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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIO)KEHHM U TpeOOBaHUN K pe3yibTaraM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tmporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil mporpaMMbl BOCHHTAHHUS U KOHULENIUHU IMpernojaBaHus y4eOHOTro
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  ®Denepanuu,
pean3yIoIuX OCHOBHbIE 00pa30BaTeIbHbIe IPOrPAMMBL.

Conepxanue mporpamMMmbl 1o (U3MKE HampaBieHO Ha (OPMUPOBAHHME €CTECTBEHHO-
Hay4YHOU KapTWHBI Mupa oOydaronmuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO Moaxoaa. [IporpaMma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKXKE YYUTHIBACT HEOOXOIMMOCTh peaH3alli MEKIIPEIMETHBIX
CBs3el (PU3MKM C EeCTEeCTBEHHO-HAyYHbIMU Yy4eOHBIMU IpeaMeTramMu. B Hell ompepenstorcs
OCHOBHBIC LIEJIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00IIero odpa3oBaHus, IIAHUPYEMbIE
pe3yNnbTaThl OCBOEHUS Kypca (HU3UKU: JHMYHOCTHBIC, METallpelIMETHbIe, NpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

IUTAHUPYEeMBbIE Pe3yJbTaThl OCBOCHHA Kypca (u3MKH Ha 0a30BOM YpOBHE, B TOM YHCIE
peIMEeTHBIEC PE3yIbTaThI MO rojIaM O0yUeHUS;
conepxkanue yueOHoro npeamera « Pu3ukay mo rogam o0ydeHwHsl.

Odu3rKa Kak HayKka 0 Hanbosiee 00IIUX 3aKOHAX MPUPOJIBI, BHICTYIAsl B KAU€CTBE Y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY 3HAHHI 00 OKpy»KaroleM MHUpe.
[konpHBIH Kypc (U3HKK — CHUCTEMOOOpA3YIOLUN [ €CTeCTBEHHO-HAYYHBIX Y4YEOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, ouonoruei, usmdeckor reorpadueit u actpoHomueit. Mcnonp3oBaHue U aKTHUBHOE
npuMeHeHrue (U3MYECKUX 3HAHUW OINpeeNseT XapakTep U pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTHIl B cdepe DJHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX
MaTepHUaJIOB C 3a/IaHHBIMU CBOMCTBaMHU M JApyruXx. M3ydenue Gusnku BHOCUT OCHOBHOM BKJIaJ B
dbopMUpOBaHNE €CTECTBEHHO-HAYUHOM KapTUHBI MUpa 00yJaroImuxcs, B GOpMUpPOBaHHE YMEHUI
MIPUMEHSATh HAYYHBI METOJ MTO3HAHUS TP BHITIOJTHEHUN UMU YYEOHBIX HCCIIECOBAaHUH.

B ocHOBy kypca ¢u3uKH 11 YPOBHS CpeiHEro o0IIero oOpa3oBaHus MOJIOXKEH Pl HJIEH,
KOTOpPBbIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €0 MIOCTPOCHHS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEHM KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3AesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuszayuu. B cooTBeTCTBUU ¢ HEM MaTepuan Kypca pU3NKU 00beTMHEH BOKPYT
dbusnueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMUPOBAHUE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanusanus mpeanoyiaraeT UCIOIb30BaHUE T'YMaHUTAPHOTO
noTeHIana (GU3NIECKON HAYKH, OCMBICIIEHUE CBSA3U Pa3BUTHS QU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U YKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnosnaraet 3HakOMCTBO € HIMPOKUM
KPYI'OM TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUI N3YUEHHBIX TEOPUIN U 3aKOHOB.

Hoes »skonoeuzayuu peanusyercs IMOCPEIACTBOM BBEACHUS OJEMEHTOB COJAEp)KaHMS,
MOCBSIIEHHBIX JKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH M TEXHOJIOTHH, a TaKKe 00CYXICHHsI POOJIeM pariiOHATHFHOTO MPUPOIOTIOIH30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpelHero oOuiero odpazoBaHUs
ABISAIOTCA (u3ndeckue Teopuu (GHOpMUPOBAHME TMPEACTABICHUN O CTPYKTYpe MOCTPOCHUS
bu3ndecKkol Teopuu, poiu (PyHIAMEHTAIbHBIX 3aKOHOB M TIPUHIIMIIOB B COBPEMEHHBIX
MPEACTABICHUSIX O MPUPOJIE, TPAaHUIAX MPUMEHHUMOCTH TEOpPHUH, JUIsl OMHMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).




CucTeMHO-IeATETbHOCTHBIN MMOAX0] B Kypce (PU3MKHU peamn3yercs MPexIe BCEro 3a CUET
OpraHu3alluy SKCIIEPUMEHTAILHON JIEeATENbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHHUYECKUX INPAKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IE€peyHe J1abOpaToOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYILIECTBIISIETCS YYacCTHUKaMH 0Opa30oBaTENIbHOTO
npoliecca UCXOosl U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHAlLeHUs KabuHeTa ¢usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IIO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.

Bosnblioe BHUMaHue yJenseTcsl pelieHUI0 pacy€THRIX U KaueCTBEHHbIX 3aj1ad. Ilpu stom
JUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINbIO,
NO3BOJISIOIINE NPUMEHATh M3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH Kak W3 OJHOIO pasfela
Kypca, TaKk U UHTErpupys 3HAHUS U3 Pa3HbIX pa3zaesoB. i KaueCTBEHHBIX 33/1a4 IPUOPUTETOM
ABJISIIOTCSL 3aJaHMs Ha OOBSCHEHUE MpOTeKaHWs (U3UYECKUX SBICHUH M TIPOLIECCOB B
OKpYXAaroIIe >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TtpeboBanmsimu PI'OC COO x MarepHagbHO-TEXHHYECKOMY
o0ecrnieyeHn0 y4yeOHOro mporecca 0a30BbIi YpOBEeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3ydaThCs B YCIOBUSAX NMPEIMETHOTO KaOwHeTa (DM3MKH WK B
YCIOBUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
($U3HUKH T0JIKHO OBITH HEOOXOAMMOE 1a00paTOpPHOE 00OPYIOBAHHE ISl BHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3MKE YUYEHUYECKUX IPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyioBaHUE.

JleMoHCTpallMOHHOE 000OpyAoBaHHE (opMUpyeTCs B COOTBETCTBUM C IPUHIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M O00ECIeUMBAET IMOCTAHOBKY IEPEUMCICHHBIX B MPOrpamMMme 110
(Gu3uKe KIIOUEBBIX JEMOHCTPALUM JUIsl MCCIENOBAaHUS HM3Y4YaeMbIX SBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpyIOBaHUE Ul YYEHHUYECKHX IMPAaKTHYECKHX paboT ¢opmHupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M OOecledrBaeTcs B pacy€Te OJHOTO KOMIUIEKTa Ha ABYX
oOyuaromuxcs. TemaTudeckue KOMIUIEKTHI J1IabOpaTOpHOro 00OpyNOBaHMS JOJDKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHUM AHAJIOTOBBIX U LMQPOBBIX MPUOOPOB, a TaKke
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JJAOOPATOPHil.

OCHOBHBIMU LIEJIAMU U3Y4YEHUSI (PU3UKU B 00LIEM 00pa30BaHUU SABISIOTCA:
dopMHpOBaHHE HHTEpeca U CTPEMIICHHS OOYYaIOIMXCA K HAyYHOMY H3YyUEHHIO HPUPOIH,
Pa3BUTHE WX UHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;
pa3BUTHE NPEACTABICHUI 0 HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE HCCIEI0BATEIbCKOTO
OTHOIIEHHSI K OKPY KAIOIINM SIBIICHHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJsibTaTa M3yuyeHUs] OCHOB CTPOEHUS] MaTepuu
U (yH/IaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dopmupoBaHHE yMEHUH OOBICHATH SBJICHUS C UCIOJNb30BaHUEM (PHU3MUECKUX 3HAHUH U
HAYYHBIX JI0Ka3aTeIbCTB;

(dopMHpoBaHUE TPEICTaBICHUM O posd (U3MKH AJS Pa3BUTHS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX Iejeid oOecreurnBaeTcsl pelIeHHeM CIEYIOUIMX 3ajad B Ipolecce
n3y4deHus Kypca GU3MKA Ha yPOBHE CPEAHETO 00IIero 00pa3oBaHus:
npruoOpeTeHne CUCTeMbl 3HaHUH 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUsX,
BKJIOYAsi MEXaHUKY, MOJIEKYJSpHYIO (U3HKY, 3JIEKTPOJMHAMUKY, KBaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKU;
dbopMupoBaHHEe YMEHHI NPUMEHATbh TEOPETUYECKHE 3HaHUS JUIsl OOBSCHEHUS (PU3MUYECKUX
SIBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B MOBCEIHEBHON )KU3HU;




OCBOEHHUE CIIOCOOOB PEIICHUs Pa3IUYHbIX 33/1a4 C IBHO 33JaHHON (hU3MUecKOi MoJIeNblo, 3a/1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSTEIPHOE CO3JaHue (PU3NYCCKOM MOJIENH, aIeKBATHON YCIOBHUSIM
3a]a4u;

NMOHMMaHWe (U3NYECKUX OCHOB W TMPHUHIMIIOB JEUCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPY’KAIOIIYIO CPEAdy;

OBJIAJICHUE METOJaMU CaMOCTOSITEIILHOTO TUIAHUPOBAHUS U TPOBEACHUS (DU3MUECKHUX
SKCIIEPUMEHTOB, aHaJW3a M HWHTEpIpeTanuu HH(OpManuu, onpeaeneHus JAOCTOBEPHOCTU
MOJIyYEHHOTO pe3yJIbTaTa;

CO3JaHME YCIOBUH JJs Ppa3BUTHS YMEHHUI IMPOEKTHO-HUCCIENOBATENIbCKONH, TBOPUYECKON
JIeATEeTbHOCTH.

Ha usyuenue ¢usuku (0a30BBI ypOBEHb) Ha ypOBHE CpEIHETro 0OIero oOpa3oBaHUs

oTBOoaUTCs 136 yacoB: Bo 68 4acoB B KakJI0M Kjacce (110 2 yaca B HEJEI0).

[Ipennaraemslii B mporpaMme mo ¢pu3uke nepedeHb J1abopaTOPHBIX U MPAKTHUECKUX PadOT
SIBIIIETCS. PEKOMEHJIOBAaHHBIM, YYHTEIh JEIaeT BBHIOOP MpPOBEICHHS 1a00paTOpHBIX paboT u
OTIBITOB C YUYETOM UHIUBUAYATbHBIX 0COOEHHOCTEN 00yUatOIIUXCS.

COIEPKAHUE OBYYEHUSA
10 KJIACC
Pazjnen 1. ®usuka u MeTOIbI HAYYHOT0 MIO3HAHUS

Ousnka — Hayka o mpupoje. Hayunble MeToabl MO3HAHUS OKpyKaromero mupa. Ponb
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS PUPOJIBI. DKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue Quanveckux sBICHUN U mpoieccoB. Hayunbsie runoressl. Ousndeckue
3aKOHBI ¥ TEOPHUH. [ paHUIIbl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpUHIIUTT COOTBETCTBUSI.

Ponp u mecto ¢u3uku B (QOPMUPOBAHMU COBPEMEHHOH HAay4YHOH KapTHHBI MHpa, B
MPaKTUYECKOU JIeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TaTYHKH.

Pa3znea 2. MexaHuka

Tema 1. Kunemamuka

Mexanuueckoe JBHKEHHE. OTHOCUTENBHOCTh MEXaHUYECKOro BmxeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpelHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopAuHaT. CloXKeHHe TepeMENIeHU 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpEeHHOE MpsSIMOMHENHOE nBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTU U NEPEMEIICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majieHue. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonuneiinoe aBuxkeHue. J[BM)KEHME MaTepUabHOM TOUYKM MO OKPYXHOCTH C
IIOCTOSIHHOW I10 MOAYJIIO CKOPOCTBIO. YTIJIOBash CKOPOCTb, JIMHEHHas CKOpocTh. Ilepuon m
yactoTa oopanienus. L{eHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudeckue yCTpOMCTBA W TPAKTUUYECKOE MPUMEHEHWE: CIUIOMETp, IBUIKEHUE
CHaps/I0B, LICTIHbIE U PEMEHHBIE TTepeIauH.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETA, MIUTFOCTPALINS KUHEMATHUYECKUX XapaKTEPUCTUK JIBUXKECHHUSL.

[IpeoOpa3zoBanue MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Temna, OpOmeHHOTO O/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yCKOpeHus CBOOOIHOTO MaeHHUs.

HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yuenne HepaBHOMEPHOTO JIBIXKCHHS C IIEJIBIO ONPEIETICHISI MTHOBEHHOM CKOPOCTH.




HccnenoBanue  COOTHOIIEHMS — MEXAY  MyTAMH, NPONUACHHBIMM  TEJIOM 34
IIOCJIEI0BATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IPU PABHOYCKOPEHHOM JBMXKEHHMHU C
HayaJbHOU CKOPOCTHIO, PABHOM HYIIIO.

W3yueHue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

Wzydenue nBuxeHus Teia, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutenbHocTU 'anunes. IlepBeiil 3akoH HetoTona. MlHepmanbable cUCTEMBI
OTCU€Ta.

Macca Ttena. Cuia. Ilpunuun cynepno3uuuu cwi. Bropoit 3akoH HeroToHa st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hpr0TOHA 17151 MatepraibHbIX TOYEK.

3akoH BceMupHOTo TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl Tpenusi (mokosi, ckojbxkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuia cOnpoTUBICHUS
P ABUKEHUH TeJla B dKUJKOCTH WM rase.

[TocTynaTensHOE M BpaIIaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEa.

MoOMEHT cuibl OTHOCHUTEIBHO OCH BpaumieHus. [lnedo cuibl. YcinoBusi paBHOBeCUs
TBEPAOIO Tea.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: MOAIIMITHUKN, JBUKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHHE MacC B3aMMOICUCTBYIOIIMX TE.

Bropoi1 3akon HeroTona.

U3zmepenue cui.

CrnosxeHue cuil.

3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT AepopMaIiiu.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHEHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3ydenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXXHHE U PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue yclIoBUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAICHHUS.

Tema 3. 3akoHbl COXpaHEHUA 8 MEXAHUKE

HMnynbc MaTepuaibHON TOYKH (Tesa), CUCTEMbl MAaTEPUAIBHBIX TOUYEK. VIMIyJIbC CHIIBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJbca. PeakTUBHOE ABHXKEHUE.

Pa6ota cuibl. MOIIHOCTH CHUITBI.

Kunernyeckass sHeprus MarepuaabHOM TOukH. Teopema 00 M3MEHEHMHM KHHETUYECKOU
DHEPIHUH.

[TorenuunanbHas sHeprus. [loTeHManbHas sHeprus ynpyro 1eopMUPOBaHHON TPy KUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HENOTEHUHUANbHbIE CHIbL. CBA3b pabOThl HEMOTEHIHAIbHBIX CHJI C
W3MEHEHNEM MEXaHUYECKOM SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHHE: BOAOMET, KONEp, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHNE.

[Tepexon moTeHLMATbHON SHEPTHH B KHHETUYECKYIO U 0OpaTHO.




Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne aOCOTIOTHO HEYNPYroro yjaapa C IMOMOUIbIO ABYX OJMHAKOBBIX HHUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C HW3MEHEHHEM MEXaHMUYECKOW JHEPruu Tejla Ha
IIpUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaast pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcHOBHBIE T0JIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM U UX OIIBITHOE 0OOCHOBAHUE.
bpoynoBckoe naBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS YaCTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIKOCTEH M TBEPIBIX T M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojenell. Macca u pasmepbl Mosekyn. KoaumdecTBo BemiecTsa.
[TocTostnnast ABorajipo.

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

Mopnens uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUun
ueanpHOro rasa. AOCONIOTHas TemIepaTypa Kak Mepa CpelHed KHHETHYEeCKOW HSHepruu
TEIJIOBOTO JBWKEeHMs dactul rasa. [llkama temneparyp KensBuHa. ['a3oBele 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe MpeicTaBiIeHre U30IMPOLIECCOB: U30TEPMA,
n30Xopa, nzodapa.

TexHu4eckue ycTpoicTBa U MpakTUYECKOe TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKAa3bIBAIONINE HCKPETHOE CTPOSHHE BEHIeCTBA, (oTorpadmu MOJIEKyI
OpPraHUYECKUX COCTUHEHUI.

OmnpiTe! 0 AU(PY3UHN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKECHHSL.

Mogens onbita LlTepHa.

OnbIThI, 1OKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOLY JABJICHHS ra3a HA CTEHKHU COCya.

OnBITHI, HIUTFOCTPUPYIOLUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MPOLECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopnvie pabomuol

OmnpeneneHne Macchl BO3/yXa B KIAcCHOM KOMHATe Ha OCHOBE M3MepeHHH o00BEMa
KOMHAaTBhI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMU COCTOSIHUS pa3peKEHHOTO Tasa.

Tema 2. Ocnosvt mepmoounHamuku

TepmonnHaMuueckass cucTemMa. BHYTpeHHssI dHeprus TEPMOAMHAMMUYECKON CHCTEMBI M
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS sHEprus 0lHOAaTOMHOTO
UJEAIBHOTO raza. Buael Teruionepenaun: TEIONPOBOAHOCT, KOHBEKIMS, U3ITyYCHHE. Y AeIbHasA
TEIJIOEMKOCTB BelecTBa. Koan4yecTBo TEIUIOTHI IIpH TEIUIoNepeaaye.

[Tonstue 06 anmabatHoM mnpouecce. IlepBblii 3akoH TepmoauHamuku. [IpuMeneHue
NIEPBOro 3aKOHA TEPMOAMHAMUKHY K H3ompolieccaM. I'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh mpoieccoB B MpUPOJIE.

TenoBeie MamuHbl. [IpuHIMIBI AelicTBUS TEMIOBBIX MaliH. [IpeoOpa3oBaHus s3HEprUu B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictust teruioBoi Mammubl. Lukn KapHo n
ero Kod(hPuIMEeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETHUKH.

TexHnueckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHWE: [BUTAaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEW SHEpPIrUu Tejla MPH COBEpPUICHUH DPAOOTHI: BBUIET MPOOKU U3
OYyTBUIKM TOJ JEHCTBHEM CXKaTOro BO3/yXa, HarpeBaHue >(upa B JATyHHOH TpyOke MyTEéM
TpeHUsl (BUCOIEMOHCTPAIIHS).

M3MeHeHne BHYTpEHHEN dHEpruu (TeMIiepaTypsl) Tejla py TEIUIoNepeaaye.

OnbIT 10 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YLIHBIM OTHUBOM).




Monenu nmapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOpaHusl, pEaKTUBHOIO ABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHOM TemT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3zoBanue u konaeHcauus. Mcnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQKHOCTh BO3/1yXa. HacelmeHHbli map. YaenbHas TeIuioTa mapooOpa3oBaHUs. 3aBHCHUMOCTH
TEMIIepaTypbl KUIIEHHS OT JaBJICHUS.

Teépmoe Teno. Kpucrammmyeckue u amophHbie Tena. AHH30TPOINHS CBONCTB KPHUCTAJIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuaybl. [lnaBneHue u kpucrammszanus. Y IeiabHas
TerioTa riasieHus. CyOnumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue yCTpPOWCTBA W MPAKTHUYECKOE NPUMEHEHUE: TUTPOMETP MU IICUXPOMETD,
KAJIOPUMETP, TEXHOJOTMHU IOJIYyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npu noHWKEHHOM JaBJICHUH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITMYECKOTO BEIIeCTBa.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepeHne OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoaunamMuka

Tema 1. Inexkmpocmamuxa

OnekTpuzanusi Tel. OJEKTpUYecKuil 3apsia. JIBa Buaga 3JIEKTPUYECKUX — 3apsJioB.
[TpoBOAHMKY, TUANEKTPUKU U TIOJYTPOBOIHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/ia.

B3aumopneiicteue 3apspoB.  3akoH Kynona. TodeuHblld  2JEKTpUUYECKHH — 3apsn.
Onektpuueckoe mnose. Hanpsok€HHocTh anexTpuueckoro mnoss. [lpuHuun cyneprno3unuu
ANEKTPUUECKUX NoJiel. JINHNKM Hanps>)KEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pabora cun snexrpocraruueckoro mois. llorenmman. Pa3HOCTH  MOTEHIIMAIIOB.
[IpoBOIHUKY M AUDIIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. JIuanekTpruieckass IpOHHUIIAEMOCTb.

OnektpoéMkocTb. KonaeHcaTop. DNEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATopa. DHEprus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHnueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHME: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DSJIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
anapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

VYCeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEll.

DJIEKTPUYECKOE MOJIE 3aPSIAKEHHBIX TEIN.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

JW5NeKTpUKU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOMIAAu  IUIaCTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuueckuit moxk. Toku é paznuunvix cpeoax

DNEeKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKA. VICTOUHMKHU TOKa.
Cuia Toka. [1oCTOSIHHBIN TOK.

Hamnpsoxenune. 3akon Oma i1 y9acTka Iemu.




DneKTpuuecKoe COTIPOTUBIICHUE. VY nenbHoe COIMPOTHUBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGoTa snekrpuueckoro Toka. 3akoH Jxoyisi—JIeHa. MOIHOCTD 3IEKTPUYECKOTO TOKa.

DIEKTPOABUKYILAS CUJla U BHYTPEHHEE CONMPOTUBIECHUE UCTOYHUKA TOKA. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AJIeKTprIecKkoi nenu. KopoTkoe 3aMpIkaHue.

DNEeKTpPOHHAas IPOBOAUMOCTD TBEPBIX METANIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS! METAIIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuuecKuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonuuku. CoOcTBeHHass M MpUMECHass MPOBOJUMOCTH TOJIYIPOBOJHUKOB.
CgoiictBa p—Nn-niepexona. [1oxynpoBoHUKOBBIE TPHOOPHI.

DONEeKTpUYECKUii TOK B pacTBOpax M paciulaBax »AJIEKTPOJIUTOB. DIIEKTPOIUTHYECKAS
JUCCOIHAIUS. DIEKTPOIIU3.

DJIeKTpUYecKHil TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSTENbHBIN pa3psan. MonHus.
IIna3zma.

TexHuyeckue ycTponcTBa U MPaKTHUECKOE MPUMEHEHHUE: aMIIepMETp, BOJIBTMETP, PEOCTaT,
UCTOYHHKHA TOKA, DJIEKTPOHArpeBaTeNIbHBIE MPHOOPHI, AIEKTPOOCBETUTEILHBIC TMPHOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAaKyyMHBIH  JHUOA, TEPMUCTOPBI U  (HOTOPE3UCTOPHI,
MOJIyIPOBOJIHUKOBBIH JIMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTh COMPOTHBIICHUSA LWIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUIOIIAIH
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMmeniaHHOe COeTUHEHUE MPOBOTHUKOB.

IIpsiMoe u3MepeHue NIEKTPOABHKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHME TraJbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHEr0 COMPOTUBIICHUSI.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoit pa3psaa 1 NpOBOAMMOCTD BO3yXa.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne  3NEKTPOABIDKYIIEH CHJIBI  HMCTOYHHMKA TOKA M €ro  BHYTPEHHETO
COINPOTHBIICHUS.

Hab6monenue snextpomnusa.

Me:xnpeamernbie CBA3H

Nzyuyenune kypca ¢usuku 0Oa3zoBoro ypoBHsS B 10 kjacce OCyIIECTBISIETCS C Y4ETOM
COJIepKATENbHbIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnuvie nousmus, CBSI3aHHBIE C HW3YYEHHEM METOAOB HAyYHOTO MO3HAHUS:
ABJIEHUE, Hay4yHbIH (pakT, rumores3a, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaAOIIOJEHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: perieHre  CUCTEMbl  ypaBHEHHMH, JMHeWHas ¢yHKOus, mnapaboia,
runepooia, ux rpaguKu 1 CBOICTBA, TPUTOHOMETpUYECKHe (QYHKIMU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIMH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

Buonozus: mexannueckoe IBUKEHHE B JKUBOHM npupoze, Audys3usi, ocMoc, TeriooOMeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DICKTPUUYECKHE SBJICHUS B
KUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeN, XUAKOCTEH U Ta30B, 3JIEKTPUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAsL JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BNaxXxHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.




Texnonoeus: peoOpa3oBaHUE BUKEHUN C UCIOIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHHMKE, MOJIIMIIHUKY, HCIIOJIb30BAHME 3aKOHA COXPAHEHUS HMITYJIbCa B TEXHHUKE (pakera,
BOJOMET M JIpyrue), [JBUIaTellb BHYTPEHHEIO CropaHMs, mapoBas TypOHHA, OBITOBOM
XOJIOUIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJy4YE€HUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTAaTHYECKas  3alllUTa,  3a3¢MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI NPHUHTEp, AJIEKTPOHATrpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, FaJIbBAHHKA.

11 KUIIACC
Pa3znen 4. diekTpoauHaMuKka

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

ITocrositHHBIE MarHuThl. B3auMOIEHCTBHME INOCTOSAHHBIX MAarHUTOB. MarHuTHoe IoOJe€.
Bekrop marauTHOM MHAYKUMH. [IpMHIMDI Cyneprno3uiuu MarHUTHBIX MOJIeH. JINHUY MarHUTHON
nHAyKuuy. KapTrHa TuHUM MarHUTHON MHAYKLMU IOJIS IOCTOSIHHBIX MArHUTOB.

MaruutHoe 1oJie NMpOBOJHUKA ¢ TOKOM. KapTuHa JAMHMM MHAYKIMM MAarHUTHOTO IOJIS
JUIMHHOTO IPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KaTYLIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBie NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HAaIIPABJICHUE.

Cuna JlopeHua, e€ Monayidb M HampaBlieHHE. JIBMKEHUE 3apsHKEHHOM YacTUIBI B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHne 9IEKTpOMAarHUTHOM MHAYKUOWU. [IOTOK BEKTOpa MAarHUTHOM HWHAYKLUU.
ONEeKTPOABMKYIIAs CUJIa MHAYKLINU. 3aKOH 3JIEKTPOMarHUTHOM uHAyKunuu Papazes.

BuxpeBoe snexTpuueckoe Mmose. DJIEKTPOJIBMXKYIAs CUIa MHIYKUUU B IPOBOIHUKE,
JBIKYILEMCS IOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NuayKTUBHOCTSD. SIBIEHME CAMOMHIYKIIUU. DJIEKTPOABIIKYIIAs CHUIa CAMOMHAYKLIHH.

DHeprus MarHUTHOT'O TOJIS1 KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue yCTpPOHCTBA M MPAKTHUYECKOE IMPUMEHEHHUE: TIIOCTOSHHbIE MarHUTBHI,
AJIEKTPOMArHUTHI, MJIEKTPOJIBUraTEIlb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, MHAYKLINOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM T1OJIEM.

JInHMM MHIYKIMY MarHUTHOTO MOJIS.

B3anmopelictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME PNEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTb 3JIEKTPOJABMKYILIEH CHUJIBI MHAYKLIUU OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKA.

SIBieHME CAaMOMHTYKLIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3y4eHre MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue SABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Paspnen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMaAZHUMHbIE KOEOAHUSA

Konebarenbnast cucrema. CBoOOAHBIE MEXaHWMYECKHE KoyieOaHUs. [apMOHWYECKHe
kosnebanus. Ilepmon, wactota, amrumtyna U ¢asa konebanuil. IIpyKUHHBIH MasTHHK.
Marematuueckuil MasTHHUK. YpaBHEHHME TapMOHHUYecKuX KoseOanuil. [IpeBpaieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.




KoneGartenbubiii koHTYyp. CBOOOJAHBIE AJIEKTPOMArHUTHBIE KOJI€OAHUS B UAEaIbHOM
KOJIEOATEIbHOM KOHTYype. AHAJNOTHS MEXJIY MEXaHWYECKMMH M 3JICKTPOMAarHUTHBIMH
konebanusimMu. @opmyna Tomcona. 3akoH COXpaHEHHUS! SHEPrUU B UICATBLHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aryxaromux KojeOaHUsAX. BbIHyKIeHHbIe MeXaHMYeCKHe KoyeOaHusl.
Pe3onanc. BeiHykIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CHHYCOMJAIbHBIA MMEPEMEHHBIA TOK. MOIIIHOCTh NMEPEMEHHOrO TOKA.
AMITTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpanchopmarop. [IpousBoncTBo, mepepaaya U MOTPEOIEHUE AIIEKTPUUYECKONW SHEPrUU.
OKOJIOTUYECKHE PUCKM MpU IPOU3BOJACTBE 3eKTpodHepruu. KynpTypa wucnoiab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HHU.

TexHudyeckue yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KojeOaTenbHON cUCTeMbl (IPYKHUHHBINA MU MaTeMaTHYeCKH
MasITHUK).

Habmronenue 3aTyxaroniux Koiae0aHui.

HccnenoBaHue CBONCTB BBIHYK/IEHHBIX KOeOaHUI.

Habmroienue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsDKEHUST OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociieqoBaTEIbHOM COEIMHEHUHM PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOpA.

Mopeinb TUHUY 3JIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAIbIX KOJeOaHU Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne MNEpEeMEHHON0 TOKA B ILENM M3  IOCIENOBAaTEIBHO COECOUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHuueckre BOJHBI, YCIOBUA pactipocTpanenusd. [lepuon. CkopocTs pacnpocTpaHEeHHUs
U januHa BoNHBL [lomepeunble u mpojonbHbIe BOJHBL MHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHHIE BOJHBI. Y CIIOBUS M3IY4YEHMsI 3JEKTPOMarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B anekrpomarnutHOl BonHe. (CBOWCTBA 3IEKTPOMArHUTHBIX
BOJIH: OTpa)X€HWe, MpeJIoMJIeHUe, NoJsapu3amus, audpaxius, uHrepdepeniusa. CKOpPOCTh
AIIEKTPOMArHUTHBIX BOJIH.

[IIkana 31€KTPOMArHUTHBIX BOJH. [IprMeHEHHE 3JIeKTPOMArHUTHBIX BOJIH B TEXHHUKE M
ObITY.

[TpuHIIMIIBEI paIKOCBA3U U TeNEBUACHUS. Pagnonokamusi.

DNEKTPOMAarHUTHOE 3arpsA3HEHNE OKPYKAIOLIEH Cpebl.

TexHuyeckue yCTpOHCTBAa M IMPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJlbHble MHCTPYMEHTHI,
yJIbTPAa3BYKOBAsl JMArHOCTHMKA B TEXHUKE W MEIULIMHE, pajap, PajAUONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHE MONEPEUHBIX U MPOJI0IbHBIX BOJH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmroienue orpaskeHus U MpeioMIeHHs] MEXaHUUECKUX BOJIH.

Habmonenue narepepeHnu 1 Tuppakiind MEXaHUYECKHX BOJIH.

3BYKOBOM pe30HaHC.




Habnronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIUTYIOM W YacTOTOM
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JEKTPOMArHUTHBIX — BOJIH:  OTPaKE€HUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsmonnHeiiHoe pacpocTpaHEHUE CBETa B OJTHOPOJHON cpejie.
JIyd cBera. ToyeyHBI ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHWe M300pakKeHW B TUIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akOHBI MpeJIOMJICHUST CBeTa. AOCONIOTHBIM  MOKa3arelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yroa MOJHOIO BHYTPEHHETO
OTpPaXKEHUS.

Hucniepcust cera. CiioxkHBIN cocTaB Oemmoro ceta. LIBer.

CoOupatonue u pacceuBaronue IUH3bL. ToHkas nuH3a. DOKYyCHOE pacCcTOsHUE W
ONTHYECKask CHiia TOHKON JHH3bL. [locTpoeHrne n3o0paxeHunii B cCOOMPArOIUX U PacCeUBAIOIINUX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

BonnoBast omrtuka. WaTepdepenmms cBera. KorepeHTHbIE HMCTOYHHUKH. Y CIIOBUS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(Aa3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cera. JudpakuuonHas pemérka. YciaoBHe HaONIOJEHUS TIABHBIX
MaKCHMYMOB IIPH TaICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHUYecKHue yCTPOWCTBA M TPAKTHUECKOE NPHMEHEHWE: OYKH, Jiymna, ¢oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAS OMNTUKA, JU(PaKIMOHHAS
peméTKa, OISAPOULI.

Llemoncmpayuu

[IpssMmonuHEItHOE pacmpocTpaHEeHUEe, OTpPaKEHUE M TMperomiieHne cBera. OnTuyeckue
npUOOPBHI.

[TontHOE BHYTpEeHHEE OTpakeHHne. MoJieslb CBETOBO/Ia.

HccnenoBaHue CBONCTB N300paKeHUI B JTMH3AX.

Mogenn MEUKpOCKOIa, TEIECKOIIA.

Habmonenue natepdepeHnnn cera.

Habmonenue nudpakiuu cera.

Habmronenue nucnepcun cBera.

[TomyyeHue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomydenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmonenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3mepenne mokazaresnst mpeioMIICHHUS CTEKJIA.

HccnenoBanre CBONCTB N300pakeHU! B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEJIBHOCTH

['paHunbl MPUMEHUMOCTH KIIACCMYECKOW MeXaHUKHU. [locTynarsl cnenuanbHOW Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTh MOJYJSI CKOPOCTH CB€Ta B BakKyyMme, MPUHIUI
OTHOCUTEJIbHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.

OHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ PHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOM YaCTULIBI. DHEPIHs MOKOS.
Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul K6AHMOGOU ONMUKU




®otonbsl. ®opmyna [Tnanka cBsi3u sHEPrUn (HOTOHA C €ro YaCTOTOW. DHEPTHS ¥ UMITYJIbC
doroHa.

OtkpeiTue U wucciuenoBanue ¢oroddgdekra. Ombitel  A. I'. CromeroBa. 3aKoHBI
doroaddexra. Ypasaenue DitHmeitna g porosdpdexra. «Kpacnas rpanuna» dporosddexra.

JaBnenune cBera. Onwitel [1. H. JIeOGenena.

XUMHYECKOE ICMCTBHUE CBETA.

TexHuyeckue ycTpoWCTBa U NPAKTHUECKOE MpUMEHEHHUe: (OTOAIEMEHT, (POTOAATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTod3ddeKT Ha YCTAaHOBKE C IIMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHeETo Gotorddexra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -uactunl. [lmanerapuas
mogens atoMa. Iloctynarel bopa. snyuenne u moriomienne (GOTOHOB NpU MEPEXOAE aToMa ¢
OJIHOTO YpOBHS »HEpruu Ha Jpyroil. Buasl crnextpoB. CHeKTp YpOBHEHl 3SHEpruu aroma
BOZIOpPOAA.

Bonnossie cBoiicTBa yactull. Bonusel e bpoiinsa. KopmyckynsipHO-BOJIHOBOM 1yann3M.

CHoOHTaHHOE U BBIHYKJIEHHOE U3TyUYeHHUE.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: CIEKTPaJbHbIA aHaIU3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Ornpezenenue JIMHBI BOJIHBI Jla3epa.

Hab6mronenue nuHeRvaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HaGnronenue nuHeyaToro crekrTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTHI, JTIOKa3bIBAIOIINE CJII0’KHOCTh CTpOEHHUs  sjpa. OTKpbITHE
pamuoaktuBHOCTU. OmbITEI Pe3epdopaa 1o onpeneneHnuo coctaBa paguoakTUBHOTO U3ITyUYECHHS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3aydeHus. BivsHue paqnoakTHBHOCTH Ha >KUBBIE OPTaHU3MBI.

OTtkpeiTHE TTPOTOHA U HelTpoHa. HykmonHas mozaens snpa [ eizenoepra—Banenko. 3apsi
anpa. MaccoBoe uucino sijpa. M30Tomnsl.

Anbda-pacniaa. DNEKTPOHHBIM M MO3UTPOHHBINM OeTa-pacnaa. ['amMma-uznyuyeHue. 3aKOH
pazMoaKTUBHOIO pacnaja.

DOHeprus CBs3U HYKJIOHOB B siape. SnepHblie cuibl. JlegekT macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Anepusiii peaktop. Tepmosiaepubiii cuHTe3. I[IpoGieMbl M THEPCHIEKTUBBI  SJIEPHON
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.

@dyHIaMeHTallbHbIE B3auMOoIeHCcTBUS. EnuHCTBO (pr3nueckoit KapTHHBI MUpA.

TexHnuyeckue ycTpolcTBa M NMPAKTUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).




Pa3znen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Otanbl  pa3BUTUS  acTpoHOMuM. llpuknagHoe W MHUPOBO33PEHYECKOE 3HAYEHHUE
ACTPOHOMHH.

Bun 38é3nH0r0 HeOa. Co3Be3nus, spKue 3BE3IbI, IITAHETHI, UX BUAUMOE JABIKEHHE.

Conneunas cucrema.

Connue. ConHeuHast akTuBHOCTb. Mcrounuk sHepruum CosHua u 3BE3A. 3BE3NBI, UX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMMa «CIEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3NBI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
IociIe0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXAECHNUHU U 3Botoluu CoslHLA U 3BE31. DTalbl XKU3HU 3BE3 L.

Muineunsiii [Iyte — Hama ["anaktuka. [Tonoxenue u asukenne Comnnua B [Nanaktuke. Tumbl
rajakTuk. Paguoranaktuku U kBazapbl. YEpHbIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bcenmennoi. 3akon Xa66mia. PazOeranume ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe usnyueHue.

MacmrtabHas ctpykTypa Beenennoii. MeTaranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yyenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM TJ1a30M C MCIOJb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUIsL OIIpEJIeNICHUs MOJI0KEHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHoro nonyuapus 1 sipkue 3BE3/1bl.

Habmronenus B Teneckon JlyHsl, ranet, Mneunoro [lytu.

O0o0maroniee NoBTOpPeHHE

Ponp (Qu3MKM M acTpOHOMHH B SKOHOMHYECKOM, TEXHOJOIMYECKOW, COLMaIbHON M
THYECKOW cdepax IesATETbHOCTH 4YeloBEeKa, pojib M MecTo (U3UKM M acCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MuUpa, pojib (GU3NYECKO Teopun B (HopMUpOBaAHUU
npeCTaBiIeHUN 0 (PU3MYECKON KapTHHE MUPA, MECTO (PM3UYECKON KapTHHBI MUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE.

MesknpenameTHble CBSI3U

N3yuenune kypca ¢uszuku 6a3oBoro ypoBHi B 11 Kiacce ocylIecTBIsSETCS € Y4ETOM
COJIEp)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOT'O I1O3HAHUS:
SBJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, Teopus, HaOJIIOAEHUE,
AKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHM, TPUTOHOMETpUYECKHE (QYHKLHUHU: CHUHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPbHI M HX
IPOEKIMM HAa OCH KOOPJAMHAT, CIOKEHHE BEKTOPOB, NMPOU3BOAHBIE JIEMEHTapHBIX (DYHKIIHHA,
IPU3HAKU TI0JI00US TPEYTOJIbHUKOB, ONPEIEIIEHNE TUIOIMIAU TIIOCKUX (pUryp u oobEma Te.

buonoeus: snexTpuueckue SBICHUS B JKUBOW MpHpoJe, KojeOaTelbHble ABMKEHHUS B
KUBOM MpPUPOJE, ONTUYECKHE SBJICHHS B >KUBOM mIpupoje, ACHCTBHE pagualii Ha KHUBBIE
OpraHU3MBlI.

Xumus: CTpDOGHHE aTOMOB U MOJIEKYJ, KpUCTaJUIMUecKas CTPYKTypa TBEPABIX Ted,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOOCAa 3€MJIM, 3aJie)KU MarHUTHBIX pya, (oTochEéMKa 3eMHOU
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSCEHUM.

Texnonozusi: TMHUM DJIEKTpOIlepeiad, TeHepaTop MEPEMEHHOTO TOKa, AJIEKTPOJIBUraTelNb,
UHIYKIMOHHAsl TedYb, pajap, paJuoNpHUEMHHUK, TeIEeBH30p, aHTeHHa, Tenedon, CBYU-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUSA




OcBoenue ydebHOro mpenMera «®Pu3mKa» Ha ypPOBHE CpPEIHETO OOIIEro oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOMDKHO  OOECHEUUTh JOCTIKEHHE  CICAYIOIIUX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro mnpeamera «DuU3MKa» TOJKHBI OTPa)KaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMii, IO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHU, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHICKOrO  OOILIECTBa,
pacuIipeHye XKU3HEHHOTO OIbITa U OMbITa JAEATEIbHOCTU B IMPOLIECCE pean3alid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIC B YACTH:

1) rpaskaaHCKoOro BOCHHTAHMA:

c(OPMHPOBAHHOCTh TPAKIAAHCKON MO3UIMHM  OOYyYaroIIerocss Kak AakTHBHOTO H
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHATHE TPATUIMOHHBIX OOIIEYETOBEYECKHX T'YMAHUCTHUYECKUX U JIEMOKPATHUECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO NESTEIBHOCTh B HHTEpPECAX TPaKIAHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aMMOJICHCTBOBAaTh C COLMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTH K TYMAaHUTapPHOH M BOJIOHTEPCKOM JIEATEITLHOCTH;

2) NATPHOTHYECKOTO BOCIIUTAHUS

c¢(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHIKCHHUSIM POCCHUICKUX
y4€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(OpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEJICHHUS;

CHOCOOHOCTh OIIEHHWBATh CUTYAIMIO U NMPHUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTHPYSCh
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESATEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

HCTETUYECKOE OTHOLIECHHE K MHPY, BKIOYasl 3CTETUKY HAyYHOI'O TBOPYECTBA, MPHUCYILEro
¢buznueckoil HayKe;

5) TpyaoBoro BocnuTaHusi:

UHTEpEC K pa3nyHbiM cdepam MpodhecCHOHATBFHONW IESTENbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (U3UKOW M TEXHUKOW, yMEHHE COBepIlaTh OCO3HAHHBIM BbIOOp Oymyrien
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHEI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHUIO U caMo00pa3oBaHHIO B 001acTh (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

C(OPMHUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYPHI, OCO3HAHHE TJIOOAILHOTO XapakTepa
HKOJIOTHYECKUX MPObIIeM;

IJIAHUPOBAHUE M OCYIIECTBIICHUE ACHCTBUN B OKPYJKAIOIIEW Cpele Ha OCHOBE 3HAHUSA
1esiell yCTOMYMBOTO pa3BUTHS YEIOBEUECTBA,

pacuipeHre OmbITa JCSTEIBHOCTH OSKOJOTWYECKOH HAIpaBICHHOCTH HAa OCHOBE
UMEIOIIUXCcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3HIECKON HAYKH;

0CO3HaHME IIEHHOCTH HAY4YHOH N1eATeNbHOCTH, TOTOBHOCTh B Ipoliecce U3yYeHUs (HU3NKU
OCYIIECTBIISITH MIPOCKTHYIO M UCCIIEAOBATEIBCKYIO IETETbHOCTh HHINBHIYaIbHO U B TPYTIIIE.
METANPEJIMETHBIE PE3YJIbTATBI
IMo3naBaTebHbIE YHHBePCAIbHbIE yUeOHbIE AeiicTBUSA




ba3zoBrble Jioruyeckue AeiicTBuA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyalU3UpoOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIPEAEIIATh LENH AEATEIIbHOCTH, 331aBaTh IIapaMeTpPbl U KPUTEPUU UX JTOCTHIKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUMSI B PACCMaTPUBAEMbIX (PU3UUYECKUX SIBICHUSX;

pa3pabaThiBaTh IUIAH PELICHUS MPOOJIeMbl ¢ YUETOM aHAIH3a UMEIOIINUXCS MaTepHaIbHBIX
1 HEMATEepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLEHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEJAM,
OLICHUBATh PUCKU MOCIEACTBUN ACATEIbHOCTH;

KOOPJAMHUPOBATh M BBIIOJHATH pabOTy B YCIOBMSIX pPEAIbHOTO, BHUPTYyaJIbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEIICHUH KU3HEHHBIX MPOOIeM.

Ba3zoBrbIe ucciaenoBareLCKue AeiiCTBHA.

BJIAJCTh HAyYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMH TMOHATHAMU M METOJaMH (hU3MUYECKOU
HayKH;

BJIa/IETh HaBbIKAMHU y4€OHO-HCCIIEIOBATENbCKOM M IMPOEKTHOM IEATEIbHOCTH B 00JACTH
(Gu3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METO/OB peleHHs 3a1a4
($u3NYECKOro cofepKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B IIO3HAHMSI,

BIAJ€Th BUAAMH JACATEIBHOCTU IO IOJYYEHHIO HOBOI'O 3HAHUSA, €ro HMHTEpIpETaluy,
IpeoOpa3oBaHNI0 M NPUMEHEHUIO B Pa3IMUHBIX YYE€OHBIX CUTYyallUsX, B TOM 4YHCIE IpU
CO3IaHUH Y4E€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH [IPUYMHHO-CJIEJICTBEHHBIE CBA3M U aKTyaJlM3UpOBaTh 3ajady, BBbIJBUIATb
TUIOTE3y €€ peUIeHMs, HaxOOUTb apryMEHThl Ui J0Ka3aTelbCTBA CBOMX YTBEPKACHMH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AHAJIN3UPOBATH MOJIYUYEHHBIE B XO€ PEIICHUS 3a/1a4M PE3YJIbTAaThl, KPUTUUYECKH OLICHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 337a4ll B 00pa30BaTeIbHON 1A TETbHOCTH, B TOM
YHclie IPU U3YYeHUH (PU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OMBIT;

YMETb MEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTUUECKYIO 00J1aCTh KUZHEACSATENbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEU, IPE/IaraTh OPUTHHAIbHbIE MOAXO0Abl U PEIICHHUS;

CTaBUTb POOJIEMBI U 33JjauH, JOMTyCKAIOIUeE aJbTePHATUBHBIE PELICHUS.

Pa6ora ¢ undpopmanmueii:

BJIaJICTh HaBBIKAMU IOJIy4YeHUs] WH(POpMaAMU (U3UUECKOTO COJEpPKAHUS M3 HCTOYHHKOB
pPa3HbIX THIIOB, CAaMOCTOSATEIbHO OCYIIECTBIATh IOMCK, aHalIM3, CUCTEMATHU3alUi0 U
MHTEpIpeTalnio HHPOPMALIMU Pa3IMYHBIX BUJOB U (OPM IMpe/ICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCMOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHKALIMOHHBIX TEXHOJIOTUH B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3aJa4 C COOJII0JIEHuEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHusl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJEepXkKaHHUA B PA3IUYHBIX ¢dopMmaTax ¢ yd&€ToM
Ha3HayeHus: WHGOpPMalUMKW M UEJNEeBOM ayAUTOpPHM, BBIOMpas ONTUMaJIbHYIO (opmy
IIPEJICTaBICHNS U BU3YyaIU3aL1H.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

OCYILECTBIIATH OOIIEHHE HA YpOKax (PU3UKHU U BO BHEYPOUHOH €ATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOH(MIMKTHBIX CUTyallMi U cMATYaTh KOH(QIUKTHI;

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHMSI C MCIIOJIB30BAHMEM S3BIKOBBIX
CPEICTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHUBHUIyaIbHON paboThI;




BbIOMpaTh TEMATHKy U METOJIbl COBMECTHBIX JECUCTBHUH C y4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 UiI€Ha KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOW JI€ATEIbHOCTH, OPraHMU30BBIBATH U KOOPAMHUPOBATh
JIEUCTBUA IO €€ NOCTUKEHHIO: COCTAaBIIATH IUIAH JCHCTBUM, pPACIPENCNIATh POIU C Yy4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa M KaXKJIOTO YYaCTHHUKA KOMaHbl B OOIIMIA pe3yJbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE IMPOEKTHI, OLEHUBATh WUJIEU C TO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYILECTBIISATh MO3UTHUBHOE CTPATETMYECKOE TOBEACHUE B PA3IUYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS
Camoopranu3anus:

CaMOCTOSITENILHO OCYIIECTBIISATh IMO3HABATEIBHYIO JEATEIHHOCTh B 001acTH (PU3UKH H
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PEHICHUS Pacu€THBIX M KA4eCTBEHHBIX 3ajiay, IJIaH
BBIMIOJTHEHUS] TMPAKTUYeCKo paboThl C€ YYETOM HUMEIOUIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;

pacuIupsTh paMK{ y4€OHOTO MIpeAMETa Ha OCHOBE JIMYHBIX MPEIMOYTCHHI;

JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO H MPOSIBICHUIO JPYJAHIMA B oOnactu  (pu3mKwy,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIIUOHAJIbHBIH HHTE/IEKT:

JlaBaTh OLIEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLEHUBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIa/IETh HABBIKAMU MO3HABATEIHLHOW PeQIEKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIONIb30BATh IPUEMBI peIeKCHH JIJIS OLIEHKHU CUTYalllH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUSI 10 UX CHIDKCHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€ PE3YIbTATOB IEATEIbHOCTH;

MPUHUMATH ce0s1, TOHNUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YJIbTAaTOB ACSITEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPaBO JAPYTUX HA OMIUOKH.

B mporiecce mocTHKeHUS TMUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaMMBI IO (PU3UKE IS
YPOBHS CpefHero oO0Iero o0pa3oBaHus y O00y4YarOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, MPEANoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJIETH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;

caMOperyJIupoOBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHATHHBIM
W3MEHEHUSIM U TIPOSIBIISTH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMHU, BKJIIOYAIOLIEH CTPEMJIEHHE K JOCTHXKEHHMIO 1LIeId U YCIEXYy,
ONTUMHU3M, HHUIIHATHBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMMATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh AIMOIMOHAIBLHOE COCTOSIHHUE IPYTHX,
YYHUTBIBATh €T0 TIPH OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH BHICTPAaWBATh OTHOIICHHS C APYTUMHU
JIIOJTEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pazperniaTh KOHMOIUKTHL.

HPEIMETHBIE PE3YJIbTATHI




K xonmy oOydenus B 10 kJjacce nmpeIMeTHBIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MeCTO (PU3UKHU B (POPMHUPOBAHUHM COBPEMEHHOM
Hay4YHOU KAPTUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B IIPAKTUYECKOU
JEATEIIBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHUIIBI MPUMEHEHHS H3YyYCHHBIX (PHU3MUECKUX MOENeH: MarepHuaibHas
TOYKa, MHEepLHalbHas cucreMa oTcuéra, aOCOJIOTHO TBEPAOE TEO, WICaIbHBIN Ia3, MOAEIH
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBINA AIEKTPUYECKUM 3apsi]l IIPU pELICHUU
bu3nyeckux 3anay;

pacmo3HaBath (pu3uUecKue sBICHUs (TPOIECCh) M OOBSICHITh MX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIECKYJIPHO-KMHETUYECKOW TEOPHUU CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MIBIKEHHE, CBOOOJHOE NaJeHue Tel,
JBIDKEHUE 110 OKPYXKHOCTH, WHEpUus, B3auMojelcTBHe Tes, aAuddysus, OpoyHOBCKOe
JBUKEHHUE, CTPOCHHUE MXUAKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00bEMa Tell IpPU HarpeBaHUU
(oxJaKaeHNn), TEIJIOBOE paBHOBECHUE, UCIIApEHUE, KOHACHCAIMs, TUIaBJIeHNUe, KpUCTAJUIU3aLus,
KUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIIEHUE JAaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIY IapamMeTpaMu COCTOSIHMS ra3a B HM30IpoLeccax, JJIEKTpU3auus Ted,
B3aUMOJICVCTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JBMKCHHME, UCHOJb3ysd (U3UUECKUE BEIMYMHBI: KOOPAWHATA,
IIyTh, IIEPEMEILICHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CWJIAa, UMITYJbC Tela, KMHETHYeCKas
SHEprus, NOTEHIHaJbHas SHEpPrusi, MeXaHudeckas paboTa, MeXaHHYecKas MOILHOCTb; IpH
ONKCAaHUM TPABWJIBHO TPAKTOBaTh (U3MYECKUN CMBICH HCIIOJIB3YEMbIX BEJIHYWH, HX
0003HAUeHMsI U €JUHULIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JAaHHYO (PU3HUECKYIO BEITUYUHY
C IpyIrUMHU BEIMYNHAMU,

ONKCHIBATh H3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SBJICHUS, HCIOJb3Ys
¢usnueckue BEIMYMHBL: JaBJIEHUE Tas3a, TEMIlepaTypa, CpEAHssl KUHETHYeCKas DSHEprus
XaOTUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBAaIpaTHYHasi CKOPOCTb MOJEKYJ, KOJINYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprusi, padora rasza, Ko3((UIMEHT IOJIE3HOTO JIEHCTBUS TEIIOBOIO
JIBUTATENISA; IPU ONHUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIOIb3yEMbIX BEIUYHH,
uX O0O0O3HAYeHWs M EIUHMIBI, HAXOJIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTHMMH BEJITUYHHAM;

ONMCHIBATh M3yUEHHBIE AJIEKTPUUYECKHE CBOMCTBA BEILECTBA M JJEKTPUUECKHE SBICHUS
(TIporecchl), UCTONb3ysl (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, 3JIEKTpUYECKoe IOJIe,
HANpsDKEHHOCTh  TIOJIS,, MOTEHLMAal, pPAa3sHOCTh IOTEHIHUAIOB; IpPU ONUCAHUM IPABHIIBHO
TPaKTOBaTh (PU3MUECKUIM CMBICT MCIOJIB3YEMbIX BEIWYMH, UX OO0O3HAueHWs W E€AMHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIMUNHY C JPYTMMH BETUYUHAMU;

aHATM3UPOBaTh (PU3MUECKUE TMPOLECCHl M SIBICHUS, UCHOJb3Yys (pU3Mueckue 3aKOHBI U
NPUHLMIBL 3aKOH BceMupHoro TtsroreHus, |, Il u 1l 3akonsl HploToHa, 3akOH coxpaHeHus
MEXAHUYECKOM SHEPIUH, 3aKOH COXPAHEHUS MUMILYJIbCA, IPUHLUI CYNEPIO3UIIMHA CUJI, IPUHLIUIT
paBHOIIPaBUsl MHEPLUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIIOTHOM TemmepaTypoil, mepBblii 3aKOH TEPMOIAMHAMHKH, 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsia, 3akoH KylloHa, mMpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BhIPAKEHUE U YCIIOBUS (TPaHUIIbl, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIUIBI ACHCTBUS MAIllUH, IPUOOPOB M TEXHUUECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MacCHOr0 MCIIOIb30BaHUS B TIOBCEAHEBHON KU3HU;

BBIMOJIHATh 3KCIIEPUMEHTHI 10 MCCIEOBaHUI0 (U3NYECKUX SIBICHHH W TPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpEHUH, TMpu 3TOM  (POpMyIHpOBaTh
npobnemy/3agayy M TUNOTE3y Y4eOHOro OSKCIHEpUMEHTa, COOMpaTh YCTaHOBKY U3
MPeJI0KEHHOTO 000PYI0BAHUS, TPOBOAUTDH OMBIT U (OPMYIUPOBATH BHIBOIBI;




OCYUIECTBIISITh NpPSIMbIE M KOCBEHHbIE M3MEPEHUs (U3MUECKUX BEJIUYUH, IMPH 3TOM
BbIOMpaTh ONTUMAIbHBII CIOCOO M3MEPEHUS M MCIIOJIb30BAaTh H3BECTHBIE METOABl OLEHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3UUECKUMHU BETUYMHAMHE C UCIIOJIb30BAaHUEM MPSIMbIX
U3MEpPEHH, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh PE3yJbTaThl IMOTYYEHHOMN
3aBUCUMOCTH (PU3MYECKMX BEMUYMH B BUAE TaONMMIl W TpauKOB, JeNaTh BBIBOJABI IO
pe3yJibTaTaM HCCIle0BaHNUS;

coOmoaTh mpaBwiia OE30MacHOTO TpyJda NPH TNPOBEICHHHM HCCIEAOBAaHUN B paMKax
y4eOHOr0 SKCIIEpUMEHTa, Yy4eOHO-UCCIENOBATENIbCKOM M TMPOEKTHOW JESATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOPaTOPHOTO 000PYIOBAHUS;

pemiate pacuéTHhIE 3a7aud C SIBHO 33JaHHON (U3MUECKON MOJAEIbI0, HUCHOIB3YS
¢du3nveckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 337ayll BHIOUPATh (PU3HUECKYIO
MOJieJIb, BBIACNATH (U3WYECKUE BEIMYMHBI U (QOPMYJIbI, HEOOXOIWMble IJs e€ peleHus,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEAIbHOCTH MOyYE€HHOTO 3HAaUeHUS (PU3HUUECKON BEITMYHHEI;

peliaTh KauyeCTBEHHBbIC 3a/layd: BhICTpaMBaTh JIOTHUECKU HEMPOTUBOPEUUBYIO IEMOUYKY
paccy>XJI€HHI ¢ OMOpO Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

UCIONB30BAaTh TMpPHU pEIIeHWH YYeOHBIX 3aJa4 COBpPEMEHHble HMH(OpMAalUOHHBIC
TEXHOJOTMH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAUU U IpPEACTaBICHUs] y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(POpPMAIMK, MOJYYEHHON W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
AHAJTM3UPOBATh MOJTy4aeMyI0 HHPOPMALIHUIO;

MPUBOJIUTH MPUMEPHl BKIIAJa POCCUMCKHX U 3apyOekKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOpPETHYECKHE 3HaHUS 10 (U3MKe B TOBCEAHEBHOW JKU3HU IS
oOecrnieueHns 6€30IacCHOCTH MpU 00pallleHUuH ¢ IPUOOpPaMU U TEXHUUYECKUMHU yCTPOUCTBAMH, AJIs
COXPaHEHHUS 3I0POBbS U COOIIOICHUS HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKPY KaloIel cpefie;

paboTaTh B rpyIIE C BHIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, IIIAaHUPOBATh padoTy
IpYNIbl, palMOHAIBHO paclpelneNniaTh O00f3aHHOCTH W  IUIAHUPOBATh JIEATENIIBHOCTH B
HECTaHJApPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHWBATh BKJIAJ Ka)/JOrO M3 yYaCTHUKOB TPYMIbI B
peleHne paccMaTpruBaeMoil MpooIIeMBl.

K konny oOyuenus B 11 kjacce npeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAOLINXCS YMEHUH:

JEMOHCTPUPOBATh HA MpHUMEpPax pojb U MecTOo (PU3MKU B (OPMUPOBAHUU COBPEMEHHOMU
HAYyYHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJOTHH, B MPAKTHUECKOMN
JEeSTEIbHOCTH JIFOJIeH, IEI0CTHOCTh U €IMHCTBO (PU3UUYECKON KapTUHBI MUPA;

VUUTHIBATh TPAHUIIBI TMPUMEHEHHUS W3YUYEHHBIX (U3UYECKHX MOJee: TOYeYHBIN
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOUYEUYHBIH HCTOUYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIeJTb aTOMHOTO s1/ipa MIPU pelIeHUH GU3NUECKUX 3a/1a4;

pacro3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECCHI) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKa, B3aHUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHAYKIMS, JAEUCTBUE MAarHUTHOIO IIOJII Ha IPOBOAHMK C TOKOM M JBIXKYIIMICS 3apaf,
AIIEKTPOMarHuTHBIE KOJIeOaHUs U BOJIHBI, IPSMOJIMHENHOE pacCIPOCTpaHEHUE CBETA, OTPAKEHUE,
npejgomieHue, uHTepdepeHuus, Iudpakuus W TOJSIpU3alUs CBeTa, JAUCHEPCUS CBeTa,
dotoanexkrpuueckuii 3¢pdexT (PpororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJ0pO/1a, ECTECTBEHHAsl U UICKYCCTBEHHAsI palMOAKTHBHOCTb;

ONKCHIBaTh M3yUEHHBIE CBOICTBa BellECTBA (DJIEKTPUUECKHE, MArHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJICHUS (IIPOIECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsija, Cuila TOKa, DJIEKTPHUUECKOoe
HaNpPsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, dJIEKTPOABMKYLIAs CUIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIKW, SHEPrHs SJIEKTPUYECKOr0 M MAarHUTHOrO TOJEW, MepHoA W yYacToTa KosieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX




KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHYECKas CuUjla JIMH3bI, NP ONUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOIB3YEMbIX BEIWYMH, WX O0003HAueHWS W EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BETMYMHAMU;

ONKCBHIBATh M3YYCHHbIC KBAHTOBHIC SIBIICHMS U TMPOLECCHI, HCHOJIB3Yd (U3NYECKHE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyJibCc (OTOHA, TEPHOJ TMOJIypacmlaga, SHEPrus CBSA3M AaTOMHBIX Sep, IMPH OMHUCAHUH
MPaBWJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOJIb3yeMbIX BEIMYMH, UX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PU3MUYECKYIO BEIMYMHY C OPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAUY€HUE (PU3NYECKON BEJTMUHHBI;

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl U SIBJICHUS, HMCIONB3YS (PU3UUECKUE 3aKOHBI H
OpUHUMIBL: 3aKk0OH OMa, 3aKOHBI IIOCJIENOBATEIBHOIO M NApaJJICIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTPaHEHUs] CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, YypaBHeHHEe OWHITEWHAa I (GoTodd(deKTa, 3aKOH COXpPAaHEHUS JSHEPruM, 3aKOH
COXpaHEHHUs WMIIYJIbCa, 3aKOH COXPAaHEHHUs DSIEKTPUUYECKOro 3apsia, 3aKOH COXpaHEHUS
MacCOBOI'O 4YMCJIA, IMOCTYyJIaThl bopa, 3aKOH PajgMOaKTHMBHOIO pacmnajna, MpU HTOM pas3iInyaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA, €r0 MAaTeMaTU4YECKOE BBIPAKEHHE W YCJIOBUS (TPaHHIIb,
00jacTu) IPUMEHUMOCTH;

ONpeNeNsATh HANpPaBICHUE BEKTOpPAa MHAYKIHMM MAarHUTHOTO MOJS MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OIUCHIBATh N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3epKajioM, TOHKOU JIMH301;

BBINOJIHATH JKCIIEPUMEHTHI 10 HCCIECIOBAHUI0 (U3NYECKUX SIBICHHH W TIPOILECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (POpMyIHpOBaTh
npobnemy/3agady M TUNOTE3y Y4YeOHOrO OKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
MPEJIOKEHHOTO 000PYI0BaHUS, TPOBOAUTH OMBIT M (JOPMYIUPOBATH BHIBO/IBI,

OCYILECTBIISITh TPSIMbIE M KOCBEHHBIC HW3MEPEHUs (HU3MUECKUX BEIMYHH, TPU STOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO H3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKHU
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEITMUUH C UCIIOIb30BAaHUEM MPSAMBIX U3MEPEHHIH:
IpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYYEHHOH 3aBUCHUMOCTHU
buznyecKuXx BENWYMH B BHAE TaOMUIl M TpauKOB, JeiaTh BBIBOABI IO pe3ylbTaTam
WCCIIEIOBAHMS;

coOuofiaTh MpaBwiia 0€30HmacHOTO TpyJa MNpH IMPOBEIEHHM HCCIEAOBAaHUI B pamKax
y4eOHOr0 JKCIIEpUMEHTA, Y4E€OHO-UCCIENOBATENIbCKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1ab0OpaTOpHOro 000pYyI0BAHNUS;

pemiath pacy€THble 3aJauyd C SIBHO 33JaHHOM (U3MYECKOH MOJEIbI0, HUCIOJIb3YS
¢du3nueckre 3aKOHbI M MPUHIMUIIBI, HA OCHOBE aHaJN3a yCJIOBHS 3a7ayll BHIOUPATh (PU3HUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIMMBbIE s €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOT0 3HaUeHHs (pU3nUecKoi BEIMUHHBI,

pelaTh KauyecTBEHHBIE 3a/ayi: BbICTpauBaTh JIOTMUECKU HENPOTHBOPEUUBYIO LEMOUYKY
paccy’kIeHHUI ¢ ONOPOi Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHUS;

UCIIONIb30BAaTh MpPHU pEIIeHWH Yy4eOHBIX 3aJad COBPEMEHHble HH(POpPMAIMOHHBIE
TEXHOJIOTUH Ul TIOUCKA, CTPYKTYPHUPOBAHHUS, MHTEPIPETALMU U TPEACTaBICHUS Y4eOHOH H
HAyYHO-TIOMYJISIPHOM HH(QOpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

OOBSACHATH MPUHIIMIIBI AEUCTBUS MAlllMH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS WX 0€30MacHOT0 MCIIOJIb30BAaHUS B TIOBCETHEBHOMN YKHU3HU;

MPUBOJIUTH MPUMEpPHI BKJIaZa POCCUMCKUX U 3apyOekHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HaYKH, B 00bSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOpPETHYECKHE 3HaHUS 10 (U3MKEe B TOBCEIHEBHOW JKU3HU JUIS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpaIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXPaHEHHUS 3/10pPOBbS U COOIIIOIEHUS HOPM HKOJIOTUYECKOTO TOBEJCHUS B OKpY Kalollel cpefie;




paboTaTh B rpyMIe ¢ BHIMOIHEHUEM PAa3IMYHBIX COLUANBHBIX pOJIed, MIIaHUPOBATh PaboTy
TPYNIIbI, pAlMOHAIBFHO paclpeneiiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTAaHJAPTHBIX CUTYAlMAX, aJ€KBaTHO OLIEHMUBATh BKJIAJ KaKJOTO U3 YYaCTHUKOB I'PYIIIbI B
pelIeHHe paccMaTpUBaeMOi IPOOIIEMBI.




TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumenoBanue pa3zienoB U TeM nporpaMmbl KosmmuectBo wacos DnekTpoHHbIe (IUpPOBBIE) 00pa30BaTEIbHBIE
n/m Bcero| KonrtposbHble [IpakTHyecKue peCypepl
paboThI paboThI
Paznen 1. DU3MKA U METOIbl HAYYHOI'O IIO3HAHHUS |
‘1.1 Hd)mmca Y METOJIbl HAYYHOT'O MTO3HAHUSI H 2 H H HBI/I6HI/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO 10 pa3jeny H 2 H ‘
IPazzen 2. MEXAHMKA |
‘2.1 HKI/IHeMaTI/IKa H 5 H H HBI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41bf72 ‘
‘2.2 HZ[I/IHaMI/IKa H 7 H H HBI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/7f41bf72 ‘
‘2.3 H3aKOHI>I COXpaHEHHS B MEXaHHUKE H 6 H 1 H 1 HBI/IGJH/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO 10 pa3ely H 18 H ‘
‘Pa321e.11 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA ‘
‘3.1 HOCHOBBI MOJIEKYISIPHO-KHHETUUECKON TeOpHU H 9 H H 1 HBHGJH/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘3.2 HOCHOBBI TEPMOIUHAMUKHU H 11 H 1 H HBHGJH/IOTeKa OK https://m.edsoo.ru/7f41bf72 ‘
3.3 ||ArperaTHbie cocTosiHUS BerecTBa. Da3oBbie 5 bu6mmoreka ITOK https://m.edsoo.ru/7f41bf72
IePEXO0/IbI
‘I/IToro 110 pasfeny H 25 H ‘
Pasnien 4. DJEKTPOJJMHAMMKA |
‘4.1 HQJIGKTpOCTaTI/IKa H 10 H H 1 HBHGJH/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
4.2 |TTocTosIHHBIN 37eKTpUUYeCKUil TOK. TOKH B 13 1 bubaunoteka LIOK https://m.edsoo.ru/7f41bf72
Pa3IMYHBIX Cpeiax

‘I/IToro 10 pazzeny H 23 H ‘
(OBILEEE KOJJMYECTBO YACOB I10 ITPOTPAMME || 68 | 3 [ 3 I |




11 KJIACC

Ne || HammeHoBaHue pa3/ieiioB U TEM IPOrPAMMBI KonnuecTBo 4acoB DnexTpoHHbIC (1H(POBBIC) 00pa30BaTEIbHBIC
n/m Bcero|  KonTponbHbie [IpakTHyeckue peCypeel
paboThI paboThI
Paznen 1. 2JIEKTPOJIMHAMMKA |
1.1 |[MarHuTHOE 1oJje. DIeKTPOMarHuTHas 12 1 3 bubnmoreka LIOK https://m.edsoo.ru/7f41c97c
WHTYKIHST
‘I/ITOFO 110 pasfeiy “ 12 “ ‘
[Paznen 2. KOJIEBAHUSI M BOJIHBI |
2.1 |MexaHu4ecKue U 3JICKTPOMAarHUTHBIC 10 1 bubnmnorexa LIOK https://m.edsoo.ru/7f41c97c
KoseOaHus
‘2.2 HMexaHI/IquKI/Ie Y 3JICKTPOMAarHUTHBIC BOJ'IHBI” 5 H 1 H HBI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41c97c ‘
2.3 |Onruxa | 11 | | 3 |Bu6miorexa LIOK https:/m.edsoo.ru/7f41c97¢c |
‘I/ITOFO 10 pa3jeny H 27 H ‘
|

‘Pa321e.11 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 ||OcHOBBI CrIEIUABHOMN TEOPHH 4 1 bubnuoreka LIOK https://m.edsoo.ru/7f41c97c
OTHOCHTEIIbHOCTH

‘I/ITOFO 110 pasjeny H 4 H ‘
[Paznen 4. KBAHTOBASI ®M3HKA |
‘4.1 HQJIeMeHTLI KBAHTOBOH ONTHKH H 6 H H HBHGJH/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
‘4.2 HCTpOGHI/Ie aTroma H 4 H H HBHGJH/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
‘4.3 HATOMHOG SIIPO H 5 H H HBHGJH/IOTeKa IHOK https://m.edsoo.ru/7f41c97c ‘
‘I/ITOFO 10 pasjeny H 15 H ‘
‘Pasne.ﬂ 5. 9JIEMEHTBI ACTPOHOMHUHU N ACTPODPU3UKU ‘
‘5.1 HBneMeHTLI ACTPOHOMHH U aCTPODU3UKH H 7 H 1 H HBI/I6J'II/IOTGK3 LIOK https://m.edsoo.ru/7f41c97c ‘
‘I/IToro 10 pas3eiy H 7 H ‘
[Paszen 6. OBOBLIAIOIIEE MOBTOPEHUE |
‘6.1 HO606maromee TIOBTOPEHHE H 4 H H HEI/I6JII/IOTCK8. ITOK https://m.edsoo.ru/7f41c97c ‘




Ne ||HammeHoBaHUE pa3fesioB U TEM IPOrPaMMBI

KommyectBo gyacos

DOnektpoHHbIe (IU(PPOBHIE) 00pa3zoBaTEIbHBIC

I[TPOTPAMME

m/n Bceero|  KonTposnbHbie [pakTHyecKure peCypCRI
paboThl paboThI
‘I/ITOFO 0 paszeny | 4 |
OBLIEE KOJIMYECTBO YACOB I10 68 4 7

[ToypouHnoe mianupoBanue npuiiaraercs; 3arpyxeHo B AUC «CereBoii ropoa. O6pazoBanuey.




MPOBEPSEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kopn
NPOBEPSIEMOT0
pe3yabTaTa

10.1

IIpoBepsiemble npeIMeTHBIE pe3yJIbTaThl 0CBOEHHSI OCHOBHOMH 00pa3oBaTeIbHO
NMPOTrPaMMBbI CPETHEro o0Iero 0opa3oBaHusi

JleMoHCTpHpPOBATh HAa TIPIMEPAX POJb M MECTO (PM3UKHU B (POPMUPOBAHHUN COBPEMEHHOH Hayd-
HOW KapTHUHBI MUpA, B Pa3BUTHU COBPEMEHHON TEXHUKU M TEXHOJOTHH, B MPAKTHUUECKOU nesi-
TEJIBHOCTH JIOACH

10.2

Y4uTHIBaTh TPaHUIBI MPUMEHEHUS W3YYCHHBIX (PU3MYECKUX MOJEINCi: MaTephalbHas TOYKa,
UHEPIMATbHAs CHCTEeMa 0TCUYéTa, aOCONMIOTHO TBEPIOE TENO, UACANBHBIN T'a3; MOJCTH CTPOCHUS
ra3oB, JKUAKOCTeH W TBEPIABIX TeJ, TOYCYHBIA DIICKTPUUCCKUIA 3apsil — MpH PEUICHUH
(hr3HYeCKUX 3a1a4

10.3

Pacno3naBath usuueckue sBieHUs (MPOIECCH) U OOBICHATH UX HA OCHOBE 3aKOHOB MeXa-
HUKH, MOJICKYJSIPHO-KUHETHYECKOH TEOPHH CTPOCHHUSI BEIIECTBA M DIICKTPOJHMHAMUKH:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BIKEHHE, CBOOOAHOE MajJeHHEe Tell,
JIBIDKEHUE TI0 OKPYXXHOCTH, HHEpIUs, B3auMmojuehcTue Tten; nuddysus, OpoyHOBCKOE
JBIDKCHUE, CTPOCHHE JKUIKOCTeH M TBEPABIX Tel, H3MEHEHHe 00bEMa Tell MpHU HArPeBaHUH
(oxnaXkieHNH), TeIUIOBOE paBHOBECHE, MCIAPEHHE, KOHJCHCANNS, IUIaBJIeHHEe, KPUCTaUIN3a-
1Usi, KATICHHUE, BIAYKHOCTh BO3JyXa, MOBHIIICHUE MABJICHUS ra3a MpH €ro HarpeBaHUU B 3a-
KPBITOM COCYJIE, CBS3b MEXy IapaMeTpaMH COCTOSIHHUS T'a3a B W30IPOIIEeccax; MIEeKTPU3aIHs
TeJl, B3aMO/JIHCTBUE 3apSI0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBHKECHUE, UCTIONB3Ys (DU3MUYecKre BEMYMHBL: KOOPJIUHATA, MYTh,
NepeMelleHne, CKOpOCTh, YCKOpEHHe, Macca Tejla, CUIla, UMITYJIbC Tejla, KHHETUYecKasi SJHeprus,
MOTCHINABHAS JHEPTHsl, MeXaHW4eckas paboTa, MEeXaHWUeCKas MOIIHOCTB; IPH OIHCAHHUU
MPaBUIFHO TPAKTOBATh (DU3MYECKUI CMBICI WCIIOJB3YEMBIX BEIHUYHMH, MX 0003HAUCHUS U CIIH-
HUIBI, HAXOAWTh (DOPMYIBI, CBS3BIBAIOIINE MAHHYIO (QH3HYECKYIO0 BEIHUYHHY C JIPYTUMHA
BEITMYMHAMHU

10.5

OnuceBaTh H3yYEHHBIE TEIUIOBBIE CBOWCTBA TEN U TEIUIOBBIE SIBICHUS, MHCIOJIB3Ys
(u3nyeckue BENWYMHBL: JAABICHME Trasa, TEMIIEpaTypa, CpPEeAHSAs KHHETHYEeCKas DSHEprus
XA0THUECKOTO JIBIDKEHHUS! MOJIEKYN, CPEIHEKBaApaTUIHAS CKOPOCTh MOJEKYJ, KOIMYECTBO
TEIUIOTHI, BHYTPEHHSISI SHEPrusi, paboTa rasza, Ko3(pQUIUEHT MOJe3HOro NeHCTBUS TEIIOBOTO
IBUTATeNd; TPH ONHCAHWH MPABUIBHO TPAaKTOBATh (DU3WYECKUH CMBICT HCIIOIB3yEeMBIX
BEJIMYMH, WX OO0O3HAUCHHMS W EIWHMIBI, HAXOAWTh (OPMYIBI, CBS3BIBAIONINE TaHHYIO
(PM3MUECKYIO BEIMUUHY C APYTHMH BEITHIHHAM

10.6

OnucblBaTh H3YYEHHBIE D3JEKTPUYECKHE CBOWCTBA BELIECTBA M AJEKTPUUECKUE SBIICHUS
(mporiecchr), UCTIONB3ysl (pU3NUYEeCKUe BEIUYMHBL: DIIEKTPHUCCKIHA 3apsi, EKTPUIECKOE MOJIe,
HaIpsLKEHHOCTh TOJIA, TMOTEHLMAN, Pa3HOCTh MOTEHIUAIOB; MPU ONKMCAHWH IMPaBWIBHO TpPAK-
TOBaTh (DU3MUYECKUI CMBICT UCIIONB3yEMbIX BEIMYUH, UX 0003HAUCHUS U €IUHUIIBI; YKa3bIBaTh
(hopMyITbl, CBSI3BIBAIOIINE TAHHYIO (DU3HUYECKYIO BEJIMUNHY C IPYTHMHU BETMUYHHAMU

10.7

AaHAJM3UPOBATh (DM3MYECKHE IPOLECCHl W SIBICHWSA, HCHONB3YS (U3MYecKue 3aKOHBI H
NPUHIMIBEL 3aKoH BcemupHOro Tsrorenus, I, II u Il 3akonsr HeloToHa, 3aKkoH coxpaHeHHS
MEXaHWYECKOM 3HEPrHuH, 3aKOH COXPAaHEHUS UMITYJIbCA, IPUHIIHIT CYTIEPIIO3UIIAH CHJI, TPUHIIHII
PaBHOINpPABUs UHEPLHUATIBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, I'a30BbIC 3aKOHBI, CBSI3b CPENHEH KMHETHMYECKOH SHEpruu TEIIOBOrO JABMXEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoil, TIepBbI 3aKOH TEPMOJMHAMHKH; 3aKOH COXPAaHEHUS
UIEKTPHUIECKOTO 3aps/a, 3aKoH KylloHa; Impu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHPOBKY 3a-
KOHA, €r0 MaTeMaTHYeCKOe BBIPAXKEHHE U YCIIOBUS (TPaHMIIBI, 00JIACTH) IIPUMEHUMOCTH




Kogx
NpoBePAEMOro
pe3yJjabTaTa

10.8

IIpoBepsieMble MpeIMeTHbIE Pe3yJbTAThl 0CBOCHHS OCHOBHOI 00pa3oBaTebHOM
NMPOrPaMMBbI CPETHEro 00IIero 0opa3oBaHusi

OOBACHITHL OCHOBHEIC MPUHIUIIBI JIeUCTBUS MaliuH, l'IpI/I60pOB U TEXHUYCCKUX yCTpOfICTB; pas-
JINYaThb YCJIOBUA UX 0€30IaCHOT0 HCIOJIb30BaHUs B MMOBCEHEBHOM KU3HU

10.9

BBINONHATE 3KCIEPUMEHTHI [0 MCCIIEAOBAaHUIO (PU3NUECKUX ABIECHUI U MPOLECCOB C UCHOIb-
30BaHHEM HPSAMBIX U KOCBEHHBIX M3MEPEHHI; NMpHU 3TOM (GOpMyIHpoBaTh mpoliemy (3a1ady)
U THIIOTE3y y4eOHOro SKCIEePUMEHTa, COOMPATh YCTAaHOBKY M3 NPEIIOKEHHOIO 000pyIOBaHHM,
IPOBOJHTH OBIT M (POPMYJINPOBATH BHIBOIBI

10.10

OCyIIeCTBIATh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (M3MUYECKUX BEIUYMH; IIPH 3TOM BBIOHPATh
ONITUMAJIBHBIA CTIOCO0 M3MEPEHUS W HCIONb30BaTh U3BECTHBHIC METOABI OLIEHKH MOTPEITHOCTEN
M3MepEeHUN

10.11

HccnenoBaTs 3aBUCHMOCTH MEXIY (PH3MYECKHMMHU BETMYMHAMHU C HCHONB30BAaHHEM IIPSIMBIX
U3MEpPEHHI; TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PHKCHPOBATH DPE3yJIbTATHl IIONyYCHHOM
3aBHCUMOCTH (DU3MYECKMX BEIMYMH B BHAE Tabauim W TpaduKoOB, NeNaTh BBIBOABI 10
pe3yabTaTaM HCCIeI0BaHUs

10.12

CobioiaTh TpaBmiia 0E30IIaCHOTO TPYAa MPH MPOBEJICHUH HCCIEOBAaHUI B paMKaxX y4eOHOro
9KCIIEPUMEHTa, Y4eOHO-HCCIIeIOBATENBECKON M IPOSKTHON JEATENFHOCTH C HCIIOIb30BaHUEM
WU3MEPHUTEIIBHBIX YCTPOHCTB U JJA00PATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHble 3a7a4M ¢ SIBHO 3aJaHHON (PU3NYECKONM MOJENbIO, UCTIONB3Ys (H3UYECKUe
3aKOHBI M IPUHIMIIBL;, HAa OCHOBE aHAJIM3a YCJIOBUS 3a/Jaud BBIOMPATh (DU3UUCCKYIO MOJCIb,
BBIIIETIATh (PU3NYECKHE BEMMYMHBI M (POPMYIIBI, HEOOXOAMMBIE [UI €€ pEelIeHHs, MPOBOIANUTH
pacy€Thl U OIICHUBATH PEabHOCTH OJYYEHHOTO 3HaYCHHS (QH3UIECKON BETNIHHEI

10.14

Pematp kauecTBeHHBIE 3afjaud: BBICTPAUBATh JIOTUUECKH HENPOTUBOPEUMUBYIO IIETIOUKY
paccy>XIeHHH C OTIOPOi Ha W3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pr3HIecKue SBICHUS

10.15

Hcnonb30BaTh NpH pelICHUN YIeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMAIMOHHBIC TEXHOIOTHH IS
MOUCKA, CTPYKTYPUPOBAHHSI, HHTEPIPETALIMU U TIPESCTABICHUSI yUeOHOM M HAYYHO-IIOMYJISIPHON
UHQOpPMAINK, TIONyYCHHOM U3 PAa3IHYHBIX HCTOYHHKOB; KPUTHYECKH AaHAIU3UPOBATh
MOJTy4aeMyto HHGOPMAIIHIO

10.16

[IpuBOIUTH MPHMEPHI BKJIAZa POCCHMCKUX U 3apyOCKHBIX yUEHBIX-(DH3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHE NPOIIECCOB OKPYXKAIONIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOT Uil

10.17

Hcnone3oBaTh TeOpeTUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW JKM3HU JAJISl 0OecredeHus
0e30macHOCTH TIpH OOPAIEHUU C TPUOOPAMH U TEXHUYECKUMHU YCTPOHUCTBAMH, JJISi COXPaHEHUS
3/I0pOBbS M COOJIIOZICHHUS] HOPM 9KOJIOTHYECKOT0 MOBEACHUS B OKPY KaloLIeH cpesie

10.18

PaGoTaTh B rpyImme C BBIIOJHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJICH, TIIAHUPOBAaTh PaboTy
TPYIIIbl, PAMOHAIBHO pacupelesTh 00S3aHHOCTH U IUIAHUPOBATh IEATEIbHOCTh B HECTAH-
JapTHBIX CHUTYalMsIX, aJCcKBATHO OLCHUBATH BKJAJL KaXJOT0 W3 YYAaCTHHKOB TPYIIHBI B
peleHne paccMaTpuBaeMon IPoOIeMbI




11 KJIACC

Kog
MPOBEPSIEMOTO
pe3yJbTara

11.1

IIpoBepsieMble IpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOH 00pa30BaTeIbHOI
NMPOrpaMMbl CpeHero oo1ero 00pa3oBaHusi

JeMoHCTpUpOBaTE HA TIPUMEPAaX pOIb W MeCTO (GIM3HKH B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTUIECKOU
JeSITeIEHOCTH JIFOJICH, IIETTOCTHOCTh M €IMHCTBO (DM3HUECKON KapTHHBI MHPa

11.2

VYauTHEIBaTh TPAHUIBI NPUMEHEHUS W3YYCHHBIX  (DU3WYECKUX  MOAENEH:  TOYCUHBIH
JNEKTPUUECKUN 3apsin, sfAepHas MOZENb aToMa, HYKJIOHHas MOZENIb aTOMHOIO sJpa IpH
penieHrd GU3NISCKUX 33134

11.3

Pacno3naBate (Qusmueckue sBieHUS (MPOLECCH) W OOBSACHATHP HMX HA OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKU M KBAaHTOBOW (PM3HMKH: DIICKTPUYECKAs MPOBOAMMOCTH, TEIIOBOE, CBETOBOE,
XMMUYECKOe, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJCHCTBHE MArHUTOB, DIIEKTPOMArHUTHAS
WHAYKIMS, JCHCTBAE MAarHATHOTO IOJI Ha MPOBOJHUK C TOKOM W JIBHXKYIIUHCS 3apsil,
JJICKTPOMATHUTHBIC  KOJCOAHUSA W BOJHBI, MPSIMOJIMHEHHOE pacIpOCTPaHCHHE CBETa,
OTpakeHHe, npelomiieHne, uHTepdepeHuus, AubpaKius U TOJIAPU3ALUS CBETa, IUCIEPCHUs
cBeta, (oTtoanmexTpuueckuii dpdekt (Pporodaddekr), cBeToBoe AaBicHHE, BOSHUKHOBEHUE JIU-
HEWYaTOro CIEeKTpa aTOMa BOJIOPO/Ia, ECTECTBEHHAs U MCKYCCTBEHHAS PAJIMOAKTUBHOCTh

11.4

OmnwuceiBaTh N3yYCHHBIC CBOMCTBA BEIIECTBA (IIEKTPHUCCKUE, MATHUTHBIC, ONITHUECKHE, DIEKT-
PHUECKYIO MPOBOAMMOCTh PA3NUYHBIX CpEN) W AIIEKTPOMATHUTHBIC SBJICHUS (IIPOIECCHI), WC-
MONIb3ysl  (PU3UYECKHUE BEIMYMHBI: JJICKTPUYECKUH 3apall, cujla TOKa, OJJIEKTPHYECKOe
HampsDKEHHEe, AJIEKTPUYECKOe COMPOTHBIEHUE, pa3HOCTh moreHimanoB, JJC, paborta Toka,
WHAYKIKS MAarHUTHOTO T0JIsA, cCWila Amniepa, cuia JIopeHa, HHIAYKTUBHOCTh KaTYIIKH, SHEPTHs
JJIEKTPUYECKOTO W MArHUTHOTO TIOJIeH, TepHoJ M YacToTa KoseOaHWil B KOJIeOaTelIbHOM
KOHTYpe, 3apsi W CWiIa TOKa B IPOIECCe TapMOHWYECKUX DJIEKTPOMATHUTHBIX KOIECOaHWH,
(OKyCHOE pacCTOSHHE W ONTHYECKas CHJIA JIMH3BL, TPU OMUCAHUH IPAaBUILHO TPAaKTOBATH
(U3UYECKUIA CMBICT HCIOJIB3YEMBIX BEIMYMH, WX OOO3HAYEHHS W COUHUIBI; YKa3bIBaTh
(OPMYIIBL, CBSI3BIBAIOIINE TAHHYIO (DH3MUESCKYIO BEIMUUHY C APYTHMH BETHIHMHAMHI

11.5

OmnnceIBaTh N3yYeHHBIE KBAHTOBBIC SBICHHS U IPOLECCHI, UCTIONB3Ys (PU3NUECKHE BETHIHHBI:
CKOPOCTb 3JI€KTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI U 4YacTOTAa CBETA, DHEPIUS U HMIIYJIbC
¢oToHa, MepHOA NOTypaclana, SHEPrHsl CBSA3M ATOMHBIX fA1ep; NMPH ONUCAHUM TNPABHIBHO
TPaKTOBaTh (DU3MUYCCKUH CMBICH HCIOJB3YEMBIX BEIWYMH, MX OOO3HAUEHUS W EIUHMIIBI;
YKa3bIBaTh  (OPMYJIbI, CBSI3BIBAIONINE JAHHYI0O (HU3HUECKYI0 BEIMYHHY C JPYTUMHU
BEIMYMHAMH, BEIUMCIISATH 3HaUeHHE (HH3MUECKOI BETHIHHBI

11.6

AHanmM3upoBaTh (PU3UYECKUE MPOILECCHl W SABICHUS, HCIONB3YS (QHU3MUECKUE 3aKOHBI H
MPUHIMIEL: 3ak0oH OMa, 3aKOHBI IIOCJEIOBATEIBHOTO U IMApPa/UIETFHOTO COEAMHEHHS
MPOBOAHUKOB, 3akoH JDkoyns — JleHna, 3akOoH SJIEKTPOMAarHWTHOM WHAYKLIWH, 3aKOH
MPAMOJIMHEMHOTO PACIPOCTPAHEHHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHE OWHITEeWHA JIa ¢Gorodddekra, 3aKOH COXpPAaHEHHsS DSHEPTHUH, 3aKOH
COXpaHEHMsI HMITYJIbCa, 3aKOH COXPAHEHMs JJIEKTPUUECKOrO 3apsifa, 3aKOH COXpaHEHUs
MAaccoBOT0 4HWcla, MocTynaTsl bopa, 3aKOH paJMOaKTUBHOTO paclaja; MpH 3TOM pas3inyvaTh
CJIOBECHYIO (DOPMYJTMPOBKY 3aKOHA, €T0 MATEeMATHYECKOE BHIPAKCHHE W YCIOBUS (TpaHUIIBI,
00JaCTH) MPUMEHUMOCTH

11.7

OmnpenensaTh HaNpaBJICHUE BEKTOpa MHIAYKIIMA MarHUTHOTO TIOJS MPOBOJHHKA C TOKOM, CHIIBI
Awmriepa u cuiisl JlopeHua

11.8

CTpOI/ITI) 1 OIMMCBhIBATb I/I306pa)i(eHI/Ie, CO3aBacMO€ IIJIOCKUM 3CPKAJIOM, TOHKOM JIMH30M

11.9

BEIOMHATE SKCHIEPHUMEHTHI TI0 UCCICIOBAHHIIO (PU3UICCKUX SIBICHUI U MPOLIECCOB C HCIIOIB30-
BaHUEM IPSIMBIX U KOCBCHHBIX H3MEPEHUI; pU A3TOM (OpPMYyIUpOBaThH mpobieMy (3amady) u
THINOTE3y y4eOHOro 3KCIEepHMeHTa, cOOMpaTh YCTAHOBKY W3 NPEAJIOKEHHOIO 00OpYyHIOBaHMS,
MPOBOJMTH OIBIT U ()OPMYITHUPOBATH BEIBOIBI




Kox
NpoBePAEMOro
pe3yJbTaTa

11.10

IIpoBepsieMble MpeIMeTHbIE Pe3yJbTAThl 0CBOCHHS OCHOBHOI 00pa3oBaTebHOM
NMPOrPaMMBbI CPETHEro o0IIero 0opa3oBaHusi

OcyuiecTBIATh NpsAMbIe U KOCBEHHBIE M3MEPEeHUsl (PU3NYECKUX BEJMYWH; IIPU STOM BHIOMpAThH
ONTUMAJIbHBINA CIIOCO0 M3MEPEHHs U HCIIOJIb30BaTh MU3BECTHBIE METOABI OLIEHKH MOTPEUIHOCTEH
HW3MEPEHNUN

11.11

HccnenoBats 3aBUCHMOCTH (PU3MYECKUAX BETHMYHH C UCTIOJIE30BAHUEM MPSIMBIX U3MEPCHUMN; TIPU
9TOM KOHCTPYHPOBaTh YCTaHOBKY, (MKCHPOBAaTh pE3yJIbTATHI IONYyYCHHOW 3aBHCUMOCTHU
(U3NUECKNX BENWYWH B BHAC TabNMI X TpaduKOB, AETaTh BHIBOABI IO pPE3yJIbTaTaM
HCCIIEIOBAHUS

11.12

Cobmogary mpaBmiia 0€30MacHOTO Tpyda IpH IPOBEACHHHM HCCICIOBAaHHM B paMKax
y4e0HOT0 OJKCIEpUMEHTa, Y4eOHO-HCCIENOBATEIBCKON U MPOSKTHOW JAEATENBHOCTH C
HCHOJB30BAaHIEM H3MEPHUTEIBHBIX YCTPOHUCTB U JIAOOPATOPHOTO 000PYAOBAHUS

11.13

Pemarp pacuérHblie 3a1aunl ¢ SBHO 3aJlaHHON (DPH3MUYECKOW MOJEINBIO, UCIONb3Ys (hU3MIESCKHE
3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHANM3a YCIIOBHS 3a/lad BHIOMpaTh (PU3HUECKYH) MOJETb,
BBIICTIITh (PU3WYECKHE BEIMUYMHBI U (POPMYJBI, HEOOXOIUMBIC IS €€ pelIeHus, IPOBOIUTh
pacuéThl U OLEHUBATH PEATHLHOCTH MMOJYUYEHHOTO 3HAYCHUS (PHM3UUECKOI BETHUHHBI

11.14

Pemath kauecTBEHHBIC 3aJa4u: BbICTPAUBATDL JIOTUYECKU HCIIPOTUBOPECUUBYIO LECIIOUKY PACCYXK-
JICHUH ¢ OHOpOﬁ Ha N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH 1 (bI/ISI/I‘{GCKI/Ie SIBJICHUA

11.15

Vcrnionb30Bath IpH pelieHnH yueOHBIX 3a7a4 COBPEMEHHbIC HH(OPMAIIIOHHbIE TEXHOJIOTHH IS
MIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIpETallMUd U IMPEACTaBICHUS Y4eOHOH M  HaydHO-
MOMyIApHOH  WH(OpPMAIllMK, MOJTYYeHHOH W3 PpA3IMYHBIX HCTOYHHKOB, KPHTHUYECKH
aHAIN3UPOBATH IOTYIaeMYyI0 HH()OPMAIIHIO

11.16

OOBSCHATh MPUHIMIIBI JCHCTBUS MAIIHMH, MPUOOPOB W TEXHHYECKUX YCTPOMCTB; pa3invaTh
yCIIOBHS MX 0€30IIaCHOTO MCIIOJIF30BAHHUS B TOBCEIHEBHOM KI3HH

11.17

[IpuBOIUTE IPEMEPHI BKJIAa POCCHUCKUX U 3apYOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE HAYKH,
B 00BSCHEHHE MPOIIECCOB OKPYIKAOMIETO MHPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA

11.18

Hcnonp3oBath TeopeTHdecKue 3HAHMA MO (DU3UKE B TOBCETHEBHOW JKU3HH ST 0OECTIEUCHUS
0€30IacHOCTH ITpH 0OpaIleHNH ¢ TPHOOPAMU U TEXHUYECKUMH yCTPOMCTBAMH, JIJIsl COXPAaHCHUS
3JI0pPOBbsI M COOJIFOJICHHUsI HOPM 9KOJIOTMUECKOT0 TIOBEICHUSI B OKpYIKatolIel cpesie

11.19

PaboTtartes B rpynme ¢ BBINIOJHEHHEM pPAa3lMYHBIX COIUAIBHBIX POJICH, TUIAaHUPOBaTh paboTy
TpymIibl, PpaluOHAJIBHO  pPacCIpeacyiaTh 00SI3aHHOCTH U IUIAaHUPOBATH  JCATCIIBHOCTH B
HECTAaHAAPTHBIX CHUTyalluAX, aJICKBATHO OLICHUBATH BKJIAJ KaXXAOr'0 M3 YYaCTHUKOB TPYHNIbI B
peleHne paccMaTpUBAEMOM TPOOJIEMbI




HPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pa3nena

Kon npoBepsiemoro
3J1eMEeHTa

IIpoBepsieMble DJIEMEHTHI COEPKAHMS

OU3UKA 1 METO/1bl HAYYHOI'O ITO3HAHM A

11

®usnka — Hayka o mpupone. HaydHele METOIBI NMO3HAHMS OKPYXKAOIIETO
mupa. Ponp skcnepuMeHTa W TEOpUM B IpoLECCE IMO3HAHUS IPUPOABI
OKCIEPUMEHT B (pU3UKe

1.2

MonenupoBanue (pU3HUYECKUX SBICHWH W TporieccoB. HaydyHble ruUmoTessbl,
Ou3nyeckre 3aKOHBI M TEOpUH. ['paHUIBl MPUMEHUMOCTH (PH3HYCCKUXN
3akoHOB. [lpuHiun cootBercTBUs. Ponb 1 MecTo Qu3NKH B (HOPMHUPOBAHUY]
COBPEMEHHOW HAYYHOW KApTUHBI MHUpPa, B TMPAKTUUECKOW AESITEIHHOCTH
Jronen

MEXAHUKA

KMHEMATHKA

2.11

Mexanundeckoe aBmxeHHe. OTHOCHTENBHOCTh MEXaHWYECKOTO JBIKECHHUS.
Cuctema otcuéra. TpaekTopus

2.1.2

[lepemenienue, ckopocTh (CpemHsSss CKOPOCTb, MTHOBEHHas CKOPOCTh)
Y YCKOpPEHHE MaTepHabHOW TOYKH, MX MPOEKIUH Ha OCH CHCTEMBI KOOp-
nuHat. ClIoXeHUE epEeMEIICHI U CII0KEHUE CKOPOCTEH

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPSMOJMHEWHOE IBUXKeHue. | 'paduku
3aBHCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOpEHUs, MyTH H TMepeMeleHHs
MaTepUAIbHOM TOUKH OT BPEMEHU

2.14

CBo0ojiHOE majieHre. Y CKOpeHHe CBOOOTHOTO MaICHUS

2.1

2.15

KpuBonuneitnoe asmxenne. PaBHoMepHOE NBIKEHHWE MAaTEPHATLHOW TOYKH
[0 OKPYXXHOCTH. YTIJIOBas CKOpPOCTb, JHHEHHas ckopocTb. llepuon
u yactora. [{eHTpocTpeMUTENBHOE YCKOPEHHE

2.16

TexHudeckne yCTPOMCTBA: CIHIOMETP, MABIDKCHHWE CHApSIOB, IICITHBIE
Y peMEHHBIC TIepeIadn

2.1.7

ITpaktuueckue padoTsl. M3MepeHne MrHOBEHHOM ckopoctH. VccnenoBanue
COOTHOILIEHUS] MEXy MyTSIMH, IPONHAECHHBIMH TEIOM 32 MOCIEI0BATEIbHbIE
paBHblE TPOMEXYTKH BpPEMEHU IIPU PABHOYCKOPEHHOM JBHXXEGHUH C
HaYyaJbHON CKOpPOCTBIO, PaBHOM Hyi0. M3yueHue IBUXKEHUS IapUKa B
BSI3KOM XKUJIKOCTH. M3yueHune IBMKEHNUS Tela, OpOIIEHHOTO TOPU30HTAIILHO

JNHAMUKA

221

ITpunuun  otHocutenbHocTH  ['anmunes.  Ilepseiii  3akoH  HbroToHa.
HNuepunanbHble CUCTEMBI OTCYETA

2.2.2

Macca tena. Cuia. [IpuHumI cynepno3uuuu Cui

2.2

2.2.3

Bropoit 3akon HproTOHa [ MaTEepUANbHON TOYKHA B HMHEPLHAIBHOU
cucteme orcuéra (MCO). Tpernii 3akoH Hpl0TOHA U151 MaTepHAILHBIX TOYCK

224

3akoH BcemupHoro TtsaroteHus. Cwia Tsokectu. llepBast kKocmudeckas
ckopocTh. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHUs CKOJIBKEHHS M CUJIa TPEHHSA
nokosi. Koagpunment tpenns. Cuia CONpPOTHRICHNUS IIPY BI)KCHHUH TEJA B




Kogx

Koa nposepsiemoro

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUSA

pa3neia 3J1eMeHTa
JKUJIKOCTH WJIH T'a3e
2.2.°7 [ToctynarenpHOE M BpamaTeaIbHOE IBIKEHHE a0COIOTHO TBEPIOTO TENa
928 MOMEHT CHJIBI OTHOCHTEIBHO OCH BpamieHus. Ilimedo cuibl. Y ClaoBus
o paBHoBecHs TBEp0ro Tena B UCO
229 TexHuueckne yCTpoicTBa: MOAMINITHUKY, [BW)KEHHE HCKYCCTBEHHBIX
o CITyTHUKOB
[MpakTrueckue pabotel. M3ydeHue nBWKeHUS Opycka IO HAKIOHHOM
TUTOCKOCTH TIOJT JCWCTBHEM HECKONBKHX CHi. MccienoBaHue 3aBUCHMOCTH
2.2.10 CHIJI YIIPYTOCTH, BO3HUKAIONINX B Ie(OPMUPYEMOH MPYKUHE W PE3MHOBOM
oOpasme, oT BemmuumHBL WX Jedopmarmu. lccrmemoBaHue —yCIOBHIA
paBHOBECHS TBEPIOTO TEJIA, HMEIOIIETO OCh BPAIICHISI
3AKOHbBI COXPAHEHUW S B MEXAHUKE
231 Wmmynbc MaTepHanbHOW TOYKH, CHCTEMBI MaTepUANBHBIX TOUYeK. MMITymbe
h CHITBI M M3MEHEHHE MMITyJIbCa Tella
2.3.2 3akoH coxpaneHus ummyibca B UCO. PeakTHBHOE TBHKCHHE
2.3.3 Pabora cuibl
234 MOIITHOCTH CUJIBI
235 Kunernyeckas SHEprus MaTepHaTbHOU TOYKH. Teopema
B 0 KUHETUIECKON SHEPTUH
236 [NorenumansHas >Heprus. [loTeHNMaNEHAS SHEPTHS YIPYTO OeOPMUPOBAH-
2.3 o HOU pyXuHBL [loTeHIManbHas SHEPTUs TeNa BOJIM3H OBEPXHOCTH 3eMITH
[MoreHumameHBle W HEMOTEHOWANbHBIE  cHubl.  CBsi3b  paboTHI
2.3.7 HETIOTEHIIMATBHBIX CHJI C W3MEHEHHEM MEXaHWMYECKOH SHEPIHH CHCTEMEI
TeJl. 3aKOH COXPaHEHHsT MEXaHUYECKOW SHEPTHH
2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBCHHS
239 TexHUUYeCKHE yCTPOMCTBA: NBMKEHHE PaKeT, BOAOMET, KOIEp, MPYKUHHBIN
- HUCTOJIET
[MpakTrueckue pabotel. M3yueHue CBA3M CKOpPOCTEH Ten MpU HEyNpyrom
2.3.10 yaape. MccienoBanue cBs3u pabOThl CHIIBI C U3MEHEHHEM MEXaHWYEeCKOH
SHEPTUH Tela
3 MOJIEKVYJISIPHASI ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOW TEOPHUU
OCHOBHBIEC TIOJIOKEHHST MOJICKYJIIPHO-KHHETHYECKOH Teopun. bpoyHOBCKOE
3.11 newkenne. upoysmus. Xapaktep IBIDKCHHS W B3aMMOJCHCTBHUSI YaCTHIL
BEIIIECTBA
312 Mojienu CTpOeHHS ra30B, )KUAKOCTEH U TBEPABIX TEN M 0OBICHECHHE CBOMCTB
o BelecTBA HA OCHOBE ATHUX MOJIETIeH
31 3.1.3 Macca monekyn. Kommuectso Bemectsa. [locrostHaass ABoranpo
314 TemnnoBoe paBHoBecue. Temriepatypa u e€ nsmepenue. [llkana temmneparyp
o Lenscus
315 Mogens uaeanpHoro rasa. OCHOBHOE YpaBHEHUE MOJEKYJISPHO-KUHETU-
o 4ECKOM TEOPUH HIEABHOIO rasa
3.1.6 AOcommoTHas TeMmeparypa Kak Mepa CpemHed KUHETHYSCKOH OSHEepruu




Kogx

Ko nposepst

€MOoro

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUSA

pa3neia 3J1eMeHTa
TEIUIOBOTO JBM)KEHUs dacTull ra3a. [llkana remnepatyp KenbBruna
3.1.7 VYpaBuenue Kianeiipona — MenneneeBa. 3akoH /lanbroHa
318 l'a3oBble 3akoHBI. HM3ommporecchl B HAEaJbHOM Tra3e C MOCTOSHHBIM
o KOJINYECTBOM BEIIECTBA: HU30TEpMa, H30X0pa, U300apa
3.1.9 TexHUYECKHE YCTPOHCTBA: TEPMOMETP, OapOMETP
[IpakTueckue paboTel. M3MepeHne macchl BO3lyXa B KJIACCHOW KOMHATe.
3.1.10 HccnenoBanme  3aBUCUMOCTH  MEXIY  MapaMeTpaMHd  COCTOSHHSA
pa3peskeHHOTOo ra3a
OCHOBbI TEPMOIMHAMUKIN
391 TepMmonuHamuueckasi cucreMa. BHYyTpeHHSST SHEPrus TEPMOIWHAMHYECKON
o CHCTEMBI U CIIOCOOBI €€ M3MEHECHHUS
329 KommaectBo Temmotel m pabora. BHyTpeHHSS SHEprus OXHOATOMHOTO
o HICATHHOTO ra3a
Bugpr Temnomepenaud:  TEIIONPOBOAHOCTH, KOHBEKLHUS, W3JIyUCHHE.
3.2.3 TeroéMkocTh Tena. YaeinbHas TEIUIOEMKOCTH BerlecTsa. Pacuér koiau-
YecTBa TEIUIOTHI ITPH TeTUIonepenaye
[lepBbrit  3akoH  TepMoaWHAMHWKH. [IpuMeHeHWe mTepBOrO  3aKOHA
3.2 3.24 TePMOAMHAMUKU K H30mporeccaM. [ 'paduueckas WHTepHpeTanus padoThl
rasa
TemnoBele  MamumHbl.  IIpHHOKANBL  OEHCTBUA  TEIJIOBBIX — MAIWH.
3.25 ITpeoOpazoBanust 3HEPTUM B TEIUIOBBIX MamnHax. Koagduiuent noae3noro
neiicreus (manee — KI1JI) terutoBoii mammuasbl. ukn Kaprao u ero KITJ{
326 Bropoii 3akoH TepMmoauHaMukH. HeoOpaTHMOCTh TMPOIECCOB B MPHPOJIE.
B TensoBele IBUTATENH. DKOJOTMUECKHE TPOOIEMBI TEINIOIHEPTETUKU
327 TexHmUyeckne yCTPOWCTBA: IBUTATENhb BHYTPEHHETO CrOpaHus, OBITOBOIA
o XOJIOAWILHUK, KOHIULHOHED
3.2.8 ITpaktuueckue padboTsl. VizMepeHue yaeabHOM TeI0EMKOCTH
ATPETATHBIE COCTOSHI A BEILIECBA. ®A30BBIE ITEPEXO1bI
331 [Tapoo6pazoBanue 1 koHaeHcalws. McnapeHue U kuneHune. Y enbHas Teriora
o mapooOpa3oBaHys. 3aBICUMOCTh TEMIIEPATYPhI KATICHHS OT JaBJICHHS
3.3.2 AGCOIIOTHAS 1 OTHOCUTEIIbHAS BIAXKHOCTH BO3AyXa. HachImeHHsli map
333 Teépmoe teno. Kpucrammaeckue n amopdHbIe Tea. AHH30TPOIHUS CBOHCTB
33 o KpucTainioB. XKunkue kpuctainiel. CoBpeMEHHBIC MaTepHaIbl
' 3.34 [TnaBienue u kpucTam3anus. Y nenbHas TeruioTa miasieHus. Cyonmmmanus
3.35 YpaBHEHHE TEIUIOBOTO OajaHca
TexHudyeckue yCTpOMCTBA: THUTPOMETP U TCUXPOMETP, KaJIOPUMETP,
3.3.6 TEXHOJIOTHMH TMOJYYCHUs] COBPEMECHHBIX MAaTEpHAlOB, B TOM YHCIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJOTHH
3.3.7 [MpakTuueckue padboTel. i3MepeHne BIaKHOCTH BO3IyXa
4 DJIEKTPOJIMHAMUKA
SJIEKTPOCTATHUKA
41 411 DnexTpu3auus TeNl. DIEKTPUUEcKHit 3apsi. J(Ba BUIa SIEKTPUUECKUX 3apsiioB
412 [TpoBOAHUKY, TUANEKTPUKU U TIOTYIPOBOTHUKH




Kogx

Konx nposepsiemoro

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUSA

pa3neia 3J1eMeHTa
4.1.3 3aK0H COXPaHEHUS INEKTPUUECKOTO 3apsiaa
4,14 Bsaumopneiicteue 3apsnoB. 3akoH Kynona
415 Onektpuyeckoe mosie. Hanmpsok€HHOCTh anekTpuueckoro mois. IlpuHiun
o cynepriosunun. JINHUY HAPsKEHHOCTH DIIEKTPUUECKOTO OIS
416 Pabora cunm  anmektpoctatmdeckoro  mons.  [lortenmman.  PasHOCTB
- MOTEHIHAJIOB
417 ITpoBOZHMKM W OVANEKTPUKHA B TOCTOSIHHOM 3JIeKTpudeckoM mose. Ju-
o AIIEKTPUYECKas TPOHHUIIAEMOCTh
418 OnekrpoémMirocTh. Konaencarop. DaeKTpoEMKOCTh TIIOCKOTO KOHIEHCATOPA.
o DHeprus 3apsSyKeHHOr0 KOHAeHCaTopa
TexHU4ecKHne yCTPOUCTBA: IEKTPOCKOIL, AIEKTPOMETP, IEKTPOCTaTHUYeCKast
4,19 3aIUTa, 3a3eMJICHHE 3JICKTPONPHUOOPOB, KOHIACHCATOP, KCEPOKC, CTPYHHBIN
TPUHTEP
4.1.10 [TpakTrueckue paboTsl. I3MepeHue 21eKTpoEMKOCTH KOHIEHCATOpa
HOCTOSHHBIN SJIEKTPUYECKHI TOK. TOKM B PA3JIMYHBIX CPEJIAX
421 VYcnoBus CyliecTBOBaHMS MOCTOSIHHOTO 3JEKTPUYECKOTO TOKa. MICTOUHUKHU
o toka. Cuna Toka. [1oCTOSHHBIN TOK
4.2.2 Hamnpsoxenue. 3akon Oma Ji1s yyacTKa Ieu
4.2.3 DIEKTPHYECKOE CONTPOTHRIICHHUE. Y IeTbHOE CONIPOTHBIICHHE BENIeCTBA
4.2.4 [TocnenoBaTensHOE, MapaieIbHOE, CMEIIIAHHOE COSTMHEHNE TIPOBOTHUKOB
4.2.5 Pabora snekTpruyeckoro Toka. 3akon [xoyns — Jlenma
4.2.6 MoONIHOCTh ANEKTPUUYECKOTO TOKA
anekrpoaBmwxkyias cuna (mainee — DJIC) u BHyTpEeHHEE CONPOTHBIIEHUE
4.2.7 UCTOYHHMKA Toka. 3akoH Owma il TOJHON (3aMKHYTOH) SJIEKTPHUYECKOM
uenu. KopoTkoe 3aMbIkaHue
428 DOJNEeKTpOHHAs MPOBOIMUMOCTH TBEPABIX METAJUIOB. 3aBUCHMOCTH COIIPO-
o TUBJICHUA METAJIJIOB OT TEMIICPATYPHI. CBerHpOBOJII/IMOCTI)
4.2.9 DIeKTpUYIECKUH TOK B BakyyMe. CBOWCTBA AJIEKTPOHHBIX MTYyYKOB
4.2 ITosrynpoBOAHUKH. CoOcTBeHHass W TpUMECHass  IPOBOJUMOCTh
4.2.10 nonynpoBoAHUKOB. CBoiicTBa p-n  mepexoxa. [losynmpoBOJHHUKOBEIE
pHOOPHI
4211 DJIEKTPUYECKUH TOK B DJEKTPOJIUTAX. DIEKTPOJUTHYECKAs] IHUCCOIUAIIMS.
o DIEKTPOIIH3
4912 OnekTpuyeckuii TOK B Trazax. CaMOCTOSITENbHBI U HECaMOCTOSITENbHBIN
o paspsi. PasuuHbIe THIIBI CAMOCTOATENBHOTO paspsaa. Monnus. [Tnasma
TexHuueckne YCTPOUCTBA: aMIlepMETP, BOIBTMETP, PEOCTAT, HUCTOUYHUKH
4213 TOKa, 3JIEKTPOHArpeBaTENbHBIC TPUOOPEI, 3JIEKTPOOCBETUTENBHEIC TIPHOOPHI,
o TEPMOMETP  CONPOTHUBIEHUS, BaKyyMHBIH  JMOA, TEPMHUCTOPBl U
(bOTOPE3UCTOPHI, MOTYIPOBOTHUKOBEIN A0, TATbBAHAKA
[Mpaktuaeckue padoTel. V3ydeHne cMEIaHHOTO COSANHEHHUS PE3UCTOPOB.
4.2.14

Usmepenne DJIC uCTOYHHMKA TOKAa W €ro BHYTPEHHErO COIPOTHBIIECHUS.
Habnronenwue anexrponmza
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4 QJIEKTPOJIMHAMUKA
MATHUTHOE I1OJIE. DJIEKTPOMATI'HUTHASA MHAYKIW A
4.3.1 ITocTrossuHBIE MarHuThl. B3anMoaelicTBUE MOCTOSHHBIX MATHUTOB
MarnuTHoe nojie. Bextop MarHuTHON HHAYKIMU. [IpUHIUT Cyneprno3uLIMH.
43.2 JIuauy MarHuTHOM MHAYKUMU. KapTuHA TMHUI MarHUTHON MHAYKLIHMH HOJISA
MTOCTOSTHHBIX MAarHUTOB
MarHuTHOe Tojie MPOBOAHUKA C TOKOM. KapTuHa IMHMNA TONS AJTUHHOTO
4.3.3 MPSIMOTO TPOBOJHHUKA W 3aMKHYTOTO KOJIBIIEBOTO MPOBOAHMKA, KATYIIKU
¢ TokoM. OmeiT Dpcrena. BzanmonelicTBre MpOBOTHIUKOB C TOKOM
4.3.4 Cwia Amriepa, €€ MOJIyJIb U HallpaBJICHUE
435 Cuna Jlopenmna, e€ Moxyns W HampaBieHHe. J[BIKeHHE 3apsKeHHOM
o YaCTHUIILI B OJTHOPOTHOM MarHuTHOM Tiosie. PaboTa cvibl JlopeHia
4.3.6 SIBNIeHME 3TIEKTPOMArHUTHON MHIYKITUH
4.3 4.3.7 [ToTok BekTOpa MarHUTHOW WHIYKITUH
4.3.8 O/1C unmykuy. 3aKoH 3JeKTpOMarHuTHOM nHAyknnn ®apanes
439 BuxpeBoe osnekrtpuueckoe rmone. IJIC UWHAYKIMM B MPOBOJHUKE,
- JBIKYIIEMCS TIOCTYTATENLHO B OJTHOPOTHOM MarHUTHOM TI0JI€
4.3.10 [paBuo Jlenma
43.11 WNunyktuBHOCTD. SIBieHne camouHaykiuu. J1C caMOMHIy KK
43.12 DHEeprusi MAarHUTHOTO TTOJISI KATYIITKA C TOKOM
43.13 DJIeKTPOMAarHUTHOE TI0JIE
43.14 TexHuueckue  yYCTpOMCTBA: TOCTOSHHBIE  MAarHUTHI,  3JIEKTPOMArHWTHI,
o AIIEKTPOIBUTATEIIb, YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTUI], HHAYKIIMOHHAS T1€Yh
[IpakTrueckue paboThl. M3ydyeHHWe MAarHMTHOTO TOJS KATYIIKH C TOKOM.
4.3.15 UccnenoBanne JnecTBHA TMOCTOSHHOTO MAarHHTa Ha PaMKy C TOKOM.
UccnenoBanue siBeHUS 3JEKTPOMArHUTHON WHAYKIIUU
5 KOJIEFAHW A Y1 BOJIHBI
MEXAHWYECKUWE U DJIEKTPOMATHUTHBIE KOJIEBAHW
511 Komnebarempnass cucrema. CBoOomHble KkojieOanms. [apMmoHHMUeckue
o kosebanust. [lepron, yactora, aMmmutyaa u (a3a KoineOaHui
5.1.2 [IpyxnHHBII MasTHUK. MaTeMaTH4eCKUN MasiTHUK
513 YpaBuenue FapMOHUYECKUX KOJICOaHHIA. Kunemartnueckoe
51 o Y IMHAMUYECKOE ONMCAaHNE KOJIeOaTEIbHOTO TBUKCHUS
[IpeBpamenne HHEPrUU TpPU TAPMOHUYECKHX KoneOaHusx. CBs3b
514 aMIUTATYIbI KOJICOAHUH MCXONIHOW BEJIMYUHBI C aMIUIUTYJIaMH KoJjeOaHM
€€ CKOPOCTH 1 YCKOPECHHUSA
Konebarenmpnprii koHTYp. CBOOOIHBIC IEKTPOMATHUTHBIC KOJNEOAHUS B
515 U/ICATEHOM KOJIe0aTeNbHOM KOHTYpE. AHANOTHS MEXIY MEXaHWUYECKUMH U
3JIEKTPOMArHUTHBIMU KoJieOanusmu. @opmyna TomcoHa
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palix)(i[na NpOBEPsIeMOro IIpoBepsieMble 31eMeHTHI COAEPKAHUS
3J1eMeHTa
5.1.6 3aKOH COXpaHEHUsI SHEPTUH B UACAJIHLHOM KOJIeOaTeIbHOM KOHTYpE
517 BrinyxneHHbIe MexaHn4Yeckre KojeOanus. Pe3onanc. PesonancHas kpuBasi.
o BrIHYXIeHHBIE 37IEKTPOMATHUTHBIE KOJICOAHUSL.
5.1.8 [TepemenHbIid TOK. CHHYCOMIATBHBIN TEPEeMEHHBIN TOK.
519 MoIHOCTh MEPEMEHHOr0 TOKa. AMIUIUTYAHOE U JieiiCTByIOlee 3HaueHUE
o CIUTBI TOKA M HAIIPSDKCHUS
Tpancdopmarop. [IponssoacTso, nepenaya u MoTpedIeHHE HINEKTPHUECKON
5110 SHEpPruu. OKOJIOTUYECKHE PUCKU TP TPOU3BOJACTBE AICKTPUUECKOM
o sHepruu. KympTypa HCIONB30BaHUS D3JCKTPOIHEPTHH B ITOBCEAHEBHOM
KI3HH
5111 TexHuveckue yCTpoicTBa: celicMorpad, 3JIeKTpUYECKHH 3BOHOK, JIMHUH
o ANEeKTporepenayd
IIpaktuueckue paboTel. MccnemoBaHue 3aBUCHMMOCTH IEpHOAA MajbIX
5112 KoJIeOaHu Ipy3a Ha HUTH OT JJIMHBI HUTH U Macchl Tpy3a. MccienoBanue
o MEPEMECHHOTO TOKa B IeNMH W3 IOCIEJOBAaTeIBHO  COCTMHEHHBIX
KOHJICHCATOPa, KATYIIKU B PE3UCTOpPa
MEXAHUWYECKHUE U 5JIEKTPOMATHUTHBIE BOJIHbI
591 MexaHudeckne BOJHBIL, ycloBUS pactpocTtpaneHus. Ilepmox. CkopocThb
o pacnpoCcTpaHeHHs U JUInHa BOJIHbL. [lonepednsie ¥ NpooIbHbIE BOJIHEI
5.2.2 HuTepdepennus u qudpakiys MeXaHUIeCKUX BOJIH
523 3Byk. CkopocTb 3ByKa. I pomMkocTs 3ByKa. Beicota ToHa. TemOp 3Byka
OJNEeKTPOMAarHUTHBIE BOJHBL. Y CJIOBHUS M3ITyUCHUS dJICKTPOMArHUTHBIX BOJTH.
524 B3aumuas opuenranus BekropoB E, B U v B 35IeKTpOMarHuTHON BOJHE B
BaKyyMe
52 CpoiicTBa  JJIEKTPOMAarHUTHBIX ~ BOJH:  OTP&KCHHE,  IPEIOMIICHHE,
525 noJsipusanus, fudpaxims, naTeppepernns. CKopocTb 3IEKTPOMAarHUTHBIX
BOJIH
596 [Ikana 35IeKTpOMarHuTHEIX BOMH. [IprMeHeHne deKTPOMarHUTHBIX BOJH B
B TEXHUKE U ObITY
597 [puHmmITEL pamuoCBsI3u u TEJCBUICHUS. Pagmomoxarust.
o DJIeKTPOMATHUTHOE 3arpsA3HEHNE OKPYKAIONIeH Cpejibl
TexHuyeckne yCTpoOCTBA: My3BIKAIbHBIE MHCTPYMEHTHI, YIIBTPa3ByKOBas
5.2.8 JUarHOCTUKa B TEXHHKE U MEIULIMHE, pajap, PaJuonpuéMHUK, TeJIEBU30D,
aHTeHHa, Teaedon, CBU-neun
OIITHUKA
531 [IpsimonuHeliHOe pacnpoCTpaHEHHE CBeTa B OAHOPOAHOW cpenme. Jlyd
o CBETa
532 OtpaxxeHne cBera. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHre M300pakeHHi B
5.3 o TIJIOCKOM 3epKaie
533 [penomnenne cBera. 3akoHBI TPEOMIICHHS CBETa. AOCOIOTHBIM IMOKa3aTellb
o MIPEIOMIICHHUS
534 IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl yroia IOJHOTO BHYTPEHHEIO

OTpa)KEHUs
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palfz(:é[na NpOBEPsIeMOro IIpoBepsieMble 31eMeHTHI COAEPKAHUS
3JIeMeHTa
5.3.5 Hucnepcust ceera. CroxHblIi cocTas 6enoro ceeta. Lser
Cobuparompe M paccewBarolnye JMH3BL. ToHKas JmH3a. DOKyCHOE pac-
536 CTOSHHE WM ONTHYECKas CWia TOHKON JWH3BL [locTpoeHme H300paKeHUit
o B COOMpAOIUX W paccerBalIIuX JuH3aX. DopMyla TOHKOH JUH3BL
VBennueHue, JaBaeMoe JTMH30MH
5.3.7 [penensl NPUMEHIMOCTH TEOMETPHYCCKOMN ONTHUKH
WuTepdepennmns cBera. KorepeHTHBIE UCTOYHWUKH. YCIIOBUS HaOIIOJICHUS
5.3.8 MaKCHMyMOB M MHHHMYMOB B HMHTEP(PECPCHIUOHHON KapTHHE OT IBYX
CHH(}A3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpakuus ceeta. JludpaknmonHas pemétka. YciaoBHe HaOIOACHUS
5.3.9 [VIAaBHBIX MAaKCUMyMOB IIpU TAJCHUM MOHOXPOMAaTHYECKOTO CBETa Ha
JTU(PaAKIIMOHHYIO PEHIETKY
5.3.10 [Mosspusarys cBeta
TexHuyeckue yCTpOWCTBA: O4YKH, Jymna, (oroammapar, MPOCKIIMOHHBIN
5.3.11 amnmapaT, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, IU(paKIMOHHAS
peLETKA, TOIAPOUL
IIpaktuueckue  pabGoTel.  M3MmepeHue — mokazaTendss  NPEIOMJICHHS.
5.3.12 HccnenoBanne CBOWCTB M300pakeHHWH B JIMH3aX. HaOmroneHnue aucriepcun
cBeTa
JIEMEHTBI CIIELIMAJIbBHOM TEOPUU OTHOCHUTEJILHOCTU
'panuiel mpuMEHUMOCTH KiTaccHUeckoil Mexanwkd. [locTymaTsl Teopuu
6.1 OTHOCHUTEILHOCTH: MHBAPUAHTHOCTH MOJYJIS CKOPOCTH CBETa B BaKyyMe,
MPUHIIUT OTHOCUTEIHFHOCTH DUHINTEHA
6 6.2 OTHOCHTENTFHOCTE OTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAIICHUE
' JJIUHBI
6.3 DHeprus ¥ UMIYJIbC CBOOOTHOM YaCTHUIIBI
6.4 CBsi3p MacChl C DHEpPrUed M HMMITyJIbCOM CBOOOIHOW YacTHIBL. DHEPrHs
' MTOKOST CBOOOTHOHM YaCTHIIHI
7 KBAHTOBA S ®13UKA
JIEMEHTBI KBAHTOBOW OIITUKU
711 ®oronbl. ®opmyna [lnanka cBS3uM dHEpruH (OTOHA C €ro YacTOTOM.
o OHeprus 1 UMIyJIbC POoToHA
719 OtkpeiTie u uccnenoBanue Gporodrpdexra. Ompitel A.I'. CtoneroBa. 3ako-
o HBI (oTodPPeKTa
7.1 713 VYpaBuenne OunHmTelHa 11 (orodddexra. «KpacHas rpanHuma» ¢oro-
B s dekra
7.1.4 Hasnenue ceera. Onwitel [1.H. Jlebenena
7.15 XHWMHUYECKOE IEHCTBHE CBETA
716 Texnuveckue ycTporcTBa: (OTOIEMEHT, (POTONATYHK, COTHEUHAsI OaTapes,
B CBETOAUO]
CTPOEHUE ATOMA
7.2 791 Monens atroma Tomcona. OnbiTel Pezepdopaa no uccineoBaHui0 CTPOSHHS

aromMa. HnaHeTapHaﬂ MOJ€CJIb aTOMa




Kox

palix)(i[na NpOBEPsIeMOro IIpoBepsieMble 31eMeHTHI COAEPKAHUS
3JIeMeHTa
Iocrynatel bopa. M3nyueHue u nornomueHre (GOTOHOB IPH NMEPEXoe aToMa
7.2.2 C OZIHOTO YPOBHS 3HEPruu Ha npyrod. Bumer cnektpoB. CHeKTp ypoBHEH
SHEPTUH aTOMa BOIOPOa
793 Bonnosele cBoiictBa uactun. Bomnbsl ae bpoina. KopryckynsapHo-Boi-
o HOBOH ayaymsM. J{udpakiiyst 2JIeKTPOHOB HA KpUCTaJIaX
704 CroHTaHHOE M BBIHYXICHHOE U3JIy4YeHUE. Y CTPOICTBO U MPUHIUN PabOThI
B nazepa
705 TexHuueckue ycTpOHCTBA: CIEKTPaJbHBIA aHaTU3 (CIEKTPOCKOM), jasep,
o KBAHTOBBI KOMIIBIOTED
7.2.6 [IpakTrueckue padboTsl. HabmoneHre THHEHYAaTOro CrieKTpa
ATOMHOE PO
7.3.1 MeToap! HaOIFOCHUS ¥ PETUCTPAIIH DIEMEHTAPHBIX YaCTHIT
OtkpeiTHe paanoakTHBHOCTH. OmbIThl Pesepdopna mo ompeneneHuio co-
7.3.2 CTaBa paJlOaKTUBHOTO u3nydeHus. CpolcTBa anbda-, Oera-, ramma-
n3IydeHus. BiusHne pagroakTHBHOCTH HA KUBEIE OPTaHI3MBI
733 OTtkpeiTHE NPOTOHA M HelTpoHa. HykionHas moxens siapa [eiizenGepra —
h Wsanenko. 3apsn siqpa. MaccoBoe gucio siapa. M3otorst
734 Anbda-pacmag. OJIEKTPOHHBIH W TO3UTPOHHBIA OeTa-pacman. [amma-
o U3Iy4eHue. 3aKOH paMOaKTUBHOIO pachajia
7.3 7.35 DHeprus CBsI3U HYKJIOHOB B siape. SnepHble cuibl. JledekT Macchl sapa
7.3.6 SnepHble peakiuu. JleneHre U CHHTES sSAEp
737 Anepusiii peakrop. TepmosiaepHblii cuHTe3. [IpoOneMbl M MEPCHIEKTHBBI
o AJIEPHON SHEPTETUKU. DKOJIOTUIECKHIE ACTIEKTHI SIIEPHON SHEPTETHKH
738 OneMeHtapHbie dacTUBl. OTKpEITHE MMO3UTpoHA. DyHIaMEHTaNbHBIC
h B3aUMOJCUCTBUS
73.9 TexHuyeckue ycTporucTBa: TO3UMETP, KaMepa BuibcoHa, ssAepHBIA peakTop,
o atomHas 60M6a
2310 [IpakTrueckue paboTel. HccnenoBanue TpekoB dYacTul] (IO TOTOBBIM
o doTorpadusm)
DJIEMEHTBI ACTPO®U3UKHU
8.1 Bun 3Bé3nHoro Heba. Co3Be3musi, sipKUe 3BE3MBI, TUTAHETHI, WX BHIMMOE
' IBUKEHUE
8.2 Conneunas cucrema. IlnaneTsl 3eMHOM rpynnbl. IlnaHETBI-TUTaHTBl U UX
' CIIyTHUKH, KapJIMKOBbI€ MIaHeThl. Masbie Tena COIHEeYHON CHCTEMBI
8.3 Counnre, potocepa u armocdepa. ConHeyHass aKTUBHOCTh
3 8.4 Uctounuk snepruu ConHua 1 3BE3]
3BE31pI, WX OCHOBHBIE XApaKTEPUCTHKH: Macca, CBETUMOCThb, PajIUyC,
8.5 TeMIiepaTypa, UX B3aUMOCBA3b. [luarpamma «CHEKTpaJIbHBIM KJIacC — CBETH-
' MOCTB». 3BE3IblI TJIABHOM IMOCIIEIOBATENbHOCTU. 3aBUCHUMOCTh «Macca —
CBETHMOCTBY IS 3BE3] TTIABHOMN MOCIIEAOBATENBFHOCTH
8.6 Buytpennee crpoenue 38€31. CoBpeMEHHbIE NPEACTABICHUS O TPOUCXOXKICHUH
' u 3Bosrouny CosHIa ¥ 3B€31. DTaribl )KU3HU 3BE3]T
8.7 Maneunsiit [lyte — Hama Tamaktuka. CrnmpanbpHas cTpykTypa [amakTukw,
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pacnpeneneHue 3BE3M, raza u neutd. [lomoxenue u gBuwxeHue CoiHIA
B [Nanmakruke. [Tnockas u cepuueckas mogacuctemsl I anakTuku

8.8 Tunel ramaktuk. PagvorainakTWku W KBa3apbl. UEpHBIE ABIPHI B sApax

' raJlakTUK

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa60ma. Paszberanue

8.9 rajakTuk. Bospact u paguyc BcenenHoi, Teopus bBosbiioro B3pbiBa.
Mopens «ropsueit BeenenHoi». PennkroBoe n3nyueHue

8.10 MacmtabHass  ctpykrypa Bcenennoil. Meraranaktuka. Hepeménubie

poOIEeMbl aCTPOHOMUU
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