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[Tporpamma o puzrke 6a30BOTO ypOBHSI HAa YPOBHE CPETHETO OOIIETO 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE TNOJIOKEHUM U TpeOOBaHUU K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOM Mmporpammel, pencraBieHHbix B ®I'OC COO, a Takxe
c yuérom (¢enepasibHOM paboyell TporpamMmbl BOCIUTAHUS M KOHIEHIUU
npenoiaBanus ydeoHoro npeamera «Pusnka» B 00pa3oBaTEIBHBIX OPraHU3AINAIX
Poccuiickoii @eaepainu, peaiu3yroX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Copnepxkanue mnporpamMMmbl 10 (U3MKE HaNpaBieHO Ha (HOpMUpOBaHHE
€CTECTBEHHO-HAYYHOM KapTUHBI MUpa oOy4datouuxcs 10—11 kimaccoB npu 00yueHun
ux ¢u3rKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAX0/A.
[Tporpamma o pusuke coorBeTcTBYeT TpedboBanusM @I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TIPEAMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOyYEeHHSI, a TAKXKe
YYUTHIBAET HEOOXOAUMOCTh peAIU3alUU MEXIPEIMETHBIX CBSI3eH (PU3NKU C
€CTECTBEHHO-HAYYHBIMHU yUeOHBIMU MpeAMeTaMu. B Hell onpenenstoTcs OCHOBHbIE
1eU U3y4eHus: (PU3UKKU Ha YPOBHE CpeHEro o0IIero 0opa3oBaHus, INIAHUPYEMbIE
pe3yNbTaThl OCBOCHUSA Kypca GU3HKHU: TNYHOCTHBIE, METAIIPEAMETHBIC, PEMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

« IJTAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca (u3MKU Ha 0a30BOM YPOBHE, B
TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI MO I0JIaM 00YUYEHUS;

« cofiepkaHue yaeOHoro npeamera « Pu3nkay 1mo rojgaM o0ydeHusl.

®duzrka Kak Hayka O Haubojee OOMMX 3aKOHAX MPHUPObI, BHICTYIMAasl B
Ka4yeCcTBE y4eOHOro mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpyxatomeM mupe. LIIkonbHbIA Kype PU3NKN — CHCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MOCKOJbKY (DU3UYECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIIECCOB M SBJICHUM, HM3y4aeMbIX XHMHEH, OHOJOTHEH,
dbu3udeckord reorpaduei W actpoHomuel. lcmomp3oBaHME U aKTHBHOE
npuMeHeHue  (QU3MYECKUX 3HAHUM  ONpeieNsieT Xapakrep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe IHEPTrEeTUKH, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJYyYEHHs] HOBBIX MaTEpPHAJIOB C 3aJaHHBIMU CBOMCTBAMU W Apyrux. M3ydenue
(bU3UKH BHOCUT OCHOBHOM BKJaj] B (POPMUPOBAHUE €CTECTBEHHOHAYYHON KapTUHBI
MUpa oOydaromuxcs, B (OpMUPOBAHHWE YMEHUW NPUMEHATh HAy4YHBIH METO]
MO3HAHUS TIPU BHITIOJTHEHUH UMM YYEOHBIX UCCIICIOBAHUH.

B ocHOBY Kypca pu3uku 115 ypoBHS CpeAHEro o01Iero 00pa3oBaHus MOJI0KEH
P MAeH, KOTOPbIE MOKHO PacCCMaTpyBaTh KaK MPUHLHUIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SBISIETCS JIOTUYECKH
3aBEPILIEHHBIM, OH COACPKUT MaTepHUall U3 BCEX pa3AesioB (DU3UKU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK U COBPEMEHHOM (DU3UKHU.

Hoes cenepanuszayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (U3UKU
o0ObeIMHEH BOKpYr (usmueckux Tteopuidl. Bemgymmm B Kypce  sBIseTcs



(opMUpOBaHHE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTEpUU, BEUIECTBE U
TOJIE.

Hoes eymanumapuzayuu. EE peannsanuss NpeAnosaraeT HCHOJIb30BAHHE
TYMaHUTapHOTO TOTEHIMana (PU3NUEeCKOW HAyKH, OCMBICICHHE CBSI3U PAa3BUTHUS
(¢u3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPAaBCTBEHHBIMU
U DKOJIOTMYECKUMU TIpoOIeMaMu.

Hoes npuxnaonoti nanpasnrennocmu. Kypc Gu3mku mpemnoiaraet 3HakoMCTBO
C IMHUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHUYECKHX MPUIOKCHUN H3YICHHBIX
TEOPUI 1 3aKOHOB.

Hoes oKonmocuzayuu  pealn3yCTCd IIOCPCACTBOM BBCIACHHA J3JICMCHTOB
COACPKaHUA, MOCBSAIIEHHBIX SKOJOTHYECKUM HpO6HCMaM COBpPEMCHHOCTH, KOTOPBIC
CBA3aHbI C PA3BUTUCM TCXHUKHU H TGXHOJ’IOFHﬁ, a TakKiKce O6CY}KI[€HI/IH HpO6H€M
PalrOHAJIBHOI'O IIPUPOJOITIOIIB30BAHNA U 9KOJIOTHYSCKOM 0€30IMacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaAMU Kypca (PU3UKHM Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (Pusnyeckue Teopuu (PopMUpoBaHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOCHHS (HU3UUECKON TEOpHUH, posid PyHIaMEHTAIbHBIX 3aKOHOB U
MIPUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPUPOJIE, FPaHUIIaX MPUMEHUMOCTH
TEOPUA, /ISl OTTMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U MPOIIECCOB).

CucTeMHO-JesTeNIbHOCTHBIN MOAX0 B Kypce (U3MKH peaau3yercs Mpex]ie
BCEro 3a CYET OpraHu3alMi SKCIEPUMEHTAJIBHOW AEATEIbHOCTH O0YyYaroUIuXcs.
J1i1st 6a30BOr0 YpOBHS Kypca (DM3UKH — 3TO UCTIOIB30BAHUE CUCTEMbI (DPOHTAIIBHBIX
KPaTKOBPEMEHHBIX YKCIIEPUMEHTOB U TaOOPATOPHBIX paboT, KOTOPHIE B TPOrpaMMe
no Qu3nuke OO0bEAMHEHBbI B OOLIMN CHUCOK YYEHWYECKHUX MPAKTHYECKUX padoT.
Brinenenne B yKa3aHHOM IepeyHE JIabOpaTOpPHBIX padOT, MPOBOAMMBIX IS
KOHTPOJIL U OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKAMH 00pa30BaTEIbHOIO IMpolecca
UCXOJI1 U3 OCOOEHHOCTEW TUIAaHMPOBAHWS U OCHaIeHUs kabuHera ¢usuku. [Ipu
3TOM OOECHEeYMBAETCS OBJIAZICHHE OOYydYaloIMMUCA YMEHHUSIMU TMPOBOJUTH
KOCBEHHbIE HM3MEPEHHUs, MCCIIEOBAHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIUYMH U
IIOCTAHOBKY OIBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yAEIseTCs PEIICHUIO PACUETHBIX U KaU€CTBEHHBIX 3a/1a4.
[Tpu 3TOM AJ1 pacU€THBIX 3a7a4 IPUOPUTETOM SIBIISIFOTCA 3aJ1a4u C SIBHO 3aJJaHHOM
¢u3nuecKkoil MOJEbl0, TO3BOJISIONIAE TMPUMEHATh HM3YYCHHBIC 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJIHOIO pasjielia Kypca, TaK U HHTErpUpPYS 3HAHUS W3
pa3HbIX pasnuesioB. [ KaueCTBEHHBIX 3aJay MIPUOPUTETOM SIBJISIOTCS 3aJaHUsl Ha
00BbsICHEHHE MpOTEeKaHUsl (PU3NUECKUX SBIEHUM M TMPOIECCOB B OKpYXKarouien
KU3HU, TpeOyromme  BbiOOpa  (u3Muecko  MoAenu ISl CUTyalluu
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu GI'OC COO k MaTepuanbHOTEXHUUECKOMY
obecrnieyeHn0 ydyeOHOro mnpoiiecca 0a30BbIi ypoBeHb Kypca (PU3MKKM Ha YpPOBHE
cpenHero oo61ero oOpa3oBaHUSl NOKEH M3Yy4yaThCs B YCIOBHUSAX MPEIMETHOTO



KaOuHeTa (U3UKM WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOMHETAa MPEAMETOB
€CTeCTBEHHO-HAy4YHOro IMKiIa. B kabuHere Ppu3nku AOKHO OBITH HEOOXOIMMOE
nabopaTopHOe OOOpYAOBaHME JJsl BBINOJHEHHS YKa3aHHBIX B IPOTrpaMMe II0
¢u3MKe yUCeHUYECKUX MPAKTUIECKUX padOT U JEMOHCTPALIMOHHOE 000pyI0BaHNE.

JleMoHCTpanlMoHHOE o0opyJoBaHue (OpPMHUPYETCSs B COOTBETCTBUM C
MPUHIMIIOM MHHHUMAQJIBHOM JIOCTATOYHOCTH W  OOECHEYMBAET IOCTAHOBKY
INEPEUYUCIIEHHBIX B MporpaMMe MO (U3MKE KIIOYEBBIX JEMOHCTpALUNA JJIs
UCCIICJIOBAaHMUSI  U3yYaeMbIX SIBIEHMM UM  MPOLECCOB, HAMIUPUYECKUX U
(yHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHU.

JlaGopaTopHoe 00OpymOBaHHWE [JIsi YYCHHYCCKHX TMPAKTHUYCCKUX padoT
dbopmupyeTcsi B BUJE TEMATHUYECKUX KOMIUIEKTOB U OOECIEeYMBAETCA B pacyeTe
OJIHOTO KOMIUIEKTa Ha JBYX oOywaromuxcsi. TemaTH4eckue KOMILIEKTHI
1a60paTOPHOTO OOOPYAOBAHUS JIOJDKHBI OBITH IOCTPOCHBI Ha KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX JabOpaTopuil.

OCHOBHBIMM LEJIIMHU U3yY€HUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

- hopMHpOBaHHE WHTEpPECAa M CTPEMIICHHS OOYYaroIIMXCAd K HAyIHOMY
W3YYCHHUIO TPHUPOJBI, Pa3BHTHEC HUX HWHTCIUICKTYaIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

* Pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIE MO3HaHUS U (HOpPMHpPOBaHUE
HCCJIE0BATEIBCKOTO OTHOIIEHHUS K OKPYIKAIOIINM SIBJICHUSIM;

- (hopMupoBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3y4YEeHHs] OCHOB
CTPOEHHUA MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

« popmupoBaHue yMEHU OOBSICHSTD SBJICHUS C HCIIOJIB30BaHUEM (PHU3HUICCKUX
3HAHUW W HayYHBIX JJOKAa3aTEIbCTB;

- popMupoBaHUE TPEACTABICHUA O PO (U3UKU JUIsl PA3BUTHUS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTH.

JlocTmxenne 3Tux Ieneil o0ecrneynBaeTcs PEIIeHneM CIEeIyIOMNX 3a1ad B
npoiiecce u3ydeHus Kypca GU3UKU Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:
* IpUOOpETEHNE CUCTEMBI 3HAHUN 00 OO0IIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX, TEOpHUAX, BKIIOYas MEXAaHWUKY, MOJEKYJIAPHYI0  (PHU3HUKY,
AJIEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPU3UKH;

« popMHUpOBaHUE YMEHUM MPUMEHSTh TEOPETUUECKUE 3HAHUS ISl OOBICHEHUS
bu3UYECKUX SBICHUN B MPUPOJIE U JJIsl IPUHATHUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

* OCBOCHHE CIIOCOOOB pEIICHUS PAa3JUYHBIX 3ajad ¢ SBHO 3aJaHHOMU
dbu3udyecko MOJIeNbI0, 3ajlad, IMOApPa3yMEBAIONIUX  CaMOCTOSATEIIBHOE
co3nanue GU3NIECKON MOJIEIH, aJIeKBATHON YCIIOBUSIM 3a]1a4H;



* MOHUMaHHe (PU3NUECKUX OCHOB U MPHUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTMYECKUX IPOLIECCOB, UX BIUAHUA HA OKPYXKAIOLILYIO
cpeay,

* OBJIAJICHHE METOJaMHM CAMOCTOATENBHOIO IUIAHUPOBAHUS W TNPOBEACHUSA
¢u3nyecKux HKCIEPUMEHTOB, aHajiW3a W HMHTEpOpeTauuu HHpopmammu,
OIIPENIEIICHNs JOCTOBEPHOCTH MOJyYEHHOTO PE3YiIbTaTa;

* CO3JaHUC YCJIOBI/Iﬁ L pa3sBUTUA YMGHI/Iﬁ HpOGKTHO-HCCHCHOB&TCHBCKOﬁ,
TBOp‘IeCKOﬁ JACATCIIBHOCTH.

Ha wmsyuenne ¢usuku (0a30BBIM ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
obpazoBanus otBoauTcs 136 vacos: B 10 kimacce — 68 yacoB (2 4aca B HENEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipensaraempiii B mnporpamMme 1o (U3MKE MepedeHb JadOopaTOpHBIX U
MPAKTHUYECKUX paboT SBISETCS PEKOMEHJOBAHHBIM, YYUTENb JellaeT BBIOOP
IOpOBEACHUS J1a0OpaTOPHBIX pPabOT M ONBITOB C YYETOM MHIUMBUIYaJIbHBIX
0COOEHHOCTEHN 00yUYaroImMXCA.

COJAEPKAHUE OBYYEHUSA

10 KVIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUA

®duszrka — HayKa o npupoje. Hayunble MeTOAbl TO3HAHUS OKPYIKAIOIIETO
Mmupa. Posib sKcriepuMeHTa U TEOpUH B MPOLIECCE MO3HAHUS TPUPOIBI.
OKCHEepUMEHT B (PU3HKE.

MonenupoBanue (Gpu3nyecKux SIBICHHN W mporieccoB. HaydHbie TUOTE3HI.
®dusznveckre 3aKOHbl U TEOpHUH. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMI COOTBETCTBUA.

Pons u Mecto usuku B QopMUpPOBAaHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpPA, B TPAKTUYECKOMN AEATEIHLHOCTHU JIIOAEH.

Jlemoncmpayuu

AHanoroBble ¥ I1UGPOBBIE H3MEPUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHbIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamurka

Mexanndeckoe apmwkeHHe. OTHOCHUTENBHOCTh MEXaHHYECKOTO JABMKCHUS.
Cucrema orcuéra. Tpaekropus.



[lepemenieHue, CKOpPOCTh (CpelHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MaTepUalbHOW TOYKH, MX MPOEKIIMM Ha OCH CUCTEMbI KOOpJHMHAT.
CroxeHue nepeMenieHnuil u CJI0KeHUe CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMKeHUE. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IIyTH M
NepeMeNIeHUs] MaTEPUAIBHON TOYKH OT BPEMEHHU.

CBobosHOE TazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeitHoe qBuxeHue. J{BrkeHrne MaTepruaibHOW TOUKH IO OKPY>KHOCTH
C MOCTOSIHHOM MO MOJYJIO CKOPOCThbIO. YTJIOBasi CKOPOCTb, JIMHEHHAsT CKOPOCTb.
ITepuon u wactora obOpanienus. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: CIHIOMETP,
JNBWKCHUE CHAPSAOB, UEIHBIE U PEMEHHBIE ITEPEIAYH.

Jlemoncmpayuu

Mopens cucTteMsl OTCYETA, WIUTIOCTPALNS KMHEMAaTUYECKUX XAPAKTEPUCTUK
JIBUKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.
[TameHne Ten B BO3yX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenne aBuxkeHUst Tena, OPOIIEHHOrO TOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.
N3mepenne yckopeHusi CBOOOIHOTO NaJeHHUS.

HamnpaBienue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yueHne HEpaBHOMEPHOIO IBHKCHHS C LEJIbI0 ONMPEIEIICHUS MTHOBEHHOMU
CKOpPOCTH.

HccnenoBanre COOTHOMIEHUS] MEXKYy TYTAMU, TPOMJCHHBIMU TEJIOM 3a
IIOCJIEIOBATEIBHBIEC PABHBIE TPOMEKYTKH BPEMEHH PU PABHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBMKEHUS LIapUKa B BA3KOU )KUIKOCTH.
N3ydenue aBmxeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunumn  otHocutenbHOCTH  ['anuies.  IlepBbld  3axkoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuit. Bropoii 3akon HetoToHa mist
MaTepuagbHON TOuku. Tpernit 3aKkoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Ttsxectu. IlepBas kKocmuueckas
CKOPOCTb.



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

Tpenue. Bunbl Tpenus (mokos, ckoibxenus, kauenus). Cumna tpenusi. Cyxoe
TpeHue. Cuia TpeHus: CKOJIbXKEHUS U cuiia TpeHust mokosi. Koadduuuent tpeHus.

Cuna conpOoTUBIIEHUS [IPU IBUKEHUU TeJla B )KUKOCTH UJIU Ta3e.
[ToctynaTenbHOE 1 BpallaTeabHOE ABHKEHNE A0COIIOTHO TBEPIOTO TENIA.

MOMEHT CHJIBI OTHOCHUTEIILHO OCHU BpaliCHHA. IIneyo cumnpl. YcioBus
PaBHOBCCHUA TBép,ZIOFO TCJA.

TexHuueckue YCTpOfICTBa N IPAKTHYCCKOC IIPUMCHCHHC: IIOAIIHUITHHUKH,
ABHIKCHUC NCKYCCTBCHHBIX CIITYTHHUKOB.

Jlemoncmpayuu

SIBneHne nHepUu.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Jehopmaruu.
HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.
CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUS.
VYcioBusl paBHOBECHUs TBEPAOTO Teia. Bubl paBHOBECHS.
Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.
HccnenoBanre 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
PE3MHOBOM 00pa3siie, OT uX JaedopManuu.

HccnenoBanne yciaoBUM paBHOBECUS TBEPAOrO Tejld, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonwvl coOXpaneHus 6 MexaHuxe

NMnynbc MaTepranbHOM TOUKH (Tesa), CHCTEMbl MaTEPUATbHBIX TOYEK.
Nmnynbe cuitbl 1 N3BMEHEHHUE UMITYJIbCA TENA. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabora cribl. MOIIHOCTD CHJIBL.

Kunernueckass sHeprus maTepuanbHON TOukH. Teopema 00 H3MEHEHUU
KWHETUYECKON SHEPTHH.

[TorennuanbHas DHEPTHUS. [TorennumanbHas DHEPTUA yIIpYyro

nehopMHUpPOBaHHOM NPy KUHBL. [loTeHITMaNbHAS SHEPTHUS Tesla BOJIN3U MMOBEPXHOCTH
3eMIn.



HOTCHHH&HBHBIG u HCIIOTCHIIMAJIBbHBIC CHIJIBI. CBs3p pa6OTBI
HCTIOTCHIIMAJIbHBIX CHUJI C U'BMCHCHHUEM MEXaHUYECKOU SHCPIrunu CUCTCMBbI TCII.

3aKOH COXpaHEHHS] MEXaHUUECKOU SHEPTUH.
VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHrYecKue yCTpOWCTBa U MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPYXUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE IBMKECHHE.

[lepexoq NOTEHUHUATBLHON SHEPTUU B KHHETUYECKYIO U 0OPATHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne aOCOJIIOTHO HEYNPYroro yjapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

I/ICCHGI[OBaHI/IC CBi3HU pa6OTI>I CHJIBI C U3MCHCHHUEM MEXaHHYECKOU OHCPIUHU
TCJIa HAa IPUMCPEC PACTAKCHUA PC3MHOBOIO KI'yTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUYUECKOI Meopul

OCHOBHBIE TIOJOXKEHHUSI MOJICKYISIPHO-KUHETHYECKON TECOPUU M MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBmwxenue. uddysus. Xapakrep ABUXKEHUS U
B3aUMOJICMCTBUSL YACTUIl BemlecTBa. MOJENU CTPOCHUS Ta30B, XKUJIKOCTEU H
TBEPJIBIX TE U 0OBSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATUX Mojeneld. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemecTBa. [locTtositHHas ABoraapo.

TenmoBoe paBHOBecue. Temneparypa n e€ m3mepenue. lllkana temmneparyp
Llenbcus.

Mopens naeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHOKUHETHYECKON
TEOpUM MJICATBHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa cpeaHei
KMHETUYECKOW 3HEpPruM TEIUIOBOIO JIBH)KEHMs 4acTul rasa. lllkama temmnepatyp
KensBuna. T'a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. 3akoH
HanbsroHa. 30mponeccsl B UAeanbHOM ra3e ¢ HOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA.
['padmyeckoe mpencraBiIeHNe U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHudeckue yCTpPOWCTBA W TMPAKTHYECKOE TMPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHUE BellecTBa, ¢GoTorpapuu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbIThl 110 U PY3UN )KUAKOCTEH U ra30B.



Mopenb 6pOyHOBCKOTO TBUKEHHUS.
Mogens onbita llTepHa.

OHBITBI, JOKa3bIBAIOIIHEC CymeCTBOBaHHC MCKMOJICKYJIAPHOI'O
B3aHMOHCﬁCTBHH.

Monenb, HUTIoCTpUpyIoLIas IPUPOAY AaBICHUS Ia3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHUS HJI€aIbHOIO Tasa,
U30MPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Onpenenenne Maccbl BO3yXa B KJIACCHOW KOMHAaTe€ Ha OCHOBE M3MEPEHHIA
00bEMa KOMHATBHI, IaBJICHUSI U TEMIIEPATYpPhl BO3/IyXa B HEH.

I/ICCHGI[OBaHI/IC 3aBUCUMOCTH MCKAY IMapaMCTpaMi COCTOAHHUA PA3PCIKCHHOI'O
rasa.

Tema 2. Ochoebl mepmoounamuxu

TepmoauHamMuueckass cucremMa. BHYTpEHHsISI DHEpPIrHs TEPMOAMHAMUYECKOU
CUCTEMBI U crlocoObl €€ n3MeHeHus. KomuuecTBo TermnoTel u padora. BHyTpeHHss
JHEpPrus  OJHOATOMHOIO  MACAIbHOIO  rasa. Buasl  Temlonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIUS, U3JIy4eHUE. Y AelbHas TEINIOEMKOCTh BELIECTBA.
Konn4ecTBo TEIIoTh! Ipy TEILIONepeaaye.

[lonarue 006 amuabatHoM mporecce. IlepBhIii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHre TIEPBOTO 3aKOHA TEPMOIMHAMHUKH K H3omporeccam. [ padudeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  MammHbl.  [[puHOMOBI  AEHCTBUA  TEMJIOBBIX  MAIIWH.
[IpeoOpa3zoBanusi >HEpruuM B TEIUIOBBIX MamuHax. KoadduimeHt moae3Horo
nevictBusl TerutoBod marmuHbl. [ukn KapHo m ero kodd¢uIMEHT MOJIE3HOTO
e CTBUS. DKOJOTHICCKHE TIPOOIEMBI TEIIOIHEPTEeTHKH.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JIBUTATelNb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIHOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEW SHEpPruu Tejla MpU COBEPILIEHUU DPAOOTHI: BBUIET
npoOKku U3 OYTBUIKM TMOJA JACHCTBHEM CKAaTOro BO3/yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEéM TpeHHUs (BUACOJEMOHCTPALIHS).

N3meHeHue BHYTpEeHHEH dHEpTrUM (TeMIlepaTyphl) Teja Npy Terionepeaaye.
OnwIT 0 a1a0aTHOMY PACHIMPEHUIO BO3TyXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopnenu napoBoil TypOMHBI, IBUTATEIs] BHYTPEHHETO CrOPaHUsl, pEaKTUBHOTO
JBUTATEIIA.



Yuenuueckuii sxcnepumenm, rabopamophuie pabomuol Izmepenue
YIEIbHOW TEINIOEMKOCTH.

Tema 3. Aepecammnuie cocmoanus eeuwyecmea. Pazoevie nepexoonl

[TapooOpazoBanue u kKoHAeHcaus. VMcnapenne u kumneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3QyXa. HacklmeHHbI map. YaenpHas TeIoTa
mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPbl KUIICHHS OT JaBICHUS.

Teépnoe teno. Kpucramnuueckue u amopgHbie Teiaa. AHU30TPOIUS CBOICTB
kpuctamuioB. JKuakue kpuctamuibl. CoBpemMeHHble MaTepuaibl. llnaBnenue u
KpUCTAJUIM3aMs. Y IesbHas TeioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KAIOPUMETP, TEXHOJIOTUH IOJYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiICTBA HACBHILLIEHHBIX TAPOB.

Kurnienue npy noHM>XEHHOM JTaBJICHHH.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTAINTIMYECKOTO BEILIECTRA.
JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol 3mepenue
OTHOCHUTEJIbHOM BJIQXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMHUKAa

Tema 1. Inekmpocmamuka

DJeKTpU3anus TeN. DICKTPUUECCKUAM 3apsi. [[Ba Buaa 3JIeKTpUUECKUX 3apsI0B.
[IpoBogHUKHN,  OUPJEKTPUKA W TOJYNPOBOAHUKH. 3aKOH  COXpaHEHUS
AIEKTPUUECKOT0 3apsija.

B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil SIEKTPpUYECKUNA 3apsil.
OnekTpudeckoe mnojie. Hampshk€HHOCTh  anekTpuyeckoro mnoss.  IIpuHnun
CYIIEPIIO3ULIUMN DJIEKTPUUECKUX TOJEH. JIMHUM HaNpsKEHHOCTH DJIEKTPUUECKOTO
HOJISL.

PaGota cui sanextpocratnyeckoro nosst. [loreniman. PazHocTs mOTEHIHAIOB.
[IpoBOMHUKM W JUAIEKTPUKU B JJIEKTPOCTATHYECKOM Tojie. [[udnekTpuueckas
MIPOHULIAEMOCTb.

OnekTpoéMkocTh. KoHeHcaTop. DIeKTpOEMKOCTh MIIOCKOTO KOHIEHCATOpa.
DHeprus 3apsKEHHOr0 KOH/IEHCATOPA.



TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHE: DIIEKTPOCKOI,
AIIEKTPOMETpP, DJEKTPOCTATUUECKasl 3alluTa, 3a3€MJICHUE DIIEKTPONPHUOOpPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONUCTBO U IPUHIIUII IEUCTBUS DIICKTPOMETPA.
B3aumopericTBre HAANEKTPU30BAHHBIX TEI.
DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.
[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IOJIE.
DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUIECKOM TTOJIE.

3aBUCHUMOCTH BHGKTpOéMKOCTH IIJIOCKOI'O KOHACHCATOpPA OT INIOIIAAU IINTaCTUH,
PacCTOAHUA MCXKAY HUMHU U IIHBJIGKTPH‘{CCKOP'I IMPOHHULACMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomol U3mepenue
ANEKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS JIIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEMu.

QHGKTpI/I‘IGCKOC COIIPOTUBJICHHUC. yI[CJ'IBHOC COIIPOTHUBJICHUEC BCIICCTBA.
HOCJ’IGI[OB&TGJ'IBHOC, mapaJuiCJibHOC, CMCITAHHOC COCAMHCHNC IIPOBOJIHHUKOB.

PaGora »snextpuueckoro Toka. 3akoH [[xoyms—Jlenma. MoiHOCTh
3JIEKTPUYECKOTO TOKA.

DNEeKTPOABIKYLIasl CUJla U BHYTPEHHEE CONPOTUBICHUE HCTOYHMKA TOKA.
3akoH Oma /15 TOJTHOM (3aMKHYTOM) 3iIeKTpruecKkoi nenu. KopoTkoe 3aMmbIkaHue.

DJIEKTpOHHAasT ~ MPOBOAUMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DJIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYyYKOB.

[TomynpoBOIHUKHY. CobOcTBeHHas 151 IIPUMECHAs MIPOBOANUMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHIKOBBIE TPUOOPHI.

DONEeKTpUYeCKUuid  TOK B pacTBopax u pacruiaBax
AIIEKTPOIUTOB.

DIIEKTPOIUTAYECKAS AUCCOUMALMS. DIECKTPOJIN3.
DNeKTpuUecKu TOK B razax. CamMOCTOSTENbHBIH M HECAMOCTOSTEIbHBIMN
pa3psan. Monuus. [Lnazma.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHME. aMIepMerp,
BOJITMETP, PpEOCTaT, HMCTOYHMKM TOKAa, DJIEKTPOHArpeBaTelbHbIE IMPUOOPHI,
AJIEKTPOOCBETUTENbHBIE PUOOPBI, TEPMOMETP COIIPOTUBIIEHMSI, BAKYYMHBIN JHOJ,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu
N3MepeHue cuiibl TOKa U HAMPSIKEHHUS.

3aBUCHUMOCTH COIIPOTHUBJICHUA HUWJINHAPHUYCCKHUX IIPOBOJHHKOB OT [JIMHBI,
momaaun ImorepeyYHoro CCUCHUA U MaTrcpualia.

CMmenianHoe COCANMHCHHNC ITPOBOJIHUKOB.

HpHMOG HN3MCPCHUC BHGKTpOHBH)Kymeﬁ CHIIBI. KOpOTKOC 3aMbIKaHHUC
raJIbBAaHH4YCCKOI'O 3JICMCHTA U OLICHKA BHYTPCHHCTO COIIPOTHUBJICHHA.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.
[1poBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJIMMOCTb BO3yXa.
OIHOCTOPOHHSISI TPOBOIUMOCTH JAMO/IA.

Yyenuueckuii sxcnepumenm, n1abopamopusle pabomul 3yuenuve
CMEIIAHHOI'O COEIMHEHUS PE3UCTOPOB.

N3Mepenue 3MeKTpOABUKYIIEH CUJIbI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTHUBJICHUA.

HaGmronenue amextposusa.
MesxknpeaMeTHbie CBS3H

Nzyuenue kypca ¢usnku 6a3zoBoro ypoBHs B 10 Kjacce OoCyLIECTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEIMETHBIX CBSA3€M € KypcaMH MaTEMaTHKH,
OMOJIOTUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nousimusi, CBA3aHHBIE C W3YYEHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, TUIoTe3a, ¢u3nyueckass BEIUYMHA, 3aKOH,
Teopusl, HaOMIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CUCTEMbl YpaBHEHUWH, JHWHEWHas (yHKIUS,
napabona, runepOosa, ux rpadUkd U CBOICTBA, TPUTOHOMETPUUECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPHI M UX TPOCKITUU Ha OCH KOOPJINHAT, CII0’)KEHNE BEKTOPOB.

buonocusn: mexannyeckoe IBIKEHHE B KMBOW mpupoje, auddysus, ocmoc,
TEIJI000MEH >KUBBIX OPraHU3MOB (BUIBI TEIUIONEpEauH, TEIIOBOEC PaBHOBECHE),
AIEKTPUUYECKUE SBJICHUS B )KUBOUW MPUPOJIE.

Xumus: AUCKPCTHOC CTPOCHHUC BCIICCTBA, CTPOCHUC ATOMOB U MOJICKYJI, MOJIb
BCUICCTBA, MOJIsIpHAsA MaccCa, TCIIJIOBLIC CBOMCTBA TBépI[BIX TCII, )KI/II[KOCTef/'I M ra3os,



QJICKTPHUYCCKUC CBOMCTBA MECTAJIIIOB, QJICKTPOJIUTHYICCKAA Jucconuanus,
rajJbBaHHKaA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JBMXKEHHI C HCIOJIb30BAHHEM MEXaHU3MOB,
y4€T TpEHUS B TEXHHKE, MOAIIMIHUKHK, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JIpyrue), JIBUTaTEb BHYTPEHHETO
cropanusi, maponasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHU
MOJIyYeHUS] COBPEMEHHBIX MATE€pUalOB, B TOM 4YHCJIE HAHOMAaTepualoB, U
HAaHOTEXHOJIOTUH, 3JEKTPOCTaTHYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpHUOOpOB,
KCEpOKC, CTPYHHBIH HPUHTED, AIIEKTPOHArPEBATEbHBIC npuoOOpBkI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTosiHHBIE MarHuThl. B3anMoielicTBHE MOCTOSIHHBIX MAarHUTOB. MaruuTHoe
noJie. BekTop MarHuTHOM UHAYKIUU. [[pUHIUT CYTIEPIIO3ULIMM MATHUTHBIX TTOJIEH.
Jluann MarHuTHOM WHAYKOWU. KapTuHa JIMHAM MAarHUTHOM HWHIAYKIUAHA TOJIS
MMOCTOSIHHBIX MAarHuTOB.

MarnutHoe moJie TIPOBOJAHHMKA C TOKOM. KapTWHa JWMHUNA WHIYKIAA
MAarHUTHOTO TIOJIA JJIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHUKA, KATYIIKK ¢ TOKOM. OnbIT OpcTena. BzaumoaeictBue npoBOJHUKOB C
TOKOM.

Cunia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHiia, €€ MoayJb M HampaBJieHUE. [[BHKeHHUE 3apsiKEHHON YaCTUIIbI
B OJJHOPOJHOM MarHuTHOM IMoJjie. PaboTa cunsl Jloperia.

SIBieHue DNEKTPOMAarHUTHOM MHAYKUMHU. [loTOK BexkTOpa MAarHUTHOU
WHAYKUUU. OJIEKTPOABWKYINAS CHJIA WHIAYKUWHA. 3aKOH 3JIEKTPOMArHUTHON
unaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe moJie. ONEKTPOJABWXKYIIAas CUJla WHAYKUAH B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM IOJIE.

ITpasuno Jlenua.

NHaykTUBHOCTH.  SIBJICHME CaMOMHAYKIMU. OJECKTPOABIKYILAS — Cuia
CaMOMHAYKIIUU.

SHCPFI/IH MAardivuTHOI'O ITIOJISA KaTYHIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.



TexHuueckue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHHE: TMOCTOSIHHBIC
MarHuThl, SJEKTPOMArHUTHI, DSJIEKTPOJIBUTaTE]Ib, YCKOPUTEIU >SJIEMEHTapPHBIX
YaCTHII, UHIYKIITMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.
JIvHUYM MHIYKIIMY MAarHUTHOTO TTOJISL.
B3auMmopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.
SIBieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuo Jlenua.

3aBHCHUMOCTH Z)JIGKTpOI[BI/I)Kymeﬁ CUJIbl MHAYKIOHUHU OT CKOPOCTH HM3MCHCHHA
MardmMTHOI'O ITIOTOKaA.

SIBneHue CAMOHMHAYKITHUH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul U3yuenue
MAarHATHOTO MOJIS KaTYIIKU C TOKOM.

HUccnenoBanue IeUCTBUA TNOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue siBIEHUA 3JICKTPOMArHUTHON MHIYKIWH.

Pasznea 5. Kosie0anus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbIE KOJ1€OAHUA

KonebarenpHast  cucrema. CBOOOIHBIE  MEXAaHMYECKHE  KOJIEOAHUS.
lMapmonuueckue konebanusi. Ilepuona, dacrora, ammiuryga U (aza KojieOaHUM.
[IpyXuMHHBI MasATHHUK. MaTeMaTHYEeCKUld MAasATHUK. Y PaBHEHHE TapMOHUYECKHUX
koJiebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UICaTbHOM KOJIeOATeTbHOM KOHType. AHAJIOTUA MEXAY MEXaHWYECKUMU |
ANEKTPOMATHUTHBIMU KoyieOaHussMHu. Popmyna TomcoHa. 3akoH COXpaHEHHS
SHEPrUM B UJICATHLHOM KOJIE0ATEIbHOM KOHTYDE.

[IpencraBienue o 3aryxawmux KosuebaHUsX. BoIHyKIeHHbIE MEXaHUUECKHE
koseOanus. Pezonanc. BoiHyXIeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUsI.

[lepemennbiii TOK. CHHYCOMJANBHBIA MEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKA. AMIUIMTYJIHOE M JEHUCTBYIOLIEE 3HAUEHUE CHJIBI TOKA U
HaIPSLKEHUSL.



Tpanchopmarop. [IponsBoacTBo, nepenaya u MoTpedICHUE IEKTPUUESCKON
DHEPIrUU. DKOJIOTMYECKUE PUCKU IIPU IIPOU3BOACTBE NIEKTpodHepruu. KynbpTypa
WCIIOJIb30BAHUS JIEKTPOSHEPTUH B IOBCETHEBHOM KU3HHU.

TexHuyeckue yCTpOWCTBA M IIPAKTHYECKOE IPUMEHEHUE: JIJIEKTPUYECKHUN
3BOHOK, T'€HEPATOp NEPEMEHHOTO TOKA, JUHUU JIEKTpoInepeaay.

Jlemoncmpayuu

HccaenoBanre mapaMeTpoB KoJICOATEIBbHOW CHCTEMBbI (NIPYKMHHBIA HITH
MaTeMaTHYCCKUI MasTHHK).
HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.
Hab6mronenue pe3onanca.
CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OC]_II/IJIJIOI"paMMBI (SaBI/ICI/IMOCTI/I CHUJIbI TOKA W HAIIPAKCHUSA OT BpeMeHI/I) JIIsA
QJICKTPOMAIrdUTHBIX KOJICOAHMIA.

Pe3onanc npu 1MnocCjCca0oBaTCIIbHOM COCAHMHCHHUMU PC3UCTOPA, KaTYIIIKH
HHAYKTHUBHOCTHU U KOHACHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

HccnenoBanre 3aBUCMMOCTH TIEPHOJIa MaJIbIX KOJeOaHUi Tpy3a Ha HUTH OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanre nepeMEeHHOT0 TOKa B IIEMHU U3 TIOCIEI0BATENIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHble 60JIHbL

Mexannueckue BOJHBI, YclnoBUs pacnpoctpaHenus. Ilepuon. CkopocThb
pacnpoCTpaHeHus U JJIMHA BOJIHBL. [lonepedynblie U Mpog0IbHBIE BOJIHBL.

WNuTtepdepenius u Auppakuus MEXaHUIECKUX BOJIH.
3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJIHBI. Y CJIOBHS U3JYYEHUS DJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanusi BektopoB E, B, V B anektpomarauTHoi BosiHe. CBOiCTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHE, TPEIIOMIICHHUE, MOsipu3aius, Tudpaxiusi,
untepdepenius. CKoOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[ITkana sneKTpOMarHuTHLIX BOJIH. [IpuMeHEeHUE AIIEKTPOMArHUuTHHIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.



TexHu4yeckue yCTpOWCTBA U MPAKTHUYECKOE IPUMEHECHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIBTPAa3BYKOBasl JAUArHOCTHUKA B TEXHUKE W MEAMUIIMHE, pajaap,
paauonpuéMHHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OOpa3oBaHue U PacIIpOCTPaHEHHE MOTIEPEYHBIX U MPOIOJIEHBIX BOJH.
KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

HabmnroneHnne oTpaxeHus U MPEeIOMIICHUS] MEXaHUYECKIX BOJH.
Habmonenue narepdpepeHunu u tudpakiug MEXaHMYeCKUX BOJH.
3BYKOBOI pe30HaHC.

HabGmroneHnue cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIMTYIOW U
4acTOTOM KOJeOaHUI.

HccnenoBanre CBOMCTB 3J1EKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, ITPEJIOMIICHUE,
noJisipu3anus, IMPpakuus, THTEpPepeHLns.

Tema 3. Onmuka

['eomerpuueckas onruka. [IpssMonuHENHOE pacnpoCTpaHEHHE CBETA B
oaHopoaHoM cpene. JIyd ceera. ToueyHbIld HCTOYHUK CBETA.

OTpa}KeHI/IG cBeTa. 3aKOHBI OTpa’XCHUA CBCTA. HOCTpOGHI/IG I/I306pa}I(GHI/Iﬁ B
IIJIOCKOM 3CpPKaJIC.

[IpenomieHue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOJIFOTHBIN MTOKa3aTelNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenensHbii yrod nojgHoro
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobwuparomiue u pacceuBaroIINe  JIMH3BI. Tonkas JIMH3A.
DOKYyCHOE pacCTOSHUE U ONTHYECKAS CHUJIa TOHKOM JMH3bI. [locTpoenune
n300pakeHnt B COOMparONIUX U paccerBaromux JruH3ax. GopmMyna TOHKON JTUH3HIL.
VBenuueHue, JjaBaeMoe JUH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas onrtuka. aTepdepenius ceeta. KorepeHTHBIE HCTOYHUKH.
YcnoBus HaOMOICHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHOMN
KapTHUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.

Hudpakuus ceeta. J{udpakiuonnas pemérka. Y cioBre HaOIOeHUS
[JIaBHBIX ~ MaKCHMYMOB Ipy TMaJCHUH  MOHOXPOMATHYECKOTO CBeTa
Ha JUGPAKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.



TexHuueckue ycTpoiicTBa U MPakKTUYECKOe MPUMEHEHHE: OUKH, JIyTIa,
¢doToarnmapat, NpOEKIIMOHHBIHN anmnapar, MUKPOCKOII, TEJIECKOII, BOJJOKOHHAs
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TOJIPOUI.

Jlemoncmpayuu

[IpsiMosMHEHOE pacIpOCTPAHEHHUE, OTPAKEHHUE U MTPEIIOMIICHUE CBETA.
OnTtuyeckue NpudOpHI.

[TonHoOe BHyTpeHHEE OTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanue CBOMCTB N300paK€HUM B JTMH3AX.

Mopnenu MUKpOCKOIIa, TeJIecKona.

HaOmronenue natepdepeHinu cBera.

Habmonenue nudpakuuu ceera. Habmonenue
JUCTIEPCUU CBETA.

[Tonydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.
[TosryueHue ciekTpa ¢ HTOMOIIbIO TU(PPAKLINOHHON PEIIETKY.
HabGnronenue noasipuzaluu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul
N3mepenue nokasaress NpeioMIICHUS CTEKJIA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuLIbI TPUMEHUMOCTH KIaCCHUUECKOM MeXaHUKH. [locTynarsl crieruanbHOM
T€OPUHU OTHOCHUTEIBLHOCTH: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHLNIN OTHOCUTEIIBHOCTH DUHIITEHWHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHHU U COKpPAIICHUE
JUTAHBIL.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C YHEPTUEN U UMIYJIbCOM PEISATHUBUCTCKOM YaCTULIbI. DHEPTHUS
ITOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. Inemenmol K6aHmMoOBOU ONMUKU

®otonsl. opmyna [Inanka cBA3U SHEPTUU POTOHA C €TO0 YACTOTON. DHEPrus
U UMIyJIbC (POTOHA.



OtkpeiTre u uccienaoBanue poroddpdexra. Onbiter A. I'. CToneroBa. 3aKOHBI
dotordpdexra. YpaBuenue DiinmrerHa nnsi gorosddexra. «KpacHas rpaHunar
doTordexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.
XUMHYECKOE ICCTBUE CBETA.

TexHuyeckue ycTpoMCTBA M TNPAKTHUYECKOE NPHUMEHEHHE: (POTOIIEMEHT,
(poronatuuk, coaHeuHas 6arapesi, CBETOANO/,.

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTHHOM.
HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.
CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHHIO o -YacCTHIL.
[Inanerapuas mMogxens aroma. Iloctymatel bopa. M3inydeHue u mOTJIONIEHUE
(GOTOHOB MpU TEPexojie€ aToMa C OJHOTO YPOBHS SHEPTUM Ha Jpyroil. Bumisl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/IA.

BosHoBEIE cBoMCcTBa "acTull. BomHbl ne bpoitns. KopmyckynsipHO-BOJHOBOM
Iy aJIU3M.

CrioHTaHHOE U BBIHYKJICHHOC U3JTYyYCHHUC.

TexHuyeckue yCTpoOWCTBA M IPAKTHUYECKOE ITPUMEHEHHUE: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue AJIUHBI BOJIHBI J1a3epa.
HabGnroneHune TMHEHYATHIX CIIEKTPOB U3ITyUICHHUS.
Jlazep.

Yyenuueckuii sxcnepumenm, nabopamopusie pabomul Habmonenue
JIMHEWYATOTO CIIEKTpA.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, JI0Ka3bIBAIOIIME CIOXKHOCTh CTpoeHHUs sapa. OTKpbITHE
pannoaktuBHOCTH. OnbITH Pezepdopaa no onpeneneHnio cocraBa pagioakTHBHOTO
uznyyenusi. CBoiicTBa anbga-, 0era-, raMmma-u3JIy4deHusl.

Bnusuue pPaaAnOaKTUBHOCTH HA KUBBLIC OPpraHU3MEI.

OTtkpbiTHE TIpoTOHA U HelTpoHa. Hyknonnas monens sapa ['eitzenbepra—
NBanenko. 3apsa sapa. MaccoBoe uncio sjapa. M30Tormsbl.



Anbda-pacna. DNEeKTPOHHBIN 51 IIO3UTPOHHBIN Oera-pacna.
["'amman3irydeHne. 3aKOH paJuOaKTUBHOIO pacmaa.

DHeprus CBA3U HYKJIOHOB B sifipe. Snaepubie cuibl. Jlegekt macchl siapa.
SAnepubie peakiuu. JleneHue u CUHTE3 saep.

SAnepuwiii peaktop. TepmosiaepHbii cuHTe3. IIpobOiieMbl W TEPCIIEKTUBHI
AIEPHON SHEPrETUKH. DKOJIOTHUYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
Metobl HAOIIOAEHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.
®dyHaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO Pu3nyuecKoi KapTUHBI MUPA.

TexHnyeckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHHE: JT03UMETp, KaMepa
BuiibcoHa, siaepHblil peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu
CUY€TUMK HOHU3UPYIOIIUX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul ccnenoBanue
TPEKOB YaCTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUM M aCTPOPU3NKH

Otansl pa3BUTUS aCTPOHOMHUH. [IpuKIIaHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMUM.

Bun 3Bé3gHoro HeGa. CozBesnusi, SApKue 3BE3[bI, IUIAHETHI, UX BUAUMOE
JIBIDKCHHE.

ComHeyHast cucTema.

Cosnne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CoJiHIIA M 3BE3N.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTUKH. Jlnarpamma «CHEKTpaJbHBIA KJIACC —
CBETUMOCTBY». 3BE3[IbI TJIABHOM TMOCJIEAOBATEIBHOCTUA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBb» ISl 3BE3]] IJIaBHOW IOCIIEIOBATEIbHOCTH. BHYTpeHHee cTpoeHue
3B€3/1. COBpEMEHHBIE MPEJICTABICHUSI O MPOUCXOXKICHUH U 3Bodtounu CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Muneunsiii [lyte — Hama [amaktuka. Ilonoxkenue n nBukenue CoJsiHIIA B
lNanaktuke. Tunsl ranakTuk. Paguoranaktuku v KBasapbl. UEpHBIE ABIPHI B sApax
rajaKkTUK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa66ma. Paz0eranue ramakTuk.
Teopus bonbioro B3pbeiBa. PelMKTOBOE U3ydYeHHUE.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecrkue nabarooenus



HaOnronenusi HEBOOPYKEHHBIM TJ1a30M C UCIIOJIb30BAaHUEM KOMIIbIOTEPHBIX
PWIOKEHUH JJI OINpE/IeNIeHUs MOJI0KEeHUS HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1uad CeBEpHOro MOJIYyIIapUs U IPKUE 3BE3/BI.

HaoGmronenus B Teneckon Jlynsl, rutanet, Mieunoro I1ytu.
O0o0marniee NOBTOpeHue

Ponp ¢u3uku M acTpOHOMHMM B 3KOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeIbHOCTH YeI0BeKa, POJib U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHOU HAayYyHOW KapTHHE MHpPA, POJb (PU3NUYECKON Teopuu B
(dopMupOBaHUY MPEACTABICHUIN 0 GU3NYECKON KapTHHE MHUPaA, MECTO (U3UUYECKOI
KapTUHBI MUPA B OOLIEM PsATy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTABICHUI
0 IIpuUpoJe.

MexknpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocyiiecTBisieTcs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEIMETHBIX CBA3€H € KypcaMH MaTEMaTUKH,
OMOJIOTHUH, XUMUH, TeoTrpaduu U TEXHOJIOTHUH.

Mesicnpeomemnuvle nonamusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAy4YHOI'O
MO3HAHUS: SIBJICHHWE, HAy4YHBIA (haKT, rumnores3a, (u3NUecKas BEIWYMHA, 3aKOH,
Teopusl, HAOIIOACHHE, SIKCIEPUMEHT, MOJICITUPOBAHKUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHUE CHUCTEMbl ypaBHEHUH, TPUTOHOMETPUUYECKHE
(GYHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKJIECTBO, BEKTOPHI M WX TPOEKIIMH HA OCH KOOPJIWHAT, CIIO)KCHHE BEKTOPOB,
MPOM3BOAHBIC JJIEMEHTAPHBIX (YHKIWHA, TPHU3HAKH TOJ00US TPEyTrOJIbHUKOB,
oTmpe/eeHUe MIOMIAAN IITOCKUX GUTYp U 00BhEMA Tell.

buonocusn: »nexrpuueckue SBICHUS B JKUBOH IIpUpOJE, KoyieOaTeIbHBIC
JIBWKEHUS B )KUBOUW MPHUPOJAE, ONTUUYECKUE SBJIEHUS B )KUBOU MPUPOAE, NCUCTBUE
paavanuy Ha 5KUBbIE OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJ, KPUCTAJUNIMUECKask CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTATNIMYECKON PEIIETKH, CTIEKTPAJIbHBIN aHAIN3.

l'eoecpagua: MarHUTHBIE TIONIOCA 3€MJIM, 3aJIeKU MArHUTHBIX Py,
doToCchEMKA 3eMHOM TOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICCHUH.

Texnonocus: ITHUHWUUA DIEKTPONEPENAY, TEHEPATOP MEPEMEHHOIO0 TOKa,
ANEKTPOABUTATENb, WHAYKIHMOHHAS T€4Yb, pajap, paaUuONPUEMHHUK, TEIEBHU30D,
anTteHHa, tenedon, CBU-meub, NMPOCKIMOHHBINA aImapar, BOJOKOHHAS OITHKA,
coJiHeyHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yudeOHoro mnpeamera «®duszmka» Ha ypOBHE CpEIHEro OOIIETo
ob6paszoBaHus (0a30BBIM YPOBEHB) JIOHKHO OOECIEUNUTH JOCTHIKEHHUE CIICIYIOIINX
JUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS YueOHOTo npeaMera «Pu3nKay» JOJKHbI
OTpakaTh TOTOBHOCTh MW CIIOCOOHOCTh OOY4YAIOLIUXCA PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TIO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHHUW, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM I[IEHHOCTSIM POCCHUHCKOrO OOIIECTBA, PACHIMPEHHUE >KHU3HEHHOTO
OIbITAa M ONBITA ACATEIIBHOCTU B IPOLECCE Pealu3alld OCHOBHBIX HAIlPaBJICHUU
BOCIIUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:
c(hOpMHUPOBAHHOCTH IPaKAAHCKOM IMO3UITMH 00YUaOIIEToCs KaKk aKTUBHOTO U

OTBCTCTBCHHOI'O YJICHA pOCCHI\/JICKOFO 06HleCTBa; IIPpUHATUC TpPAadUIHUOHHBIX
O6IH€‘ICJ'IOB€‘ICCKI/IX IF'YMaHHUCTUYCCKHUX u ACMOKPATHYCCKHUX HCHHOCTCﬁ;
T'OTOBHOCTB BCCTHU COBMCCTHYIO JCATCIIBHOCTL B MHTCPCCAX I'PAKIAAHCKOT'O

oOI1iecTBa, y4acTBOBaTh B CaMOYIPABIEHWHW B 0Opa30BaTENIbHOM OpraHU3alliy;
YMEHUE B3aUMOJEHCTBOBATH C COMAIIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C

ux (QYyHKIUSMUA U Ha3HAYEHUEM; TOTOBHOCTh K T'YMaHUTAPHOU M
BOJIOHTEPCKOM  JIEATENBHOCTH; 2)  NMATPHOTHYECKOIo
BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUHUCKOMN TPaKIaHCKON MACHTUYHOCTH, TAaTPUOTH3MA,
LIEHHOCTHOE OTHOIIICHUE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKECHUSAM

POCCUICKHMX YUYEHBIX B 001aCTH (DU3UKU M TEXHUKH; 3) AYXOBHO-HPABCTBEHHOI'0
BOCHHUTAHMSA: C()OPMUPOBAHHOCTH HPABCTBEHHOTO  CO3HAHUSA, JTHYECKOTO
MOBEJICHUS;  CIOCOOHOCTHh OIEHWBATh CHUTYAIlMI0 W TMPUHUMATHh OCO3HAHHBIC
pEIICHUS, OPUCHTUPYSACh Ha MOPAIBHO-HPAaBCTBEHHBIC HOPMBI M IICHHOCTH, B TOM
quclie B JACSITENbHOCTH YYEHOTO; OCO3HAHWE JIMYHOTO BKIIAJa B TOCTPOCHUE
YCTOMUMBOTO OyayIero; 4) 3¢TeTH4ecKOro BOCIIMTAHUS

9CTCTHUYCCKOC OTHOMICHUEC K MUPY, BKIIIOYASA 3CTCTUKY HAYYHOT'O TBOPUYCCTBA,

MPUCYIIEro (PU3NYecKoil HayKe;



5) TpyaoBoro BOCHUTaHHWsl: WHTEpEC K  pasIUYHBIM  cdepam
poeCCUOHANTEHOM IESITEIBHOCTH, B TOM

YHCIIE CBA3AHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOP
Oynymeld mpodeccum © peann30BbIBATh COOCTBEHHBIE JKM3HEHHBIC ILIAHBI,
TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH

(U3UKK Ha MPOTSHKCHUU BCEH JKU3HU; 6)
IKOJIOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH IKOJOTHUECKON KYJIbTYpPbI, OCO3HAHHE II00ATBEHOTO

XapakTepa FIKOJOTHICCKUX MPOOIIeM; TUIAaHNPOBAHUE U OCYIIECTBICHHUE JEHCTBUN B
OKpYXaIOIlEel Cpesie HA OCHOBE

3HaHUA ueneﬁ YCTOﬁQHBOFO Pa3BUTHA YCIIOBCUCCTBA, pacmrpCHUC OIIbITa
ACATCIBbHOCTH AKOJIOTUYECKOM HAIIPaBJICHHOCTH Ha

OCHOBE MMEIOIIUXCS 3HAHHUH 110 (pHU3UKE; 7)
HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO  Pa3BUTUSI (PUBMYECKONM HAyKH; OCO3HAHUE LIEHHOCTH Hay4YHOU
NEeATEeIbHOCTH, TOTOBHOCTh B TIpOlleCCE M3Y4YEHUS] (PUBHKUA OCYIIECTBIAThH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO NESATEIbHOCTh HHANBUTYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAIbHbIE yUeOHbIe AeiicTBUs ba3oBbie
JIOTHYeCKHe 1eHCTBUSA:

CaMOCTOATENbHO  (QOPMYJIMPOBATH M AKTYyaJM3UPOBATH  MPoOJIEeMY,
paccMaTpuBaTh €€ BCECTOPOHHE; OMNPEAeNATh UEIU JEATEeIbHOCTH, 3a]1aBaTh
napameTpbl U KpUTEPUH UX

JNOCTH)KEHHUS; BBISBISATh 3aKOHOMEPHOCTH W NPOTUBOPEYHSI B PaccMaTpPUBAEMBIX
(¢u3nuecKuX SBICHUAX; pa3palaThiBaTh IUIAH PEIICHHS MPOOJIEMbl C Y4ETOM
aHaJIM3a UMEIOILNXCS

MAaTEPUAIIBHBIX W  HEMATEPUAIBHBIX PECYPCOB; BHOCHTb KOPPEKTHBBI B
JIEeSITETbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB

oejsIM, OLCHHBATH PHUCKHU HOCHCIICTBI/Iﬁ ACATCIIBHOCTH, KOOPAWMHHUPOBATL H
BBITIOJIHATD pa60Ty B YCJIIOBUAX pCaJibHOIO,

BUPTYAJIBHOT'O 1 KOM6I/IHI/IpOBaHHOF0 BSaHMOHeﬁCTBHﬂ; pa3BHUBATh KPCATUBHOC
MBIIUICHHUC IIPpU PCHICHUHN KU3HCHHBIX HpO6J’I€M.



Ba3oBble ucciieqoBaTe/IbCKUe AeCTBHA .
BJIaJICTh HAYYHOW TEPMUHOJIOTUEN, KIIFOUEBBIMU MTOHITUAMHU U METO1aMU

du3nIECKON HAYKU;

BJIa/ICTh HABBIKAMH yUeOHO-UCCIIEIOBATEIHCKOM U MPOCKTHOMU JIEATETHHOCTH B
o0jacTu (U3MKHU, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY ITOUCKY
METO/IOB peIIeHUs 3a7a4 (PU3MUECKOTO COJCp)KaHMSA, MPUMEHEHHUIO Pa3InYHBIX
METO/IOB TTO3HAHUS; BJIAJICTh BUAAMH JEATEIHHOCTH 0 TIOJIYICHHIO HOBOT'O 3HAHUS,
€ro MHTEpIpeTalny, MpeoOpa3oBaHUI0 W TPUMEHEHHUIO B Pa3IMYHBIX Y4EOHBIX
CUTYaIUsAX, B TOM YHCJIE MPHU CO3JaHUM y4eOHBIX MPOEKTOB B 001acTH (U3UKH,
BBISIBJISITH IPUYUHHO-CIIC/ICTBEHHBIC CBSI3U M aKTyallU3UPOBATh 3aJ1aqy, BBIIBUTATh
runore3y e€ pelieHus, HaXOAWTh AapryMEHThl JUIsl JIOKa3aTelIbcTBa CBOMX
VTBEP)KICHUM, 3a7aBaTh IapaMeTpPhl W KPUTEPHUH PCIICHUS;, aHAIM3UPOBATH
MOJIYYCHHBIC B XOJIC PEIICHUS 3aJadd Pe3yJbTaThl, KPUTHUYCCKH OICHWBATh WX
JIOCTOBEPHOCTh, IMPOTHO3MPOBATH W3MEHEHHE B HOBBIX YCIOBHSX; CTaBUTh H
dbopmyIupoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIIbHOM

JEATEILHOCTH, B TOM 4YHCJIE TPU HW3YYCHUH (U3UKU; IaBaTh OIICHKY HOBBIM
CUTYaIHsIM, OIICHUBAThH MTPUOOPETEHHBIN OIBIT; YMETh TICPEHOCUTD 3HAHUS 10
(bU3MKe B IPaKTHUECKYIO 00JIaCTh

KU3HEICSITEIbHOCTH; YMETh HUHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
oOJlacTeil; BBIABUTATh HOBBIC UJIEH, TIpEeiaraTh OPUTHHAIBHBIE TTOAXObI U
pelieHus; CTaBUTh MPOOJIEMBI U 337241, JOITYCKAIOIITUE aIbTePHATHBHbBIC
peLICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJICTh HABBIKAMHU TOJy4YeHHUS MHGOpMaIMK (PU3NUECKOTO COACPKAHUS U3
WCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOATENBHO OCYIIECTBIATH IOWUCK, AaHAaJIW3,
CHUCTEMATH3AlMI0 W MHTEpHpeTanuio UHPOpPMAIMU Pa3IMYHbIX BUAOB U (opMm
MIPECTaBIICHUS; OLICHUBATh JOCTOBEPHOCTh MH(OPMAIIMK; HUCTIOIB30BaTh CPEJCTBA
UH(OPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHI B PEIIEHUHA KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX 3a7a4 C COOIIOJIeHUEM TpeOoBaHUM
APrOHOMUKH, TEXHUKHU O€30MaCHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHNS, PABOBHIX U
ATUYECKUX HOPM, HOPM HH(POPMAIMOHHOW OE30MaCHOCTH; CO3/1aBaTh TEKCTHI
(bu3HUecKoro CoaepKaHus B pa3IMuHbIX (hopmaTax ¢

y4€TOM HazHaueHUs HHGOPMAIIMH U 1IeJIEBON ayJIUTOPUHU, BBIOWpAsi ONTUMATIBLHYIO
(dbopMy npencTaBlIeHUs U BU3yaJlU3aliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYUIECTBJIATH OOLIEHUE HA YpOKaX (PU3UKU U BO BHE-YPOUHOU I€ATEITbHOCTH;
pacrno3HaBaTh IPEAIOCHUIKH KOH(QJIMKTHBIX ~ CUTyallUd W
CMSATYaTh



KOH(MIUKTHI;, pa3BEPHYTO M JIOTMYHO H3JIAraTb CBOK TOYKY 3pEHHUS C
VCIIOJIb30BaHUEM

SI3bIKOBBIX CPEACTB; MOHUMAaTh W HCIOJL30BaTh MPEUMYIIECTBA KOMAHIHOW H
WHIMBUAYJTbHON

paboThI; BHIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICHCTBUH ¢ YUETOM OOIINX

MHTEPECOB M BO3MOYKHOCTEM KAXKJIOI'O0 UIECHA KOJUIEKTHMBA; INPUHUMATh LEJIH
COBMECTHOM AEATEIBHOCTH, OPTAHU30BbIBATh U KOOPIAWHHUPOBATH JEHUCTBUSA IO €€
JOCTHKEHUIO: COCTABJIATH IUIAH JECUCTBUM, PACIPENEIATh POIU C YYETOM MHEHUI
YYaCTHUKOB, 00CYK/1aTh pe3ylbTaTbl COBMECTHOW pa0OThI; OLIEHWBATH KAYE€CTBO
CBOET0 BKJIAJIa U KaKI0T0 YYaCTHUKA KOMAaH/bI B

oOLIMI pe3ysnbTar Mo pa3padOTaHHBIM KPUTEPUSIM; MpejiaraTb HOBBIE MPOEKTHI,
OLICHMBATh UJICH C ITO3UIIMY HOBU3HBI,

OPUI'MHAJIBHOCTH, HpaKTquCKOﬁ 3HAaYNMOCTH, OCYHICCTBIIAATH IIO3UTHBHOC
CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX

CUTyalu:AaAx, IPOABJIATL TBOPUCCTBO U B006pa)KeHI/I€, OBITH HMHHUIIHMAaTUBHBIM.

PeryasiTuBHbIC yHUBepCcaJbHbIe YueOHbIe neiictBus CaMoopranu3amnus:

CaMOCTOATENFHO OCYIIECTBISATh MO3HABATEIBHYIO JESATEIBHOCTh B OOJACTH
GU3NKK W acCTPOHOMHHM, BBIABJISTH NPOOJEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHBIC 3a/I1au; CAMOCTOSITENIbHO COCTaBJIATH IUIAH PEIICHUs] PACUETHBIX U
KaueCTBCHHBIX 3a7a4, IUJIaH BBIMOJHEHUS TPAKTUYCCKONH paboThl ¢ y4ETOM
MMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEM W MPENNOYTEHUI; daBaTh
OIICHKY HOBBIM CUTYaITUsIM;

paciupsTh paMKU y4yeOHOro ImpeaMeTa Ha OCHOBE JIMYHBIX IMPEANOYTEeHUN;
nienaTh OCO3HaHHBIN BBIOOD, AprYMEHTHPOBATh €ro, OpaTh Ha ce0s

OTBETCTBEHHOCTh 3a PEIICHHUE; OLEHUBATh MPUOOPETEHHBIN OMBIT; CHOCOOCTBOBATH
(bOpMHUPOBAHUIO U MPOSIBICHUIO 3PYIMLIUU B 00J1aCTH

(U3HUKHU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:
JaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTHUBBI B IEATEIILHOCTb,
OLIEHUBATh COOTBETCTBHE PE3YJIBTATOB LEISAM;
BIIAJIETh HAaBBIKAMM T1O3HABATEIbHOM pEeQIIEKCUU KaK OCO3HAHMS

COBEPIIAEMBIX JICMCTBUM W MBICIUTENBHBIX IIPOLIECCOB, WX PE3yJbTATOB U
OCHOBAHHUI;
UCITIOJIB30BATh MIPUEMBI peIICKCUN TSl OLICHKH CUTYaIluH, BHIOOpA BEPHOTO

pEeUICHUs; YMCTb OLICHUBATh PUCKHW U CBOCBPCMCHHO IIPMHUMATD PCIICHUA 110 UX

CHIDKEHMIO; IPUHUMATh MOTHBBI U ApTyMEHTHI IPYTUX IIPY AHAIIA3E PE3YIbTATOB



JeSTeNIbHOCTH; MPUHUMATh ceOs, MOHMMAas CBOM HEIOCTaTKH M JIOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apIYMEHTBI APYTUX [IPU aHAIU3€ PE3YJIbTATOB AEATEIIBHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporiecce HOCTHKEHNS TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHSI POTPaMMBbI IO
¢uszuke JUIsI  ypoOBHSA CpeaHero oOmiero o00pa3oBaHUS Yy  OOy4aOIIUXCS
COBEpIICHCTBYETCS HMOIIMOHANBHBIHI WHTEIJICKT, Ipeanoararoun
c(hOpMHUPOBAHHOCTS:

CaMOCO3HAHUs, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHMMATh CBOE YMOLIMOHAIBHOE
COCTOSIHHE, BUJIETh HAIIPABJICHUS Pa3BUTHUS COOCTBEHHON SMOIMOHATIBHON Cdephl,
ObITh YBEPEHHBIM B ce0e; caMOperyJupoBaHMs, BKJIIOYAIOLIETO CAMOKOHTPOJb,
YMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEACHUE, CIIOCOOHOCTH
aJalTUPOBATHCA K 3MOLMOHAJIBHBIM H3MEHEHUSIM U TPOSIBISTh THOKOCTh, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHMBALM{, BKJIOYAIOIIECH CTpPEMJICHUE K
JOCTHKEHHUIO LEIH U YCIIEXY, ONTUMU3M, HHULIMATUBHOCTh, YMEHHUE JCHCTBOBATh
HCXOJIA U3 CBOMX BO3MOKHOCTEH; 3MIIaTUH, BKIIFOYAIOIIEH ClIOCOOHOCTh MIOHUMATh
AMOIIMOHAJIBHOE COCTOSTHUE IPYTUX, YUUTHIBATH €T0 MPU OCYIIECTBICHUH OOIIEHNUS,
CIOCOOHOCTh K COYYBCTBHUIO U COINEPEKUBAHHUIO; COLUAIBHBIX HABBIKOB,
BKJIFOYAIOUIUX CIIOCOOHOCThH BBICTPAUBATH OTHOIIECHUS

C APpYIruMHu JIIOJAbMU, 3360TI/ITI>CSI, IIPOABJIATE HHTCPCC U pa3pClIaTh KOH(i)JII/IKTLI.

INPEAMETHBIE PE3YJIBTATBI

K konity o6yuenus B 10 kj1acce npeiMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEpPax poyib U MecTO (U3HKKM B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHbI MHPA, B PA3BUTUU COBPEMEHHOM TEXHUKH W
TEXHOJIOTMH, B TNIPAKTHYECKOM JEATEIbHOCTH JIIOAEH; YYWTHIBATh TI'PAHMIIBI
OPUMEHEHUsT U3Y4YeHHBIX (U3MYECKUX  MOJeJNeil: MaTepuanbHas  TOYKa,
MHEepLHaJbHasl CUCTeMa OTCYETa, aOCOJMIOTHO TBEPAOE TENO, WACANBHBIA Tras,
MOJIEJIM CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN JIJICKTPUUECKUN
3apsij pyU peuieHnH (PU3NUecKUX 3aay;

pacno3HaBath (U3MUECKHE SBICHUS (ITPOLIECChl) U OOBSACHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYISIPHO-KHHETHUYECKON TEOPUU CTPOCHHS BEIIECTBA U
ANEKTPOAUHAMUKN: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE,
cBOOO/IHOE TMaJieHUE TeJ, JABMKEHUE MO OKPY>KHOCTH, MHEPIUs, B3aUMOJICHCTBUE
Ten, Auddys3usi, OpOyHOBCKOE IBUKEHHE, CTPOCHHUE KUIAKOCTEH U TBEPIBIX Tell,
U3MEHEeHHne 00bEMa Tesl MpHU HarpeBaHUM (OXJIAXICHHHU), TEIJIOBOE pPaBHOBECHE,
UCIIApEHHE, KOHJEHCAIUA, IUIABJICHUE, KPUCTAJUIM3alMsl, KUIIEHHE, BIIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a MNpPH €ro HarpeBaHUU B 3aKPBITOM COCYIE,



CBSI3b MEXKIY MapaMeTpaMy COCTOSIHUS ra3a B M30MPOLECCAX, DJICKTPU3ALMS TET,
B3aUMOJICCTBUE 3apsiIOB; OMHUCHIBATh MEXAHUYECKOE JIBMKEHHE, HCIOJIb3YS
dbu3uYecKre BEIMYUHBI: KOOPAUHATA, MyTh, IIEPEMEILICHUE, CKOPOCTh, YCKOPEHHE,
Macca Teja, Cujia, MMIYJIbC Tejla, KWHETUYECKas SHEPIus, IOTeHI[MalbHAasl SHEePrus,
MEXaHHuecKas padoTa, MEXaHMYeCKas MOIIHOCTb, IMPU OMNHCAHWUU MPABUIBHO
TPaKTOBaTh (PU3WYECKUA CMBICT HCIOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHUS U
€IVHUITBI, HAXOIUTHh (POPMYJIBI, CBS3BIBAIONINE JAaHHYIO (DU3UYCCKYIO BEIIMUUHY C
JOPYTUMU BEJIMYMHAMU; ONTUCHIBATh N3YYEHHBIC TEILUIOBBIE CBOMCTBA TEN U TEIIOBBIE
SIBJICHUS, UCTIOJIb3YS (PU3MUECKHE BEJTMYMHBI: JaBJICHUE Ta3a, TeMIIepaTypa, CpeaIHss
KMHETHYECKasi SHEPrus XaOTHYECKOTO JABMXKEHHUS MOJIEKYJ, CPEIHEKBaJApaTUUYHAs
CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs HHeprus, pabora rasa,
KO3(QGUIIMEHT T0JIE3HOTO JEUCTBUS TEIUIOBOIO JIBUTATENsS; MPU OMUCAHUU
MPaBWIBHO TPAKTOBaTh (PU3MUECKUNA CMBICT HCIOJIB3YEMbIX BEJIMYUH, HUX
0003HaYEHUsT U EIAWHUIBI, HAXOAUTh (OPMYJbI, CBSI3BIBAIOIIUE JTAHHYIO
GU3UYECKYI0 BEIMYMHY C JPYyTMMH BEJIIMYMHAM; OIMCHIBaTh H3Y4YEHHBIC
AJICKTPUYECKHE CBOMCTBA BEIIECTBA W JJICKTPUUYECKHE SIBJICHUS (IIPOIECCHI),
UCIIOIB3Ys (PU3MUECKHE BEIIMYMHBL: JJICKTPUUSCKUN 3apsijl, dJICKTPUUYECKOe IOJIe,
HANPsOKEHHOCTh  T10JI, TMOTEHIMAJI, PAa3HOCTh IMMOTEHLMAJIOB; NPU ONHCAHUU
MPaBWIBHO TPAKTOBaTh (PU3MUECKUNA CMBICT HCIOJIB3YEMbIX BEJIMYMUH, HUX
0003HaYEHUsT M E€IUHMUIIBI, YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO
GU3UYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMM; aHAJIU3UPOBATh (Pu3nueckue
IPOIECChl U SBJICHUS, HUCIONB3YS (U3NUSCKUE 3aKOHBI W IPUHIIUIBL 3aKOH
BcemupHoro Ttarorenusi, [, II wm III 3akoHsl HprOTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON SHEPIUHU, 3aKOH COXPAHCHUS UMIYJIbCa, MPUHLIMIT CYNEPIIO3ULIUN
CWJI, TIPUHIMII PABHOINPABUA HWHEPUHUAIBHBIX CHUCTEM OTCUETA, MOJEKYJSAPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHMSI BEIIECTBA, T'a30BBIE 3aKOHBI, CBA3b CPEIHEU
KMHETUYECKOM DHEPruu TEIUIOBOTO JIBUKEHUS MOJEKYJI C  aOCOIIOTHOMU
TEeMIIEpaTypoOr, TMEPBbIM  3aKOH  TEPMOJWMHAMUKH, 3aKOH  COXPaHCHUSA
BJICKTPUYECKOTO 3apsiaa, 3akoH KylioHa, mpu 3TOM pa3adyaTh CIOBECHYIO
(GbOpMYyIHPOBKY 3aKOHa, €r0 MaTEMaTHYeCKOE BBIPAKCHUE W YCJIOBHUS (TpaHUIIBI,
00J1acTH) TPUMEHUMOCTH; OOBSICHATH OCHOBHBIC IPHUHIMIBI JISHCTBUS MAIIWH,
npuOOPOB M TEXHUUYECKUX YCTPOMCTB; paszinyaTh YCIOBHUS HX O0€30MacHOro
HCIIOJB30BaHUS B IIOBCEIHEBHOM >KHU3HU, BBITIOJIHATh  OKCIEPUMEHTHI 110
HCCIICIOBAaHMIO (DU3NUSCKUX SBJICHUMA H

MPOIIECCOB C HCIOJh30BAHUEM TMPSMBIX M KOCBEHHBIX HM3MEPEHHH, MpPU STOM
dbopmynupoBath NpodaeMy/3a1ady U TUIOTE3y y4eOHOro YKCIIEpUMEHTA, COOUPATH
YCTaHOBKY M3 MPEJI0KEHHOTO 000PYA0BaHUS, IPOBOAUTH ONBIT U (hOPMYTUPOBATH
BBIBOJIBI; OCYIIIECTBIISATH MPSMbBIE U KOCBECHHBIC M3MEPEHUS (DU3UICCKUX BEITUYHH,
P 3TOM BBIOMPATH ONTUMAJILHBIN CIIOCOO M3MEPEHUS U UCITOIh30BaTh N3BECTHBIC
METO/Bl OIICHKU MOTPENTHOCTEH HM3MEPEHHI; MCCIeIOBATh 3aBUCUMOCTH MEXITY
(U3NIECKUMU BETMUYUHAMH C



WCIIOJIb30BAHUEM NPSMBIX W3MEPEHMI, IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(uKCHpOBATH PE3yIbTAThl OJYUYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEJIMYUH B BUJIE
TabauL U rpauKoB, AeNaTh BBIBOJBI 110 Pe3ybTaTaM HCCIEIOBAHUS; COOIIOIATh
npaBuiia 0€30M1aCHOTO TPyAA IMPU MPOBEICHUH HUCCIEI0BAaHUI B paMKax y4yeOHOIro
AKCIIEPUMEHTa, Y4e€OHO-HCCIIEOBATENIbCKOM M MPOEKTHOM JESITEIbHOCTU C
HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB M JIJA0OPAaTOPHOIO 00OPYIOBaHUS;
pemath pacuéTHbIC 3aJa4d C SBHO 33JaHHON (PU3NYECKON MOJAEINBIO, UCTIONB3YS
¢u3nyecKkue 3aKOHBI M MPHUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33Ja4d BHIOUPATH
¢usznyeckyro MoJe€db, BBIACHATh (U3NYECKUME BEIUMYMHBI U (OPMYIIBI,
HEOOXOAUMBIE NIl €€ pElICHUs, MPOBOJUTh pacu€Tbl U OLEHUBATh PEAIbLHOCTD
IOJlyYEHHOTO0 3HA4YE€HUsS (PU3NYECKOW BEJIMYMHBI; PEIlaTh KaueCTBEHHBIEC 3a/1a4u:
BBICTPANBaTh JIOTUYECKH HEMPOTUBOPEUHMBYIO LIETIOYKY PACCYKIECHUN C OMOPON Ha
U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SIBICHUS;

UCIIOJIb30BAaTh IIPH PELLIEHUH YUE€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU [IJIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPHPETAMU U MPEICTABICHUS
y4eOHOM ¥ HAy4YHO-TIONMYJISIpHOM WHMOpMAIUK, MOJYyYEHHONW U3 pa3IuYHBIX
HMCTOYHHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOJYy4aeMYI0 HH(POPMaLIUIO; TPUBOINUTH
IpPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEIKHBIX YUEHBIX-(DU3UKOB B

pa3BUTHE HAyKH, 00BCHEHUE MTPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOTUH; UCIOJIb30BaTh TEOPETUUECKUE 3HAHMS 110 (PU3UKE B MOBCEIHEBHOM
KU3HM JUIsl oOecniedeHus O€30MacHOCTM NpH  OoOpallleHud ¢ npubopamu U
TEXHUYECKUMU YCTPOWCTBAMH, JJII COXPAHEHUs 370POBbS U COOJIOJEHUS HOPM
HKOJIOTMYECKOTO MOBEJEHUS B OKpYXaroulel cpene; paborarb B TpymIe cC
BBIIIOJIHEHUEM Pa3JIMYHBIX COLIMAIIBHBIX POJIEH,

IUTAaHUPOBATh PabOTy TPYIIbI, PAIMOHATILHO pACTIPENeIsITh OO0S3aHHOCTH U
IJTAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CUTYalMSX, aJ€KBATHO OLCHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pAaCCMAaTPUBAEMOM TTPOOIEMBI.

K xon1y oOyuenus B 11 ki1acce npeJMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax poyib U MecTO (U3UKKM B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU HU
TEXHOJIOTMH, B NPAKTUYECKOM AECATEIBHOCTU JIIOAEH, LEIOCTHOCTh M EIUHCTBO
¢u3znyeckoil KapTUHBI MHUpPA; YYUTHIBATh TPAHMUIIBI NPUMEHEHHUS H3yYEHHBIX
bu3HUecKuX MOJENEH: TOYCUHBIN SJIEKTPUYECKUA 3apsj, Jyd CBETa, TOUYCUHBIN
UCTOYHUK CBETA, SIAEpPHAs MOJAENb ATOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIApa MpU
penieHnn (pU3MYECKUX 3a/lay; pacrno3HaBaTh (U3MYECKUE sIBJIEHUS (IIPOLIECCHl) U
OOBSACHATHL MX HA OCHOBE 3aKOHOB DJIEKTPOAMHAMUKM M KBAHTOBOW (PU3HKHU:
ANEKTpUYECKass MPOBOJAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE
NEUCTBUSA TOKAa, B3aUMOJEHCTBUE MATrHUTOB, JJIEKTPOMArHuTHas WHIAYKLHS,
NEUCTBUE MATHUTHOTO IIOJISI Ha NPOBOJHHUK C TOKOM M JBWXKYIIHAWCS 3apsih,



AIIEKTPOMArHUTHBIEC KOJIE€OaHUS 1 BOJIHBI, IPSIMOJIMHEHHOE paCIPOCTPAaHEHHE CBETA,
OTpa)k€Hue, MpejomiieHue, UHTepPepeHius, Tudpakius U MoJsipU3alus CBETa,
nucriepeus cBeta, horodnekTpudeckuii 3pdekT (hoTorddeKT), CBETOBOE JaBlICHHE,
BO3HUKHOBEHHE JIMHEMYaTOro CHEKTpa aroma BOJIOPOJA, €CTECTBEHHas U
UCKYCCTBEHHAs] PaJUOAKTHBHOCTh; OMHUCHIBATh H3YUYCHHBIC CBOMCTBAa BEIIECTBA
(omexTpuuecKue, MarHuTHbIE, ONTHYECKHE, DJIEKTPUUYECKYI0 MPOBOAUMOCTH
pPa3IMUHBIX CpEll) M DJICKTPOMArHUTHBIC SIBIICHHUS (MPOIECCHI), HCIOIb3YS
¢u3znyecKkue BETUYMHBL: JJICKTPUUYECKUN 3apsl, CHIa TOKa, SJICKTPUUECKOE
HanpsDKEHUE,  AJIEKTPUYECKOE  CONPOTHUBJICHHE,  Pa3HOCTh  MOTEHIIMAJIOB,
ANEKTPOJBIIKYINAS cHiia, padoTa TOKa, MHIYKIKUS MAarHUTHOTO TOJIsA, cuila AMiepa,
cuia JlopeHna, UHAYKTUBHOCTh KAaTYIIKU, SHEPTHSI AJIEKTPUUECKOTO U MarHUTHOTO
MoJIeH, IePHOJ U YaCTOTa KoJieOaHui B KoeOaTeIbHOM KOHTYpE, 3aps/ U CHJIa TOKa
B MPOIIECCE TAPMOHUYECKHIX 3JICKTPOMAarHUTHBIX KoJieOaHui, (POKYCHOE pacCTOsSHUE
Y ONTHUYECKas CWJIa JUH3bI, MPU ONKCAHUU TPABUIBLHO TPAKTOBATh (PU3NUCCKUI
CMBICJI HCIIOJB3YEMBIX BEJIMYMH, WX OOO3HAUYEHUS U CJAUHMIIBI, YKa3bIBaTh
(opMyJIbl, CBS3BIBAIOLINE JAHHYIO PU3NYECKYIO BETUUYHUHY C IPYTUMH BEIMUYNHAMU;

ONKCHIBATh M3YyUYCHHBIE KBAHTOBBIC SIBIICHUS U TMPOIECCHI, HUCIOJIb3Ys
(bu3nueckue BEIUMYHUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETa, SHEPTUSI U UMIYJIbC (DOTOHA, MEPUO/ TTOTypacaa, SHEPTUS CBSI3U
aTOMHBIX SJI€pP, TPH ONHWCAHWUHM TPaBUIBHO TPAKTOBATh (DH3WYCCKUNA CMBICT
WCIIONIb3YEMBIX BEJIMYMH, WX OOO3HAYCHHs] W EAWHUIBI, yKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (DU3MUECKYI0 BEJIMYMHY C JPYTMMH BEJIMYHMHAMH,
BBIUKCIIATh 3HAUYeHUWE (U3MUECKOW BEIMYMHBI, aHAIU3UPOBATH (HUIUUECKUE
MIPOLIECCHI U SBJICHUSI, UCTIONB3Ysl (PU3MUECKHE 3aKOHBI U MPHUHIUIILL: 3aK0H OMa,
3aKOHBI TMOCJIEJIOBATETIFHOTO U MAPAJUIEIBHOTO COSAMHEHNUS MPOBOJIHUKOB, 3aKOH
Jlxoyns—Jlenna, 3aKOH JJIEKTPOMAarHUTHOW WHAYKIHU, 3aKOH MPSIMOJIMHEHHOTO
pacipoCTpaHEHHs] CBETa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPETOMJICHHS CBETa,
ypaBHeHHe OuHIITEeHA a7 (HoTodPderTa, 3aKOH COXPAHEHHs] DHEPTHH, 3aKOH
COXpaHEHUsI MMIyJIbCa, 3aKOH COXPAHEHUs JIJIEKTPUUYECKOTO 3apsna, 3aKoH
COXpaHEHUsI MacCOBOT'0 YHCJIA, MOCTYNaThl bopa, 3akOH pajuoakTUBHOTO pacraja,
IpU 3TOM pa3jnyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCcKOoe
BBIDA)KEHUE W YCIOBUSA (TpaHUlbl, 00JIaCTH) NPUMEHUMOCTH; OINpPENesiTh
HaIpaBJeHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TIOJISI TPOBOTHUAKA

C TOKOM, CUJIbI AMriepa u cuiibl JIopeHIia; CTpOUTh U OMTUCHIBATh N300paKeHNE,
CO3/1aBaEMOE TJIOCKUM 3€PKaJIOM,

TOHKOM JIMH3011; BHIOJIHATH SKCIIEPUMEHTHI 110 UCCIEOBAHUIO (PU3UUECKUX
SIBJICHUU U

IIPOIIECCOB C HCITOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEPCHHM: TIPU STOM
dbopmynupoBath npobieMy/3anady u THIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COONPATh
YCTaHOBKY M3 TPEIJIOKEHHOTO 000PYI0BaHUsI, TPOBOIUTH OIBIT B (POPMYIUPOBATH
BBIBOJIBI; OCYIIIECTBIIATh MPSIMbIC U KOCBEHHBIC M3MEpPEHUs (PU3NUECKUX BEIINYUH,



IIPU 3TOM BBIOMPATh ONTUMAJIBHBIN CIIOCO0 H3MEPEHUSI U UCIIOJIb30BATh NU3BECTHHIC
METOAbl OLEHKM TIOTPEIIHOCTeH M3MEpEHUuil; HcciaenoBaTb 3aBHCHMOCTHU
(GU3MUeCKUX BEIMYMH C HCIOJB30BAaHUEM TMPSAMBIX HM3MEpPEHHid: TMPH 3ITOM
KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3yJIbTAThl MOJYYCHHON 3aBUCUMOCTH
(¢u3nyecKuX BETUYMH B BUJE TaOIUIl U TPaQUKOB, IeTaTh BEIBOJIBI 110 pe3yIbTaTaM
UCCIEIOBaHMs; COOMIOJaTh IpaBuia O€30MacHOro TpyAa IpU  MPOBEACHHUH
UCCIIEZIOBaHUM B paMKaxX yuyeOHOIo 3KCIEpUMEHTa, yueOHO-UCCIe10BaTENbCKON 1
MPOEKTHON JESTENIbHOCTH C HCIOJIB30BAaHUEM M3MEPUTEIbHBIX YCTPOWUCTB H
7a00paTOPHOTO OOOPYIOBAaHUS; pelIaTh pacu€THHIE 3a/Ja4dl C SBHO 3a/1aHHOU
(Gu3uUecKkoil MOJeNbI0, UCTIONB3Ys (PU3HUECKUEe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE
aHalu3a YCJIOBHUS 3a7auyd BHIOMpATh (PU3HMUECKYIO MOJEIb, BBIACTATH (pU3nUecKue
BEJIMYUHBI U (POPMYJIbI, HEOOXOMUMBIEC IS €€ PEIICHUs, MPOBOAUTH PACUETHI H
OILICHMBATh PEAbHOCTH IMOJYYCHHOTO 3HAYCHHsI (PHU3NYECKON BEITHMYMHBI; pPelaTh
KaueCTBEHHBIC 3a/layd: BBICTPAMBATh JIOTHUECKH HEMPOTHBOPEUUBYIO IEMOUYKY
paccyXJeHUI C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE
SIBIICHUS;

MCITI0JIB30BaTh P PEIIEHUH YY€OHBIX 33]1a4 COBpEMEHHbIE MH(OPMALIIOHHBIE
TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U MPEACTaBICHUS
y4eOHOM W HAy4YHO-TIOMYJISPHOW HH(OpPMALMU, NOJYYEHHOW U3 Ppa3IMYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIU3UPOBATh MOJYyYaeMyl0 HHPOpPMAIUIO; OObICHATD
OPUHLKIBI AEMCTBHS MAIIMH, MPUOOPOB U TEXHUUYECKUX YCTPOICTB, pa3nuyaTh
ycioBUsl uX 0€30macHOro HCIOJIb30BaHMUSI B TOBCEIHEBHOM JKHW3HU; MPUBOAUTH
MpUMEPBI BKJIa/Ia POCCUICKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B pa3BUTUE HAYKH,
B 00BSICHEHHE MPOLIECCOB OKPYKAIOLIEr0 MUPA, B pa3BUTUE TEXHUKH U TEXHOJIOTUH;
MCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HM IS
oOecrieueHrs 0€30MaCHOCTU TIpU OOpalieHuu ¢ TpudopaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHHUS 370POBbsl U COOJIOJEHUSI HOPM SKOJIOTMYECKOIr0
MOBEJIEHUS B OKpY>Kalollel cpefie; paboTaTh B TPYIIE C BHIITOJIHEHUEM PA3IUYHBIX
COLIMAJIbHBIX POJIeH, MIIAaHUPOBATh PabOTy TPYIIIbI, PAalMOHAIBHO PACIPENEATh
003aHHOCTH U IUIAHUPOBATH JEATEIBHOCTh B HECTAHIAPTHBIX CHUTYalHUsX,
aJIeKBAaTHO OLIEHMBATHh BKJIAJ KaXJIOr0 M3 YYACTHUKOB TPYIIBI B pEUICHUE
paccMaTpuBaeMoOn MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne i/ NporpaMMb1 Beero KonTpoabubie | IlpakTuueckue o0pazoBaTe/bHbIe
padoThI padoThI pecypebi
Paznen 1. ®U3UKA U METOAbI HAYYHOI'O 110 3HAHUA
bubnuorexa [JOK
11 ®u3rKa U METOJIbl HAYYHOTO MO3HAHUS 2 hitps://m.eds00.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
21 c bubanoreka LIOK
' Kunemarnia https://m.edsoo.ru/7f41bf72
29 7 but6mmoreka [IOK
' HAunamuka https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps://m.edsoo.ru/Tf41bf72
Hroro o pasznery 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO JUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK

Teopun

https://m.edsoo.ru/7f41bf72
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but6mmoreka [IOK

3.2 OCHOBEI TEpMOHHAMHKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSTHUSI BEIIECTBA. but6mmoreka [IOK
3.3 5 https:
da30BbIe EPEXOIbl ttps://m.edsoo.ru/7f41bf72
Wroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
41 10 bubmnoreka IIOK
' JrekTpocTatuia https://m.edsoo.ru/7f41bf72
ITocTostHHBIN dneKTpUYecKnuid TOK. Toku B bubnmnorexka HOK
4.2 12 https:
pa3IMYHBIX cpellax ttps://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
No i/ HaumeHoBaHue pa3aesioB 1 TeM (uudpossbie)
2 NMPorpamMmbl Beero Kontpoarneie | IIpakTuieckue | ogpasoBaTenbHbie
padoThI padoTshI pecypeb
Paznea 1. JIEKTPOJAUHAMUKA
11 MaruauTtHoe nojie. DJeKTpOMarHuTHasI bubnnorexa [JOK
) WHTYKIAS 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro 11 0 pazaeny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHbBI
5 MexaHu4ecKue U 3JIEKTPOMAarHUTHBIE bubnuoreka [IOK
1 KoneOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHudecKue U 3JIEKTPOMAarHUTHBIE bubnuoreka [IOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro n o pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIICLIMAJIbHOM TCOpUHU

OTHOCUTCIIBHOCTHU

4

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
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Hroro 1 o pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnnoreka [JOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKH 6 https://m.edsoo.ru/7f41c97¢c
5 bubmuorexa [JOK
4. Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
i c bu6mmoreka [IOK
. ATOMHOE PO https://m.edsoo.ru/7f41c97¢c
Uroro 1 o pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTP O®PU3UKU

bu6nmoreka [JOK
5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 https://m.edsoo.ru/7f41c97¢
Hroro n o pazaeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 606 4 bu6mmoreka [IOK
' Obobmaiomee nosTopenne https://m.edso0.ru/7f41c97c
Htoro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoumnuectBo yacos DJIEKTPOHHbBIE
Ne T Jara uudposbie
/i €Ma ypoxa Beero Konrpoasnsie | Ilpakrnyeckue w3yseHus o0pa3oBaTebHbIE
padoThI padoThI pecypeb
®usuka — HaykKa O IpUpPOJIE.
bubnuorexa [JOK

1 Hayunbie meTOnbI MO3HAHMS 1
OKPYAKAIOMIETO MADA https://m.edsoo.ru/ff0c32e2
Pomre  m wmecro  ¢usuku B

5 dbopMupoBaHUH COBpPEMEHHOM 1 Bu6nmorexa [IOK
HAy4YHOM  KapTUHBl  MHpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU EATEIbHOCTH JIFOIeH
Mexanunueckoe JBUYKEHHUE.

3 OTHOCUTENBHOCTh ~ MEXAHUYECKOTO 1 Bubnunorexa LIOK
nerxenus. Ilepemenienne, CkopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
PaBHOMEpHOE nIpsIMONIMHEHOE bu6muoreka [JOK

4 JBUYKEHUE 1 https://m.edso0.ru/ff0c3620
PaBHOyCKOpEHHOE NpSIMOIMHENHOE bu6muoreka [JOK

S JBUYKEHUE 1 https://m.edsoo.ru/ff0c372e

5 CBoOomHoe — majgeHWe. Y CKOpEeHHe 1 bubmmoreka [JOK

CcBOOOIHOTO TaJCHUA

https://m.edsoo.ru/ff0c39cc
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KpuBosmHeliHOE ABUXKEHUE.

but6mmoreka [IOK

7 JIBr>KeHHEe MaTepUalbHOU TOYKHU 110
https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpuniun otHocuTenbHOCTH [anumnes. but6mmoreka [IOK
HNuepuumanpHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8
IIepBeb1it 3ak0oH HproTOHA
Macca Tena. Cwuna. IlpunHumn
9 cynepno3unuu cuil. Bropoll 3akoH brbmiorexa LIOK
. https://m.edsoo.ru/ffOc3be8
HprotoHa i1 MatepuaibHON TOUKH
Tpetuii 3akon HerotoHa niis bu6nunorexa [IOK
10 MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMUPHOTO TiaroteHus. Cuia
11 Tsokectd.  llepBas  kocmmuueckas bubmnorexa LIOK
https://m.edsoo.ru/ff0c3d00
CKOPOCTb
Cuna ynpyroctu. 3akoH ['yka. Bec bu6muoreka [JOK
12 TeJa https://m.edsoo.ru/ffOc3el18
Cuna tpenus. Koadduument tpenus.
bu6nuorexa [IOK
13 Cuiia conpOoTUBIICHUS NTPU ABUKEHUU
https://m.edsoo.ru/ff0c3f76
TeJa B JKUAKOCTH HJIN ra3e
[TocTynarenbHOE U BpalaTesibHOE
1 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. Bu6mmorexa [LIOK

Mowmenrt cwibl. [lnedo cuibl. Y ciaoBus
paBHOBECHS TBEPIOTO TENIA

https://m.edsoo.ru/ff0c41a6
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15

NMnynsCc  MaTepHanbHOM  TOYKH,
CUCTEMBl MAaTEpUaIbHBIX TOYEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUS
MMITyJbca. PeakTuBHOE IBH)KEHHE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

Pabora 1 MOIITHOCTE CHJIBL.

Kunernyeckas sHEprus MaTepuanbHONW
Touku. Teopema 00 uU3MeHEeHUHU
KMHETUYECKON SHEPrUu

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

17

[ToTrenumanpHas SHEpTHUsL.

bubmnoreka IIOK

[loreHnmansHast  SHEPrUst  yIpyro
ne(popMUPOBAHHOMN IPYKHUHBIL.
[ToreHumansHas 3Heprus Tena BOIM3U
MOBEPXHOCTHU 3eMIIU

https://m.edsoo.ru/ff0c461a

18

[ToreHnanbHble U HEMOTEHIIUATbHbIE
cuiibl. CBs3b pabOTHI
HETIOTEHIIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTHH CHCTEMBI Tell.
3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEeprun

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabota

«HccnenoBanue cBsi3u pabOThI CHIIBI C
N3MEHEHHNEM MeEXaHMYeCKOH OHEPIrUun
Tela HAa  IPUMEPE  PaCTSHKEHUSA
PE3NHOBOTO KI'yTa
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20

KonrponsHast pabora mo Teme
«Kunemaruka. /lnnamuka. 3aKoHBI
COXpaHEHUs B MEXaHUKE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE MIOJIOKCHHSI
MOJICKYJISIPHOKUHETUYCCKOH TEOPHH.
bpoynoBckoe nmwkenue. uddy3us

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrtep JBUKEHUA U
B3aMMOJECICTBHS YaCTHL] BEILIECTBA.
Mopgenu cTpoeHus ra30B, )KUIKOCTEN
U TBEPIBIX TENI

23

Macca monekyn. Konuuectso
BemiectBa. [loctostHHas ABoraapo

24

TenmoBoe paBHOBecue. Temneparypa

u e€ usmepenue. lllkana remneparyp

Lenbcus

25

Uneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6anoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomroTHas TeMIieparypa Kak mMepa
CpedHed KHUHETHYECKOW DHEpPruu
JBU>KEHUS MOJIEKYJI. Y paBHEHHUE

MenpeneeBa-Knaneiipona

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc511e

27

3axoH [lampToHa. ['a30BEIe 3aKOHBI
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JIaboparopHast pabota

«HccnenoBanne 3aBUCUMOCTH MEXIY

28
rapameTpamMmu COCTOSIHHS
Pa3peKEHHOTO Ta3ay
29 N3onponeccel B UACAIBHOM ra3e U UX Bu6muoteka [JOK
rpaduuecKoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
Bnyrtpennss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
30 cnocoObl €€ n3meHeHus. KomnyuecTro bubmmorexa LIOK
TeIUI0THI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHs OJJTHOATOMHOI'O HUJI€aTbHOTO
rasa
31 B bu6anoreka LIOK
BT TCILIOTICpeAatH https://m.edsoo.ru/ff0c5c36
VnenbHas TEMIOEMKOCTh BEILECTBA.
32 KommuecTBo TEIIOTHI npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teronepenaye. AarnabaTHbIN poiiece
33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TO bubmuoreka [JOK
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs nporieccos B
34 npupoze. Bropoii 3akoH Bubmorexa HOK
https://m.edso00.ru/ff0c6230
TEPMOANHAMUKHI
[punuun nevictus u KIIJ[ rernnoBoit bubnunorexa LIOK
35 MAaIIuHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapnao u ero KITJ
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DKoornyeckue mpoodIeMbl

37
TEIJIO3HEPTETUKU
38 O6o6maromuii ypok «MonekymnsipHas bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbnas pabota no teme
39 «Monekynspnas pusuka. OCHOBBI Brbmuorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL. bubnuorexa [IOK
40 VicniapeHue U KUICHHE https://m.edsoo.ru/ff0c63b6
AOCOII0THAs M OTHOCUTEIbHAS
41 BJIAJKHOCTh BO31yxa. HachleHHbIN brbmorexa LIOK
https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammmueckue u
42 amop(HbIe Tena. AHM30TpONIUS Bubmmoreka LOK
CBOWCTB KPUCTAJUIOB. Kunkue https://m.edsoo.ru/ff0c65f0
Kpuctajuibl. COBpeMeHHbIE MaTEpHAIIbI
[InaBneHue n KpUCTATUIU3ALIMSL.
43 VY aenbHas TETUIOTA IIABJICHUS bubmorexa LHOK
a ’ https://m.edsoo.ru/ff0c6708
CyOmmmariust
44 5 bubmuoreka [{OK
YPaBHEHHE TCILIOBOTO dananca https://m.edsoo.ru/ff0c6820
OnexTpuzanus Tell. DIEeKTPUUECKUN
45 3apan. JIBa Buaa 2NEKTpUYECKHX Bubmiorexa LIOK

3apsiI0B

https://m.edsoo.ru/ffOc6bcc
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[IpoBoaHUKM, JIHABIIEKTPUKU "

but6mmoreka [IOK

46 MOJIYITPOBOJIHUKHU. 3aKOH COXpaHEHUSs
3neIZ]Tprqu01<oro sapsiza P https://m.edsoo.ru/ffOc6bcc
B3aumoneiictBue 3apsanoB. 3akoH

47 Kynona. ToueuHblil 3J1€KTpUYECKUI Bubmorexa HOK
p— https://m.edsoo.ru/ff0c6ce4
Hanps:k€HHOCTB 37IEKTPUUECKOTO

18 nosst. [IpuHnun cynepno3uuuu Bubnunorexa LIOK
JJIEKTPUYECKUX MoJeu. JInnnn https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabora cuit 3JeKTpOCTaTHUECKOTO

49 mosisi.  IloreHmuan.  Pa3HocThb Bubmmoreka LHOK
OTEHIHAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHMKM ¥ JOHUAJIEKTPUKH B

50 3IEKTPOCTATUUECKOM noJie. };’1“611_17/0%1;3 HOIfﬁO 2018
JusnexTpudeckast IPOHULIAEMOCTD 1ps.//M £0500.1L/0e

51 3 . N bubnmnoreka [JOK

JICKTPOCMKOCTD. ROHJICHCATOP https://m.edsoo.ru/ff0c7126

DIIEKTPOEMKOCTH TIIIOCKOTO

52 KOHJIEHCATOpa. DHEPTHUs 3apsHKEHHOTO Bubmiorexa IIOK
KOHIGHCATOPA https://m.edsoo.ru/ff0c72c0

53 JlabopatopHass paborta "H3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

E4 [IpuHOMn nEedCTBHS W IPUMEHEHUE

KOHACHCATOPOB, KOIMMPOBAJILHOI'O



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

anmapara,  CTpYMHOro  MpHUHTEpa.
DnexTpocTaTHyecKas 3aluTa.

3azeMiIeHHE AIIEKTPOIPUOOPOB

55

DNEeKTPUUECKUH TOK, YCIIOBUS €TO
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.

Cuna TOKa. Hanpsokenue.
Conporusnenue. 3akon Oma s
y4yacTKa Lenu

56

ITocnenoBarensHOE, napajiesibHOE,
CMEIIAHHOE COEqUHEHNE

npoBoaHuKoB. JlabGoparopnas pabota
«M3yueHne cMemaHHoOro CoeIMHeHuUs

PE3UCTOPOB»

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

57

PaboTa 1 MOITHOCTB MEKTPHUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1 TOJIHOM (3aMKHYTOI)
anekTpuueckoit nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M3mepenne D/1C nctouHnka TokKa u
€Tr0 BHYTPEHHETO COMTPOTHBIICHUS

bu6anoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHAsl TPOBOIUMOCTh TBEPIBIX
METaJuI0B. 3aBUCUMOCTD
CONPOTHUBJICHHS] METAIIJIOB OT
TemnepaTypbl. CBEpXITPOBOANMOCTD

60

DNEeKTPUUYECKHUI TOK B BaKyyMe.

CBolicTBa 3JIEKTPOHHBIX ITyUYKOB
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[TonynpoBoAHMKH, UX COOCTBEHHAs U

61 IpuMECcHass IpoBOaUMOCTh. CBolicTBa bubmorexa [IOK
P P ’ https://m.edsoo.ru/ffOc84ae

p—n-niepexoza. [lonynpoBoaHUKOBBIE
npuOOopHI
DJIEKTPUYECKUH TOK B pacTBOpax H
pacruiaBax 3JIEKTPOIUTOB. Bu6mmorexa [IIOK

62
DNEeKTPONMTHYECKAs TUCCOLIUALIHS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DONeKTpuYecknuii  TOK B rasax.
CamocTrosTenbHbIi u Bu6nuorexa [OK

63 HECAMOCTOSTEIbHBII pas3psn. MonHus. https://m.edsoo.ru/ff0c84ae
IIna3zma
DnexTpuueckue mprudopsl 1

64 YCTPOMCTBA U UX MPAKTUUYECKOE Bbubmmorexa LIOK
npuMmeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€301acHOCTH
O6o06maromuit ypok bubnmnoreka [JOK

65 «INEKTPOLMHAMHIKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «Qnektpocraruka. [locTosTHHBIN Bbubnmorexa [LIOK
3JIEKTPUYECKHUi TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

&7 PesepBHblit ypok. KonTposbnas padota bu6muoreka [JOK

1o Teme "DIeKTpoauHaMHKa"

https://m.edsoo.ru/ff0c8c56
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PesepBHeIil ypok. Q000NN ypoK

but6mmoreka [IOK

68 no temaMm 10 knacca 1 https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68 3 3
I[TPOTPAMME
11 KITACC
Kouun4yecTBo yacos DJIeKTPOHHbIE
Ne T Jlara ungpoBbie
eMa ypoka
o/ Ma yp Beero KonrtpoJsbnsie | IIpakrnyeckue u3ygenus o0pa3oBaTe/bHbIe
padoThI padoThI pecypeb
ITocTostHHBIE MArHUTBI U UX
1 B3auMo/eiicTBre. MarHuTHoe rnoue. 1 Bubmorexa [IOK
Bekrop mMarHuTHON MHAYKIUU. JIMHUM https://m.edso0o.ru/ff0c9778
MarHMTHON UHIYKIIUU
MarsauTHoe 1oJie IPOBOIHUKA C TOKOM.
) OneIT Opcrena. 1 bubnmnoreka [JOK
BzaunmopeiicTBie nmpoBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaGopaTtopHnas pabora «3yuenue 1 1 bubnuotexa [JOK
MarHuTHOTO I10JI KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
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JelictTBue  MarHMTHOrO  MOJISI  Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

JlaGopaTopHnas pabota
«Uccnenosanue neicTBUA
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM)

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBME MArHUTHOTO TOJIS HA
JIBUKYIIIYIOCS 3apSDKEHHYIO YaCTHUILY.

Cwita Jlopenma. PaGoTa cutbl

Jlopenua

bubnuorexa [JOK
https://m.edsoo.ru/ff0c9df4

OnekTpoMarouTHas uHAyKIus. [lotok
BEKTOpa MarHuTHOM uuaykuuu. IC

WHAYKIUH. 3aKOH IEKTPOMArHUTHON
unaykun Papazaes

JlaGopaTopHas paborta
«HccnenoBanne SIBJICHUS
AIIEKTPOMATrHUTHOW WHIYKIIMH

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTG. SIBIIEHUE
camouHAykiuu. 3/1C caMOMHIyKIUN.
DHeprusi MarHuTHOTO MOJIsl KaTYLIKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

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

TexHudyeckue yCTpOMCTBA U HUX
IIPUMEHEHHUE: ITOCTOSIHHBIE MArHUTHI,
JJIEKTPOMATHUTHI, JJIEKTPOJBUIATEb,
YCKOPUTEIIM JJIEMEHTApHBIX YaCTULL,
WHIYKIMOHHAs I1eYb
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10

O6o6maromuit ~ ypok  «MarHutHoe
IIoJIC. 3HeKTpOMaI‘HI/ITHa$I HHIAYKIOUS

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

11

KonTponbnast pabota mo  Teme
«Mar"uTHoe 1oJIe.

3H€KTpOMaI‘ HUTHAaA UHOYKIHA»

bubnunorexa LIOK
https://m.edsoo.ru/ffOcad58

12

CBoOOHBIE MEXaHHYECKUE
koneOanus. ['apMoHuueckue
KOJIeOaHusI. VYpaBHeHHE
rapMOHHYECKUX KOJICOaHHH.

[IpeBpaienue sHepruu

bubmnoreka IIOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KojiebaHui Tpy3a Ha
HUTH OT JUTHHBI HUTH U MacChI TPy3a»

14

KoneGatenbubiii koHTYp. CBOOOHBIE
AIIEKTPOMAarHuTHbBIE  KojieOaHMUsl B
UIealbHOM KOJIE0aTeIbHOM KOHTYpE.
AHaJ0rus MeXJ1y MEXaHUYECKUMH U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSAMU

bu6anoreka LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTUU B UJI€ATBHOM
K0J1e0aTEeIbHOM KOHTYpE

but6mmorexa [IOK
https://m.edsoo.ru/ff0cb9c4
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16

IIpenacraBnenne 0  3aTyXaroLUX
KOJICOAHUSX. BeinyxaeHnble
MexaHu4yeckue koneOanus. Pezonanc.
BeiHyX/IeHHbIE ~ 3JEKTPOMAarHUTHBIC
Kose0aHus

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

ITepemennblil Tok. CHHYCOUAIBbHBII
MEPEMEHHBIN TOK. MOIIHOCTH
[EPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICUCTBYIOILEE 3HAYEHUE CUIIBI TOKA U
HaIpsKEHUs

bubnuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. IIpousBoxactso,
nepeaaya " norpe0ieHne
JIEKTPUUECKON IHEPTUU

19

YcerporicTBo u MPAKTUYECKOE
IIPUMEHEHUE DJIEKTPUUYECKOTO 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, JIMHUMN
ANEKTpoIepeay

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
IPOU3BOICTBE IEKTPOIHEPTUU.

KynbeTypa ncnonabp3zoBanus

3JIEKTPOIHEPTUHU B TOBCETHEBHOM
JKU3HU

21

MexaHnnueckue  BOJIHBI,  YCJIOBHS
pacnpoctpanenus. [lepuon. CxopocThb
pactpocTpaHeHUs M JUIMHA BOJHBL
[Toniepeunblie U MPOIOJIbHBIE BOJTHBI

but6mmorexa [IOK
https://m.edsoo.ru/ffOccab4
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3Byk. CkopocTh 3ByKa. IpoMKOCTh

bubnunorexa LIOK

22 3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNIeKTPOMAarHUTHBIE BOJIHBI, UX

23 cBoiicTBa U ckopocTh. [llkana Brbmiorexa [IOK

https://m.edsoo.ru/ffOccfe0

3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paarocBs3u u

24 TeneBuacHus. Pa3Butue cpenacts
cBs3u. Paguonokanus
KonTponbhas padora «Konebanus u bubnmnorexka HOK

25 BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[Ipsamonuneitnoe pacrnpocTpaHeHue

2% CBETa B OJIHOPOJHOM Cpee. Bubnmoreka LIOK
TodyeuydsIyi UICTOUYHHUK CBETA. _qu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue CBeTa. 3aKoHBI

27 oTpaxxeHusa cBera. [loctpoeHne bubmorexa IJOK

N https://m.edsoo.ru/ff0cd4e0

N300paXeHU B IMJIOCKOM 3epKajie
IIpenomnenue CBeTa. [TonHOE

28 BHyYTpeHHee oTpakeHue. [IpenenbHbii Butmorexa ITOK
yIoJ MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEeHUS

29 JlaGopatopHas pabora «3mepenue bubmuoreka [IOK

IMMOoKas3aTeyid MPEJIOMIICHUSA CTEKIIA»

https://m.edsoo.ru/ff0cd67a
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30

Jlunsel. Iloctpoenue u300pakeHuil B

nuH3e. Popmysia TOHKOM JIMH3HI.

VBenuueHue JINH3EI

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

31

Jlaboparopuass ~ pabota
«Uccnenosanue CBOMCTB
M300paKCHUH B JIMH3AX)

32

Hucnepcus cBera. ClI0KHBINA COCTaB
oemoro ceera. L[Ber. JlabopaTopHas
pabora «HaOmronmeHue aucnepcuu
CBETa»

33

HNurtepdepennus ceera. udpakmus
cBera. JludpakunoHHas pemeTka

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

34

HOHGpeqHOCTL CBETOBBIX BOJIH.

[Tonsipusanus ceera

bu6anoreka IIOK
https://m.edsoo.ru/ff0cf02e

35

OnTuueckue npubOpPHI U YCTPOUCTBA U

YCJI0BUSA UX 0€30I1acHOrO MNPUMCHCHUA

36

rpaHI/II_IBI MPUMCHUMOCTU
KJIaCCUYECKON MEXaHMKH. HOCTy.]'IaTLI
crnenuanabHON TCOpHUUn
OTHOCHUTCIIBHOCTHU

bu6anoreka LIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
3amensieHUe BPEMEHU M COKpalleHue
JUIMHBI

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfa42
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OHeprus U UMIYJIbC PEISITUBUCTCKOM

but6mmoreka [IOK

38 yacTullpl. CBsI3b MacChl ¢ SHEPTrUei 1
HMITYTCOM. DHEprUs OKOS! https://m.edsoo.ru/ffOcfc68

39 KoHnTtponbhas pabora «OnrTuka. bubnuotexa [JOK
OCHOBBI CIEUATIBHOW TE€OpUH https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
®oronsl. Popmyna [Inanka. DHeprus u bubnmnoreka HOK

40 UMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE u HCCIIeIOBaHUE

41 doTorddexra. OnbiTo A. T Bubnnorexa LIOK
o https://m.edsoo.ru/ffOcffc4

TOJIETOBA
3akonsl Ppororddexra. YpaBHeHUE
42 OiHmreitHa 1 porodddexra. Bubmmorexa HOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdgexra
Hasnenue cpera. OmnbiTel I1. H.

43 JleGeneBa. XUMHUYECKOE JEHiCTBHUE brbmorexa [IOK
cBeTa https://m.edsoo.ru/ff0d04a6
TexHudyeckne yCTpoWcTBA U
MpaKTUYECKOe  TNPUMCHCHHE:

44
($hOTOdIEMEHT, dboToIaATIHK,

COJIHEUHas OaTapest, CBETOINO/
45 Pemenne 3agad mo Teme «IJEMEHTHI but6mmorexa [IOK

KBAHTOBOU OIITUKU))

https://m.edsoo.ru/ff0d0302
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Mogpens atoma TomcoHa. OnbITE

bubnunorexa LIOK

46 Pesepdopaa no paccesHHIO 0-4acTHII.
pdopa p H https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aroma
47 - 5 but6mmoreka [IOK
OCTyJatel bopa https://m.edsoo.ru/ff0d0afa
Wznydyenne u morjomeHue (GPOTOHOB
bubnuorexa [JOK
48 IIpU TePexo/ie aTOMa ¢ OJJTHOTO YPOBHS
. https://m.edsoo.ru/ff0d0afa
SHEPruu Ha Ipyroi. Buabsl ciekTpoB
49 BoiHoBblIe cBoMicTBa YacTHIl. BOIHEBI bu6nmoreka [IOK
ne bpoiins. https://m.edsoo.ru/ff0d0ca8
KopnyckynsapHOBOIHOBOM
TTyaTn3M. CrioHTaHHOE u
BBIHYKJICHHOE U3JTyYCHHE
OTkpbITHE PaTOAKTUBHOCTH. OTMBITHI G LOK
HOIHNOTEKA
50 Pesepdopna mo onpeneneHuio cocraBa
pbop P https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3JTYYEHUS
CBoiicTBa anbda-, Oera-,
51 raMMan3TyqeHHUs. Bnusgnue
PaIMOAKTUBHOCTH HA JKHUBBIC
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.
59 N3otonsl. Anbda-pacna. bu6muoreka [JOK

ONEeKTPOHHBIN 51 MIO3UTPOHHBIN
6erapacnan. 'amma-uznyyenue

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

53

OHeprus CBSI3U HYKJIOHOB B sjpe.
S nepHblie peakuuu. S nepubii
peaktop. [IpoGiembl, TePCIEKTUBHI,
9KOJIOTUYECKHE aCIMEKThl SJIEPHOU
SHEPreTUKHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo bl HaONII0IeHUS U
PEruCTpaluK 3JIEMEHTAPHBIX YaCTHLI.
Kpyrasiii cron «®@yHaameHTanbHbIe
B3auMoaencTeus. EAMHCTBO
(bu3nYECKOil KapTUHBI MUPa»

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

55

Bug 3Bésgnoro neba. CosBe3nus,
ﬂpKI/Ie 3Bé3[[bl, IIJIaHCTHI, UX BUIUMOC
nBmkenue. ConHevHas cCUCTEMaA

56

COJ'IHI_[C. ConHeyHast aKTUBHOCTb.

HcTtounuk sHeprun CosHLA U 3BE3 ]

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKHU. 3BE3IBI TTIABHOM
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38€31. CoBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
spomronri CoJHIIA U 3BE3

58

Mneunslii [Iyte — Hama ["anaktuka.

ITonoxenue u aBrkenue CoiIHIIA B
l'amaktuke. Tamaktuku. YépHble
JBIPBI B SIAPAX TajJakTHK



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

59

Bcenennas. Pazberanue raiakTuk.
Teopus bosboro B3peIBa.
PenukroBoe uznyuenue.

Meraranaktuka

60

Hepemenusie mpoOieMbl aCTPOHOMUU

61

Kontponbnast pabota  «JIEeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

Ob6o6maromuii ypok. Ponb Qpusuku u
aCTpPOHOMHUHU B DKOHOMMYECKOMH,
TEXHOJIOTHYECKOM, COIHAJILbHON U
ITHYECKOH cdepax  IeATEIBHOCTH
YeJioBeKa

63

O6oOmatomuii ypok. Pors u mecto
(U3HUKH U aCTPOHOMHH B

COBPEMEHHOW Hay4YHOI KapTHHE MUpa

64

Ob6o6maromuit ypok. Posb

¢du3ndeckoil Teopun B GOpMUPOBAHUU
npeJcTaBIeHUH 0 ¢buznyeckoin
KapTHHE MHUpa

65

O6o06matomuii ypok. Mecto
¢buznyecKoil KapTUHBI MUpa B 0011IEM
pSAY COBPEMEHHBIX
€CTECTBEHHOHAYUYHBIX IIPEICTaBICHUN
0 NIpUpoAe




PesepBHBI ypok. MarHutHOE 1oJie.

66 1
DNeKTpOMarHuTHasE UHYKIUS
PeszepBublit ypok. Ontuka. OCHOBBI
67 CHeIHaIbHOM TEOpUU 1
OTHOCUTEJIbHOCTH
Pesepnniit ypok. KBantoBas ¢usuka.
68 DNeMEeHTBl aCTPOHOMUU U 1 Bubmoreia HOK
acTpODH3HKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOJAUYECKOE
OBECNEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

1. ®u3uka, 10 kaacc/ Msaxkumes I'.51., byxoBuen
Bb.b., Corckuii H.H. nmoa penaxkunuei

IHapdenTneBoii H.A., AkiiuoHepHoe 00111eCTBO
«M3nareabcTBo «IIpocBemenune

2. ®usuka, 11 kaace/ Makumesn I'.J1., ByxoBuen
b.b., Yapyruun B.M. noa pepakuuei

IHapgenrTneBoit H.A., AkiiuoHepHoe 0011eCTBO
«M3nareabcTBo «IIpocBemienune»

METOAUYECKHUE MATEPHUAJIBI 1JISA
YUUTEJIA

1. ®u3uka, 10 kiaacc/ Msaxkuies I'.51., bByxoBues
Bb.b., Corckuii H.H. noa penaxkunueii

IHapdenTneBoii H.A., AkiiuoHepHOe 00111eCTBO
«HA3paTeabcTBO «IIpocBenienune»

2. ®usuka, 11 kaace/ Makumesn I'.J1., ByxoBuen
b.b., Yapyruu B.M. noa pepakuuei

IMapdenTneoii H.A., AkiiuoHepHoe 00111eCTBO
«M3pareascrBo «IlpocBeienune»

HUPPOBBIE OBPA3OBATEJ/IbBHBIE
PECYPCBI 1 PECYPCbI CETU UHTEPHET

1. buoaunoreka IJOK
https://m.edsoo.ru/7f41bf72



