOHHBIA U MO3UTPOHHBIM OeTa-pacnaza. ['amma-usnyuenue. 3akoH
PaauOaKTUBHOIO pacIaja.

OHeprus cB3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

SAnepHele peakuuu. [leneHne u cuHTE3 A1€D.

SAnepupiii peakrop. TepmosiaepHblii cuHTe3. [IpoOiembl U NEpCrneKTHBBI  AAEPHOMN
HHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.

Metonbl HaOMIOEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

OyHiaMeHTaIbHBIE B3auMOoAeHcTBUS. EqMHCTBO (hn3ndyeckoil KapTHHBI MHpa.

TexHu4eckne yCTpOMCTBAa M INPAKTHYECKOE NMPUMEHEHHME: J03UMETp, Kamepa BuibcoHna,
SAJIEPHBIN peakTop, aTOMHass boMOa.

Llemoncmpayuu

CuéTurK MOHU3HPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMUH M ACTPOPU3UKH
Ortanbl pa3BUTUs acTpoHoMuu. llpukiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHHU.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, IIAHEThI, X BUAUMOE JABHKEHUE.

ConHeuHas cucTeMa.

Counnine. ConHeuHas akTUBHOCTh. Mcrounuk sHeprum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIC XapaKTEPHUCTUKHU. JlpuarpaMma «CHEKTPaTbHBIA KJIacC — CBETUMOCTbY». 3BE3[IbI
IJaBHOM MOCICAOBATCILHOCTH. 3aBHCHMOCTH «Macca — CBETHUMOCTH» IJIS 3BE3J TIJIaBHOM
MOCJIeI0OBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpEMEHHBbIE NPEACTABICHHUS O
MPOUCXO0XKICHUU 1 3BOMOIMU CoJIHIIA U 3BE3/1. DTarnbl )KU3HU 3BE3].

Mnineunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajakTuk. PaguoramakTuku u kBazapbl. YEpHbIE ABIPHI B SAPAX TalakTHK.

Bcenennas. Pacmmpenune Bceenennoif. 3akon XaO6na. Pazberanue ramaktuk. Teopus
Bonpioro B3peiBa. PennkroBoe nznydeHue.



MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmionenus HeBOOpY>KEHHBIM TJ1a30M C MCIOJIB30BaHHEM KOMITBIOTEPHBIX MPUIOKECHUH
JUISL OTIPEICIICHUS MTOJIOKEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nomymapus 1 sipkue 3BE3.bl.

Hab6nronenus B treneckon JIynsl, muiraner, Mieunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3wku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAILHON |
ITHUYECKOW cdepax MAEATEIBHOCTH YEJIOBEKa, pPOJIb M MECTO (U3MKM U acCTPOHOMHUHM B
COBPEMEHHOM HayyHOW KapTMHE MHUpa, pPOJib (PU3MUECKOW TeopuH B (OPMHUPOBAHUU
npecTaBiIeHu 0 PU3NYECKON KapTUHE MUPA, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEACTABIECHUIN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyuiecTBisieTcs ¢ Y4ETOM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTWKH, OWOJIOTUH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBS3aHHBIE C HW3YYEHHEM METOIOB HAyYHOTO ITO3HAHMSL:
SBJICHUE, HaydHbIM (akr, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOINIOJEHHE,
AKCIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHue CHCTEMBl ypaBHEHUH, TPUTOHOMETPUYECKHE (YHKIUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIMM HAa OCH KOOPJAMHAT, CIOKEHHE BEKTOPOB, IPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIMH,
IPU3HAKU 110J100MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU IUIOCKUX QUryp U 00bEMa Tel.

buonocus: snekTpudeckue SBIECHUS B KUBOM NpHUpPOAE, KoJieOaTeNbHBbIE ABMXKEHUS B
JKUBOM NIPUpOJIE, ONTUYECKUE SIBICHUS B JKUBOM IIPUpOJE, ACHCTBUE pajualii Ha >KUBBIC
OpraHu3MBl.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJLIM4YecKas CTPyKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHMs KPUCTAUIMYECKON PEIIETKH, CIEKTPaJIbHbIN aHaIu3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pyl, (oTochEMKa 3eMHON
IIOBEPXHOCTH, NPEICKA3aHNE 3eMIIETPSACEHUM.

Texnonoeus: TMHUM DJIEKTPOIIEpeiay, T€HEpaTop NEPEMEHHOr0 TOKa, 3JIEKTPOJIBUraTElb,
WHAYKIIMOHHAs Te€4yb, pajnap, paJuoNpUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-mneus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro npeamera «dusmka» Ha ypoBHE CpeqHEero o0Iiero oopa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHHUI, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paclIMpeHre KU3HEHHOTO OIbITa U ONbITA JAESITEIbHOCTU B IPOIECCE peal3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIBHOMN JCATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATHYCCKHIX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B WHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJEHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHHM C UX
(GYHKIUSMU ¥ HA3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON M BOJIOHTEPCKOM JIEATCIILHOCTH,

2) IATPHOTHYECKOTO BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIGHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSM POCCHUCKHIX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M [IEHHOCTH, B TOM YHCIIE B JICITEILHOCTH y4EHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAYIHOTO TBOPUYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

WHTEpEeC K pa3nuuHbiM chepam mpodeCcCHOHATBHOM NEeATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
podeccru M pean30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30oBaHUIO B 00iacTu (U3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh JIKOJIOTUYCCKOW KYJIBTYPBI, OCO3HAHHE TJIOOATHLHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIeM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

pacHIMpEeHHe OMbITa JEATEIbHOCTH HSKOJIOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAaHHE IIEHHOCTU HAYYHOH N1eATeIbHOCTH, TOTOBHOCTh B Ipolecce U3yYeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIbHOCTh NHANBUIyAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBrble JJornueckue aeicTBuA:

CaMOCTOSITEIILHO (DOPMYJITMPOBaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEEIIATh LENH AeSTeIbHOCTH, 3a]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMAaTPUBAEMbBIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIaH PEIICHUs TPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHbIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IIENISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIOJHIATH PaOOTy B YCIOBHUSX pPEATbHOT0, BUPTYAIHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPoOIIeM.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUEBBIMU TOHATUAMH M METOAaMHU (U3HUUECKOM
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
(GU3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH 1O TOJYYCHHIO HOBOTO 3HAHUS, €ro HHTEpPIpEeTaIlnu,
npeoOpa3oBaHNI0O M TPUMEHEHUI0 B PA3NMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MpPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TIPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJABUTATh
TUTIOTE3y €€ peIIeHUs, HaXOAUTh apryMEHTBhl I JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATH UX JOCTOBEPHOCThH, POTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYTHUPOBATH COOCTBEHHBIE 33/1aud B 00pa30oBaTEIBHOUW JCATEIHHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIE UJIEU, IPEAaraTb OPUTrHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTepPHATHBHBIC PEIICHUS.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (bI/IBI/I‘IeCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THWIIOB, CaMOCTOSITEIBHO OCYIIECTBJIATh IIOMCK, aHAJIU3, CHUCTEMATHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHWKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JHOI[€HI/I€M
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHWS B paslIudHbIX Qopmarax ¢ y4ETom
Ha3HAuYeHUs UWHPOPMALMKU W LEJIEBOM ayIWTOpUH, BBIOMpaAs ONTUMAIBHYIO  (GOpMY
MPEJICTABICHUS U BU3YaIH3AIIH.

KoMmyHHnKaTHBHBbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHUE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIlUi U CMATYaTh KOH(MINKTHL;

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOUKY 3pPEHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAMBUAYAJIbHON pabOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4Je€Ha KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PACIpPElENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3ybTaThl COBMECTHOU pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKIAOTO YJ4aCTHHKA KOMaHIbl B OOLIWH pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEH C IO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JMYHBIX CUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIHATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (pU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1aUH;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH DPEIICHUs] PACUETHBIX M KAa4eCTBEHHBIX 3ajad, TJIaH
BBITIOJTHEHUS] TMpaKTUYeckoi paboThl € Y4ETOM UMEIONIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANIOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHSIM;
pacCHIMPSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUN;
JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYAUIMH B 00JacTH (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTENbHBIN U KYIbTYPHBINA YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LENAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELIEHUS IO UX CHUXKEHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIMOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero oOIiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HYMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBAThCS K HSMOLMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOLIECH CTPEMJICHUE K JOCTHMKEHHUIO €M MU YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHHE ApPYTuX,
YUUTBIBATH €T0 MPH OCYIIECTBICHUH OOIICHUS, CTOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKNBAHUIO,

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peaTh KOHGIUKTHL.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKON
JNeATEeIILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEeNel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TENO, UACANbHBIM ra3, MoJenu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH AJIEKTPUUYECKUN 3apsii IPHU PEIIeHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPAMOJIMHEHHOE ABM)KEHHE, CBOOOAHOE MaJeHHE Tel,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHe 00BhEMa Ten NMpH HarpeBaHUU
(oXJaKJIeHUHn ), TEIJIOBOE paBHOBECHE, UCTIAPEHUE, KOHICHCAIMS, MIaBJIeHHEe, KpUCTAITH3aIHs,
KHUIIEHUE, BJIaKHOCTh BO3JlyXa, MOBBIIICHUE JaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXIy IapamMeTpamMH COCTOSIHMSI ra3a B H30Mpoleccax, 3JIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3apsi/10B;



ONKCHIBAaTh MEXaHMUYECKOE JBIKEHUE, UCIOJb3ys (pU3nueckue BEeNWYMHBI: KOOpJIWHATa,
yTh, MEpEeMEeLIeHUEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYJIbC Tela, KHMHETHYECKas
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONKMCAHUW TPABWIBHO TPAKTOBaThb (DU3MUECKUNM CMBICI HCIOJIb3YEMBIX BEIUYMH, HX
0003HaYeHHs U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEITUUYHUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIbB3YS
dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssli KUHETHYecKas HHEeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATEIS; IPH OMUCAHUH MPABUIIHFHO TPAKTOBATH (PH3UYECKHI CMBICI UCIIOJIb3YEMbIX BEJTHYMH,
uX O00O3HAYEHUS U EIAUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCBHIBATh M3YYEHHBIE JJCKTPUUYECKHE CBOMCTBA BELIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHOIB3YS (PU3NUYECKUE BEIUYUHBL: IEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, pPa3HOCTh MMOTEHIMAIOB; IPU OMUCAHHHM IPABHIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKOH coXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHOIIPAaBHS MHEPIHUAIBHBIX CUCTEM OTCUETA, MOJIEKYISPHO-KHHETHIECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsiia, 3akoH KyrnoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (POPMYTHUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BHIPAKEHUE U YCIIOBUS (TpaHULlbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIOIb30BAHMS B TIOBCETHEBHOM KU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIONIF30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYIHPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBAHUS, TPOBOAUTH OMBIT M (POPMYIUPOBATH BHIBOIBI,

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HWCIOJIh30BATh HM3BECTHBIE METOABI OIEHKH
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (QHU3NYECKUMU BEIMYMHAMU C HCIIOJIB30BAaHUEM
OpsIMBIX  U3MEPEHM, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YIbTAThI
MIOJTYYEHHOW 3aBUCHUMOCTH (PM3WYECKUX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPU TPOBEIACHHHM HCCICIOBAHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIEI0BATEIbCKOM UM  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTETIbHBIX YCTPONCTB U TJaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THbIe 3aJa4d C SIBHO 3a/laHHOM (U3NYECKOW MOENbI0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMYMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ peleHus,
TIPOBOJIUTH PACUYETHI U OIIEHUBATh PEATLHOCTH MOYYSHHOTO 3HAUSHHST (PU3MYECKON BETMIHHEI,



pelaTh KayecTBEHHBbIEC 3aJa4yM: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUMBYIO LIEMOUYKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3MUYECKHE SBICHUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUI IIOUCKA, CTPYKTYpPUPOBAHUS, MHTEPIIPETAlMM W NPEACTaBICHUS Y4eOHOH U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHS 3/I0POBbsI U COOIIOZICHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAroIei cpere;

paboTaTh B IpyIIIE C BHIIOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH U IUIAHUPOBaTh JIEATEIIBHOCTh B
HECTaHJAPTHBIX CUTYalMUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHMPA, B PA3BUTHM COBPEMEHHOM TEXHUKH M TE€XHOJIOTMM, B NMPAKTUYECKOU
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETAa, TOUYEUYHBIH HCTOYHUK CBETa, SAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPH PEeICHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (pU3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas NMPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE [JEeHCTBUS TOKAa, B3aUMOJECHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
UHAYKINS, JAEWCTBHE MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsan,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejgomieHue, uHTepdepeHuus, auppakuus W MOAApU3alus CBeTa, MJHUCIEpPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €ECTECTBEHHAs! U CKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIUCBIBATh M3YYEHHBIE CBOICTBA BeEIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOILECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsijl, CWIa TOKa, 3JIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIIOB, 3JIEKTPOABMKYIIAs CHUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Moiis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4YacToTa KosieOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3apsij U CHjla TOKa B IPOIECCe TApMOHUYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHYECKas Cujla JIMH3bI, NpPU ONUCAHUHM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yYCHHbIE KBAHTOBBIC SBJICHHUS U TPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBS3M AaTOMHBIX sJiep, HpPU ONMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICH MCIIOJIB3YEMbIX BEJIMYMH, HMX OOO3HAYCHHS H



€VHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3HUUECKON BEITUYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBATEIBHOTO M MAapajlIeIbHOTO COEAMHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH AJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
OPSAMOJIMHEHHOTO PACIpPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI NMPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (oTod(dderra, 3aKOH COXpPAHEHHUS DSHEPTUH, 3aKOH
COXpaHEHMSI HMITYJIbCA, 3aKOH COXpPaHEHMsI DJEKTPUUECKOTro 3apsiia, 3aKOH COXpaHEHHS
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH pPaauOaKTUBHOTO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTh) IpPUMEHUMOCTH;

OTIpe/IeIIATh HAaIpaBJICHWE BEKTOpAa MHIYKIUU MArHUTHOTO TOJS MPOBOJAHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOMTH M ONKCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKAJIOM, TOHKOH JTIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HCCIICAOBAHUIO (DU3MUYECKUX SBICHUW M TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISIT TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PU3UYECKUX BEIWYHMH, MPH ITOM
BBIOMpATh ONTUMANIBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPEIIHOCTEeN U3MEPEHHIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUI:
IpU 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyJbTATHI IMOJYYEHHOW 3aBUCHMOCTHU
buznyecKkux BENMWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yabTaTaMm
UCCJICJIOBAHMUS,

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IMPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 dSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENLCKOM M TMPOEKTHOW JEATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢u3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJM3a YCIOBHS 33a4 BHIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIBI, HEOOXOAMMEBIE IS €€ pEelIeHHs,
POBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXJIeHH ¢ OMOpoi Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKHUE SBIICHNUS,

UCTIONIB30BaTh TPH PEUICHWH YYeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHUsS y4yeOHOU u
HAYYHO-TIOMYJISIpHOW HMH(OpMaIUM, MNOJYYEHHOM W3 pPa3IUYHBIX HCTOYHUKOB, KPHUTUYECKH
aHAJTM3MPOBATH MOJTydaeMylo HHPOPMAIIHIO;

OOBSICHATH TIPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

IPUBOUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIMIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHUS 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MAaCHOCTH MU 00paIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHMs 3]I0POBbsI U COOJIOJICHHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYaLMsIX, aJIeKBaTHO OLICHMBATh BKJIAJ KaXJOI'0 M3 YYAaCTHUKOB IPYIIBI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Paznen 1. PDU3UKA U METO/IbIl HAYUYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 Bubmmorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiematitka > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Auaniia https://m.edso0.ru/7f41bf72
bu6 OK
2.3 3aKOHBI COXPAHEHHUS B MEXaHHUKE 6 1 1 h:tIpSJ,I:I;I/?T:.GeI;aSCI)_E).ru 17§41b72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 Octonel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuorexa [IOK
' Ma3oBbIE MEPEXOIBI 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 pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

4.1 DNeKTpocTaTuKa

42 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B
' PasIMYHBIX CpEIax

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

10

12

22

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo0.ru/7f41bf72



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOIUHAMUKA
MaruauTtHoe nosie. DJIeKTpOMarHuTHas bubmmorexa [IOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnuoreka [JOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubmuorexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bubmmorexa LIOK

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



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

bubmuoreka [JOK
42 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE
Hroro no pazneny 4
PeszepBHoe Bpems 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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoOKa KOHTpOJILHLIe HpaKTI/I‘lCCKI/Ie oﬁpasoBaTeanme
n/n Bceero H3Y4YeHH S
padoTbI padoThbI pecypcbl
®du3uka — HayKa O PUPOJIE.
1 Hayunblie MeT(})];[(I)I HO?I:)HapHI/iI 1 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u mecTo ¢pusuku B
($hOopMHPOBaHUK COBPEMEHHOMN bubnuoreka [JOK

2 . 1
HAayYHOW KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH IO IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHHUYECKOTO 1 bubmuoreka [JOK
newkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpPEHUE

4 PaBHOMEpHOE IIPAIMOIIMHENHOE 1 bub6nuorexa [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnnoreka [JOK
IBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKOpeHue 1 bubnmnoreka [JOK
CcBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUXKEHUE.

7 I[I;I/I)KCHI/IC MaTepiaHBHOﬁ TOYKH I10 1 bubamorexa IOK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [IpyuHIIMTT OTHOCUTEIBLHOCTH 1 bu6mmoreka [JOK

lNanunes. MuepunaibHbIe CUCTEMBI

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

orcyeta. IlepBblii 3akoH HeroTOHA

Macca tena. Cuna. [Ipuniun

9 cynepro3uiuu cuii. Bropoit 3akox BuGmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HproTona st MmarepuanbHOM TOUKH

10 Tpertuii 3akon Herotona st bu6mmoreka [JOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpHOTO TsroTteHus. Cuia

11 TSDKECTH. HelfBa;I KOCMHYECKast BuGmmorera LIOK

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

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

13 TpeHus. Cuiia COnpoOTUBIIEHUS ITPU bubnuoreka [JOK
JIBW)KEHUH TEJIA B )KUIKOCTU WU https://m.edso0.ru/ff0c3f76
rase
[TocTynarensHO€E U BpalareabHOE

14 JBUKEHHE a0COIIOTHO TBEPIOTO bu6mmoreka [JOK
Tesa. MoMeHT cuibl. [1ne4o cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHsT TBEPAOTO Tea
HNMnynsc MaTepuanbHOM TOYKH,

15 CUCTEMBI MaTePUATBHBIX TOUEK. bubnmnoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE MBUKECHHE
PaGoTta 1 MOILITHOCTH CHJIBI.

16 Kunernueckas sHeprus bubmuorexa [IOK
MmarepuaibHOi Touku. Teopema 06 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKON IHEPTUun

17 [ToTeHmanpHas YHEPTHUS. bu6mmoreka [JOK



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

[ToTennuanpHas sHEpPrUs yupyro
ne(hOpMUPOBAHHOM MPYKUHBI.
[ToTeHumanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

19

20

[TorennuanbpHbIC U
HEIOTEHIIHAJIbHBIE CUJIBI. CBA3b
paboOThl HEMOTEHIIMAJILHBIX CHJI C
M3MEHEHHEM MEXaHWYECKOU SHEPTUn
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON SHEPTUH

JlaGopaTtophnast pabora
«HMccnenoBanue cBs3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKOMN
SHEPTUU Tella Ha MpuMepe
paCTSDKEHUS PE3UHOBOTO KIyTay

KonTposnbnas pabora no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bBpoyHOBCKOE ABUKEHUE.

Huddyzus

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c4dc?

22

XapaxkTtep IBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mopenu cTpoeHust ra3os,
JKUJKOCTEH U TBEPABIX TEIl

23

Macca monekyin. KonuuectBo
BemlecTBa. [locrosuHas ABoraapo

24

Tennosoe paBHOBECHE.



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

Temneparypa u €€ u3mMepeHue.
[IIxana remnepatyp Llenbcus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETHYECKOM SHEPrUuun bubmuoreka [JOK
JIB)KCHUS] MOJICKYJI. Y paBHCHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota

28 «HccnenoBanue 3aBUCUMOCTH
MEX]y ITapaMeTpaMu COCTOSTHUS
pa3peKeHHOTr0 raza

29 H3onponeccel B uacaIbHOM rase u bubnuorexa [JOK
uXx rpaduUecKoe MpeCTaBICHHIE https://m.edsoo.ru/ff0c570e
BuyTtpennsis sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U

30 criocoObl e€ nm3mMenenus. Konmuecto bubnuotexa [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJTHOATOMHOTO HJICATBHOTO
rasa

31 Buasl Tennonepenaun bubmorexa HOK

https://m.edso0.ru/ff0c5¢c36
VYnenpHas TEMI0EMKOCTh BEIIECTBA.

32 KonuuecTBo Tennotel npu bubmuorexa [IOK
Terutonepenave. AanadaTHBIM https://m.edsoo.ru/ff0c5¢c36
nporecc

33 [TepBblit 3aK0H TEPMOAMHAMUKH U bubnmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

€T0 MPUMCHCHHUC K U30IIponecccamMm

https://m.edsoo.ru/ff0c5efc

HeoOpatumocTs npoiieccoB B

34 npupoje. Bropoi 3akoH BuGmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteus u KII1/ bu6mmoreka [JOK
TEIIOBOM MAIIUHEI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOTHYECKHUE TTPOOIEMBI
TEIUIOHEPTETHKU
O06o0maromuil ypok
38 «MOJIIeHKyJII;pHaZp ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMUKH
KonTponbHas pabora mo teme
39 «MOJ‘IpeI(yJ'I}IpHE}I ¢uznka. OCHOBBI Bubamorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnuorexa [JOK
Wcnapenue u KuneHune https://m.edso0.ru/ff0c63b6
AOcCoNOTHAS 1 OTHOCHUTEIbHAS
41 BIIQXKHOCTh BO3Ayxa. HackllieHHbIH bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammmdeckue u
aMmopdHbIe Teaa. AHU30TPOITHS
42 CBO;IDSJEB KpUCTAJUIOB. }KI/II?Z[KI/IG bubmorexa HOK
https://m.edsoo.ru/ff0c65f0
Kpuctayibl. CoBpeMEHHBIE
MaTepHaIbI
[MnaBneHue U KpUCTAIUTH3AIIHS. BuGmiorexa LIOK
43 VenpHas TEII0Ta IJIaBICHUS.

Cyb6numarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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bubmuoreka [JOK

44 vy §
PaBHEHHE TEIIOBOTO baarca https://m.edsoo.ru/ff0c6820
c) .09 I
g | e ey
PAL. A p https://m.edsoo.ru/ffOc6bcc
3apsioB
IT
| o
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUS IEKTPUUECKOTO 3apsia
B % .3
47| Kynons, Towemmmth anexrprsco uGnorexa LIOK
y ' p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpsisk€HHOCTB 2IEKTPUYECKOrO
48 nosis. [punnun cynepriozuuuu bu6mmoreka [JOK
ANEKTPUYECKUX Tonel. JInauu https://m.edsoo.ru/ff0c6df2
HaIpPsKEHHOCTH
Pa6
o | e
’ HHaL. https://m.edso0.ru/ff0c6f00
MMOTEHIINAIOB
0 | oo BuGnotexa LIOK
p ' https://m.eds00.ru/ff0c7018
,ZII/IBJ'IGKTpI/I‘—IeCKaSI HpOHI/IHaeMOCTB
bubmuorexa [JOK
51 é .K
dnexrpodmrocts. Konnencarop https://m.edsoo.ru/ff0c7126
o | e e
onjercaropa. JHep https://m.edsoo.ru/ff0c72c0
3apsKEHHOr0 KOHJIEHCAaTopa
53 JlaGoparopnas pabota "M3mepenune

ANEKTPOEMKOCTH KOHAeHcaropa”



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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54

55

56

57

[IpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
armnapara, CTpyMHOIro npuHTepa.
DJIEKTpOCTAaTUUYECKas 3aIUTa.
3a3eMiieHHe IEKTPOIPUOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymecTtBoBaHus. [I0CTOSHHBII TOK.
Cuna Toka. Hanpspkenue.
Conpotupnenue. 3akon Oma ajist
y4acTKa [enu

[locnenoBarenbHOE, NapauIeabHOE,
CMEIIaHHOE COSANHECHHE
npoBoAHUKOB. JlabopaTopHas
pabota «/3ydyeHue cMelaHHoro
COEIMHEHUS PE3UCTOPOBY»

Pabora 1 MomHOCTH

3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

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

58

3axon OMa 1715 TOJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenune DJ1C ucTouHMKa TOKA U
€ro BHYTPEHHET0 COMPOTUBIICHUS

bu6mmorekxa [OK
https://m.edsoo.ru/ffOc7ae0

59

DIeKTpOHHAs IPOBOAUMOCTh
TBEP/IBIX METAIJIOB. 3aBUCUMOCTh
COIPOTUBIIEHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

60

DJIEKTPUUYECKUN TOK B BaKyyMe.
CBOMCTBA 3JEKTPOHHBIX MTYYKOB



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

[MonmynmpoBogHUKH, MX COOCTBEHHAS

61 Y IPUMECHAs IPOBOJUMOCTb. 1 bubmuorexka [JOK
CBoiicTBa p—N-mepexoja. https://m.edsoo.ru/ff0c84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUUECKUM TOK B pacTBOpax U

62 paciuiaBax 3JIEKTPOJIUTOB. 1 bubnmoreka [JOK
DIEKTPOIUTHYSCKAST TUCCOLIAAITHA. https://m.edsoo.ru/ff0c82ba
DIIEKTPONn3
DNEeKTpUYECKUH TOK B Ta3ax.

CamocTosTeNbHBIN U bubnmoreka [JOK

63 - 1
HECaMOCTOSITSIILHBII Pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DneKkTpruuecKue Npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuorexa [JOK
npuMeHeHue. [IpaBuia TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o06mmaromuit ypok 1 bubnmnoreka [JOK
«DNEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota mo Teme
«Qnekrpocraruka. [TocTosHHBIHI bub6nuorexa [IOK

66 . 1
aNeKTpUUYeckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

Pesepublii ypok. KonTpoiabHas
67 pa6oI;a 1o TZII\)/IC ’ 1 Bubmorexa IOK
https://m.edsoo.ru/ff0c8c56
"OnekTpoguHaMuka"

68 PesepBublit ypok. O600maromumii 1 bubnnorexa [JOK

ypok 1o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I1O 68



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

[NPOT'PAMME




11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
w/n Tema ypoka Beero Konrpoabnbsie IIpakTHueckue e — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl
ITocTosiHHBIC MATrHUTHI U UX

1 B3aUMO/ICCTBUE. MarHuTHOE TOJIe. 1 bubnuotexa [JOK
BekTop MarHUTHOM MHTYKIIUH. https://m.edso0.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
MarsuTHOe 1oJie TPOBOTHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [JOK
B3aumoericTBre MPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabora «3yueHue

3 MaFHIleHOIEO noiﬂ KaTyHJKI/Iy: 1 1 bubamorexa IOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MAarHUTHOTO TIOJIS Ha
MIPOBOJIHUK ¢ TOKOM. Cuita Amriiepa.

4 JlaGoparopHas paboTa 1 1 bu6nuorexa [IOK
«HccnenoBanue necTeus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

JleficTBEe MarHUTHOTO IIOJIS Ha

5 JBUKYITYIOCS 3apsHKEHHYIO 1 bubmuoreka [JOK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNEeKTpOMAarHUTHASE WHYKIIHSL.

6 [ToTok BekTOpa MarHUTHOU 1

unaykuuu. DJ1C uaaykuun. 3akoH



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

AJNIEKTPOMATHUTHON UHAYKIIUU
®dapages

JlaboparopHas pabota
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NunykTuBHOCTD. SIBIICHUE
camonnykuuu. J1C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTI'O TOJISl KaTYLIKU C TOKOM.
DIIeKTPOMarHuTHOE T0JIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: MOCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

10

11

12

Ob6o6maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
WHTYKITS

Konrponbnas pabora no reme
«MarHurtHoe 1oue.
DJIeKTPOMAarHUTHAS HHIYKIIUS

CBOOOIHBIE MEXaHNYECKHE
konebanus. 'apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHUYECKHUX KOIeOaHUH.
[IpeBpaiienue sHepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

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

13

JlaboparopHas pabota
«HccnenoBanue 3aBUCUMOCTH



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

neproja MajbIX KOJIeOaHH rpy3a
Ha HUTHU OT JUIMHBI HUTH U MACChI
rpy3a»

14

KonebarenbHbIil KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIeOAHUS B HJI€ATEHOM
KoJsie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeITIbHOM KOHTYpE

bubmuoreka [JOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BeHyXIeHHBIE
MeXaHUYEeCKHe KoueOaHusl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOchb86

17

[IepeMeHHBIH TOK.

CuHyconanbHbIN epeMEHHBIN TOK.

MOoImHOCTh IEPEMEHHOIO TOKA.
AMIUTUTYTHOE U IEHCTBYIOIIEE
3HAUEHUE CUJIbI TOKA M HANIPSKEHUSI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0chd34

18

19

Tpancdopmarop. [IpousBoacTso,
nepegava u norpedieHue
3JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUIECKOTIO
3BOHKQ, F€HEpaTOpa NepEMEHHOTO
TOKa, JINHUH AJIeKTpornepeaady

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJIOTUYECKUE PUCKH TIPU
IPOU3BOJICTBE 3JIEKTPOIHEPTHH.

20 Kynbrypa ncnonp3oBaHus
ANIEKTPOIHEPTUHU B MIOBCETHEBHON
KU3HU
MexaHu4eckre BOJIHBI, YCIOBHS
acripoctpanenus. [lepuon.
21 I(DjKOpPOCTLppaCHpOCTpaI})Ierlﬂ u bubmorexa LIOK
https://m.edsoo.ru/ff0cca54
JuiMHA BOJIHBL. [lomepeunslie u
TIPOJIOJIBHBIC BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
23 CBOﬁCfBa u ckopoctb. [lkana Brbmiorexa LIOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJTH
[TpuHIUIIBI paTHOCBSI3U U
24 TeneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokamnus
o5 Konrtponsnas pabdora «Konebanus u bu6nuorexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpamonnHEHOE pacpOCTpaHEHNE
26 CBETa B OJIHOPOJHOM Cpejie. bubmuorexa [JOK
ToveuHslit ©IcTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OTtpakenue cBera. 3aKOHBI
27 OT;)a)KeHI/ISI cgeta. [locTpoenue Brbmiorexa LIOK
5 https://m.edsoo.ru/ff0cd4e0
n300paKeHHI B TNIOCKOM 3€pKaJie
28 [Ipenomnenue creta. [lomHoe bubnuorexa [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

BHYTpPEHHEE OTpaXKEHUE.
[IpenenbHbIi yToa MOJHOTO
BHYTPEHHET0 OTPaKEHUS

https://m.edsoo.ru/ff0cd7f6

29

30

31

JlaboparopHas pabota «3mepenue
TIOKa3aTes IPEJIOMIICHHS CTEKIIa

JIunzel. [TocTpoenue n3o0pakeHuit
B inH3e. DopMylia TOHKOW JTUH3BL.
YBennueHue JuH3bI

JlaGopaTopHnas pabota

«HccnenoBanue CBOMCTB
M300paXKeHH B TUH3AX)

bubmuoreka [JOK
https://m.edsoo.ru/ffO0cd67a

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

32

Hucniepcust cBera. CI0XHBIN cOCTaB
6enoro cBera. Llet. JJaboparopHas
pabota «HabmroaeHue nucnepcuu
CBETa»

33

WNurepdepennus creta. Judpaxus
cBeta. [ludpaknuonHas pemeéTka

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ced22

34

35

ITonnepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTHnueckue mpuOOPsI U yCTPOUCTBA
U YCIIOBHSI X 0€3011acHOTrO
IPUMEHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf02e

36

['panuibl MPUMEHUMOCTH
KJIACCHYECKOM MEXaHMKHU.
Iloctynarsl crienaabHON TEOPUU
OTHOCHUTEIIHLHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHTEIBHOCTE
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa4?2



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
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

BPEMCHH U COKpAIICHUC NJINHBI

OHeprusi U UMITYJIbC
peAATUBUCTCKON YacTUIbI. CBS3b

bubmuoreka [JOK

38
MaccChl C JHEPTUEH ¥ UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust NOKos
K o O .
39 Ocromst cncunanerofi reopunt BuGmorexa LIOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH
40 ®otonbl. Dopmyia [1nanka. bubnuoreka [IOK
DHeprusi ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
" i;“g;g;g " :Cg“emai“; Bu6imoreka LIOK
T kta. OneITel A. .
https://m.edsoo.ru/ffOcffc4
CroneroBa
3 Y
o | e dopber Soumes
a ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
18 | Toens, Xommrreemns sohemac Bubmiorea LIOK
sleBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE!
44
dboToreMeHT, POTONaTUHK,
CoJTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3amau no reMe «9JI€MEHTEI bubmuoreka [JOK
KBAHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Monens atroma Tomcona. OTBITEI BuGmorexa LIOK
46 Peszepdopna no paccesauro a-

yactull. [[manerapnas Mojens atoma

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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

47

[Tocrynarsr bopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

48

W3nyuenue u noriomnieHue GoToHOB
IIPH [IEPEXOJIE€ aTOMA C OJJHOTO
YPOBHsI SHEprUU Ha Apyrou. Buubl
CIIEKTPOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

50

51

52

53

BonnoBsle cBoiicTBa yacTull. BosHel
ne bpoiura. KopnyckyisipHo-
BOJHOBOM qyanu3Mm. CIOHTaHHOE U
BBIHY/ICHHOE U3J1y4eHHE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIPEIENICHUIO COCTaBa
PaaTuoOaKTUBHOTO U3TyYCHUS

CgoiicTBa anba-, 6era-, ramma-
u3nydeHus. Bnusnaue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

OTkppITHE IPOTOHA ¥ HEUTPOHA.
N3oromnsl. Anbda-pacnan.
ONEKTPOHHBIN U O3UTPOHHBIN
Oeta-pacrnan. ['amMmma-u3nydeHue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. A nepHbii
peaktop. [Ipobrembl, MepCIEKTUBHI,
JKOJIOTUYECKHUE aCIIEKThI AEPHOM
SHEPIreTUKHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpPBITHE
no3UTpoHa. MeToabl HAOMIOACHUS U

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

pPEruCTpaLNK 3JIEMEHTAPHBIX
yactuil. Kpymiblii cron
«DyHnaMeHTalbHbBIS
B3auMoaencTeus. EqnHcTBO
(bU3HUYECKON KapTUHBI MHPay»

Bun 38é3nnoro neba. Co3sesaus,
SPKUE 3BE3IbI, IUTAHETHI, HX
BuauMoe aBrKkeHne. CoaHeyHas
cucreMa

56

Comnnne. ConHeuHas akTUBHOCTb.
Wcrounuk sneprun ConHua u 3B€31

S7

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/BI ITIABHON
MOCJIeZI0BAaTEILHOCTH. BHYTpeHHEEe
ctpoenue 38€31. COBpeMEHHbBIE
MIPEJICTABJICHUS O MIPOUCXOXKICHUU H
spomroni CoJHIIA U 3BE3]

58

Muieunsii [yt — Hama
lNanakTtuka. [Tonoxxenue n
nexenre CoiHia B [NamakTuke.
I'amakTuku. YEpHbIE OBIPHI B SApPAX
raJJakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepemennasie mpoOaemMsl
ACTPOHOMHH

61

KonTponpHas padora «IJ1eMeHThI




ACTPOHOMHMH U acTPOPUIUKI»

62

O6o06matromuii ypok. Pons ¢huzuku
¥ aCTPOHOMHUU B IKOHOMHUYECKOU,
TEXHOJIOTHYECKOM, COIMAIbHOM B
ITHYECKOH cdepax NesTeTbHOCTH
YyeJaoBeKa

63

64

65

66

67

O6o6maromuii ypok. Pons u Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

O6o6maromuii ypok. Ponb
(bU3UYECKON TEOpUU B
(GhOpMUPOBAHUU TIPEICTABICHUIN O
¢buznyecKoil kKapTuHe MUpa

Ob6o6maromuit ypok. Mecto
(bu3nUecKoil KapTHHBI MUpPa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayUHBIX
MPEJCTABICHUI O IPUPOJE
PesepBHBIi ypok. MarHuTHOE 10JIE.
DNEeKTpOMarHuTHas MHAYKIIHS

Peseprubriit ypok. Ontuka. OCHOBBI
CIIELIMATIbHON TEOPUH
OTHOCUTEIILHOCTH

68

Pesepnsrii ypok. KBantoBas dusuka.

DJIEMEHTHI aCTPOHOMUU U
actpou3uku

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

68



https://m.edsoo.ru/ff0d1784
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» ®usuka, 10 knace/ Mskumes I'.51., byxosueB b.b., Corckuii H.H. mox pemakiueit
ITapdentbeBoit H.A., AkiimonepHoe oomiectBo «M3aatenberBo «IIpocBeniermey
» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit

ITapdentbeBoit H.A., Akiimoneproe oomiectBo «M3aatenberBo «IIpocBenienuey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET






