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MMOACHUTEJIBHASA 3AIIMCKA

ITporpaMMa 1o @u3uke Ha YpOBHE CpegHEro oOmiero o0pa3oBaHus
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUMH U TpPEOOBAHMH K pe3ysIbTaTaM OCBOECHMS
OCHOBHOI 00pa3oBaTenbHOIl mporpammsbl, npeacraBieHHbix B ®I'OC COO, a
Takke ¢ yuétoMm (enepaibHON pabodeil mporpamMmbl BocnuTanus u KoHnenun
npenoaaBaHus yueoHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickori  ®enepanuu, — peaqu3yOIIMX  OCHOBHBIE  OOpa3oBaTelIbHBIC
IPOrpPaMMBI.

[TporpamMma no ¢usuke onpezenser 00s13aTeIbHOE MTPEIMETHOE COJEpIKaHUE,
yCTaHABIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh U3YUEHHUSI TEM U Pa3JeioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JOTMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaroluxcs.
[Iporpamma mo ¢usuke Aa€T MpeAcTaBIEHUE O IENAX, COACP)KAHUH, OOIIeH
cTpareruu OOy4YeHUs, BOCHUTAHMS M PAa3BUTUS OOYyYarOIIMXCS CPEACTBAMU
yuebHoro npeamera «Dusnkay Ha yriryOJIEHHOM YPOBHE.

N3yuyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS IO3BOJISIET PEalN30BaAThH
3aJ1a4 Npo¢eCCUOHAIbHOW OPUEHTAlLlMU, HAIPABJIECHO HA CO3/laHUE YCIOBUM I
NPOSIBIICHUS] CBOMX HWHTEIJICKTYalbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydJaromuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJKEHHs O0pa3oBaHUSA B
OpraHM3alusaXx NpoecCUOHAIBLHOrO 00pa3oBaHUsl 10 pa3IMYHbIM  (PU3HKO-
TEXHUYECKUM U MH)KEHEPHBIM CIELIMATIBHOCTSIM.

B nmporpamme mno (¢usuke onpeaenstorcs IJIAHUPYEMbIE pPE3yJbTaThl
OCBOEHUS Kypca (PU3MKH Ha YPOBHE CPEAHET0 OOIIEro 0Opa3oBaHUs: JINYHOCTHBIE,
MeTanpeaMEeTHbIe, MpeaMeTHble (Ha  yrinyOn€HHoM  ypoBHe).  Hayuno-
METOJ0JIOTUYECKOM OCHOBOW [UIsl pa3pabOTKM TpeOOBaHMN K JIMYHOCTHBIM,
METANpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YarolUXCsl, OCBOMBIIMX
nporpaMMmy 1o (u3MKe Ha YpPOBHE CpenHero obmero oOpa3oBaHHs Ha
yrIyONIE€HHOM YPOBHE, SIBIISIETCS] CHCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[TporpamMma no pusmke BKIIOYAET:

IUIAHUPYEMBIE PpEe3yJbTaTbl OCBOEHUS Kypca (U3MKUM Ha YriyOiaéHHOM
YPOBHE, B TOM YHUCJIE IPEAMETHBIE PE3YJIBTATHI 110 r0j1aM 00yYEHHUS;

coJiep:kanue yueoHoro npeamera « Pusnka» 1o rogam o0ydeHusl.

[IporpaMMa mo ¢u3uKe HMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
UCIIOJIb30BaHA YUUTENAMU (PU3HUKH JIJIs1 COCTABJIEHMSI CBOMX pab04MX IPOrpamMMm.

ITporpaMMa no u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUMUTEIEH U
IPEIOCTABIAECT BO3MOXKHOCTH I pealM3alUd pa3IUYHbIX METOJUYECKHUX
NOJIXOJJOB K MpernoAaBaHuio0 (U3UKK Ha YriayOJEHHOM YpOBHE MpH YCIOBUU
COXpaHEHHUs 00s3aTeNIbHOM YaCTH COAepKAHUI Kypca.



dusznka Kak Hayka O HauOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYNAas B
Ka4yecTBE y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJd B CUCTEMY
3HaHu# 00 okpykatoieM mupe. LLkonpHbIi Kype GU3HKN — cCTEMOOOpa3yOIuii
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLECCOB U SIBICHHUH, M3y4yaeMbIX XuUMUEH, Ouosoruei,
dbusngeckoir reorpadueir u actpoHommen. Vcmonp30BaHWE W AKTUBHOE
npUMeHeHrne (U3NYECKUX 3HAHUM OMpeNenuyio XapakTep U OypHOE pa3BHUTHE
pPa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCAa, IOJIyYE€HHs HOBBIX MAaTE€pHAJIOB C 3aJlaHHBIMM cBoWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromerocs, B (opMHUpOBaHHE YMEHUI MPUMEHSATh HAyYHBIN
METO/] TIO3HAHUS MIPH BBIIIOJIHEHUU MU Y4€OHBIX UCCIICTOBAHUIA.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeIHET0 OOIIEro 00pa30BaHus MOJI0KEH
psA uaeH, KOTOpbIE MOXKHO PacCMAaTPUBATh KaK MPUHIIMIIBI €70 MOCTPOCHMUS.

Hoea uyenocmnocmu. B COOTBETCTBUHM C HEW KypC SBIIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (hU3MKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Bemymmm B Kypce sBisercs
(dbopMupOBaHUE MPENCTAaBICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuszanusi Npeanoyiarae€T HCIOJb30BaHUE
TYMaHUTapHOTO MOTeHIMala (U3MUECKON HAyKH, OCMBICICHHUE CBSI3M pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM oOOHIeCTBAa, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJOTHUYECKUMH MTPOOIEMaMHU.

Hoen npuxnaonon nanpaenennocmu. Kypc ¢usuku yriayOn€HHOTO ypoBHs
IpEIoJaraeT 3HaKOMCTBO € IIMPOKUM KPYT'OM TEXHUYECKMX M TEXHOJOTHYECKHX
NPUJIOKEHUH W3YYEHHBIX TEOpUM M 3akoHOB. Ilpu sTOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MPEJICTaBICHUA W COBPEMEHHBbIE TEXHHUYECKHE YCTpPOICTBa, U
TEXHOJIOTHH.

Hoen 3konocuzayuu peanusyeTcs NOCPEACTBOM BBEICHUS 3JIEMEHTOB
COJIEp/KaHus, TMOCBALIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHUKH U TEXHOJOIHH, a Takke 00CYXIEeHHUA
npo6JieM palMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

OcBoeHnue cofiepkanusi MPOTPaMMBI 10 (U3HKE JTOKHO OBITH TTOCTPOCHO Ha
IPUHLMIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s Gusnku peanusanus 3THUX
IPUHLIMIIOB 0a3UpyeTcsl Ha MCIOJIb30BAaHUM CAMOCTOSITEILHOTO AKCIIEPUMEHTA KaK
IOCTOSIHHO JIeHCTBYIOIIEro Qakropa yudeOHoro mnpouecca. g yriayOia€HHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOTO YYEHHUYECKOTO 3KCIEPHUMEHTA,



BKJIFOYAIOLIETO (PPOHTAIbHBIE YYEHHUYECKHE OIBITHl NP H3YYEHHH HOBOTO
MmaTepuaia, JabopatopHbie paboTel U pabOTHl MpakTHKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crmocoba peanu3anuud (U3NYECKOTO TMpakTUKyma. B  mepBom ciydae
MPaKTUKYM MpoBOJaUTCs aub0 B KoHIe 10 u 11 kmaccos, mubo0 mocie nepBoro u
BTOPOTO MOJIYTOAMM B KaXJIOM U3 JTUX KiIaccoB. Bropoit cmocod — 3T0
UHTErpanusi padoT TPaKTUKyMa B CHCTEMY JabOpaTOpHBIX paboT, KOTOPHIC
IpOBOAATCS B Tpoliecce u3ydeHus paszaena (temsl). IIpu sTom mon paboramu
IPAKTUKyMa IIOHUMAETCSl CaMOCTOATEIbHOE MCCIIEN0BAaHUE, KOTOPOE MPOBOAUTCSA
110 PYKOBOJICTBY CBEPHYTOT'0, 000OIIEHHOTO BUAA 0€3 MOMAroBOi HHCTPYKIUH.

B nporpamme 1o (¢u3Mke CUCTEMAa YYEHHMYECKOIO 3KCIEpUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa Mpe/CTaBiIeHa eIWHBIM mepeuHeM. Bridop
TEMATUKU I 3TUX BUJOB YUYCHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIISAETCA
y4acTHUKaMU 00pa30BaTEIbHOTO MpOIEcca UCXOAS U3 OCOOEHHOCTEN MOYPOYHOIO
IUIAHUPOBAaHMsI U OCHalleHus kabuHera ¢Qusuku. Ilpm sTom oOecneunBaercs
OBJIaJicHUEe OOYy4YaIOUIUMHUCS YMEHUSMH TMPOBOJUTH TPSIMble U KOCBEHHBIC
U3MEPEHHs], UCCIEeNOBAaHUS 3aBUCUMOCTEH (DHU3MUECKUX BEIMYUH M IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbuioe BHUMaHME YAENAETCS PELIEHUI0 PAcUETHBIX M KAa4eCTBEHHBIX
3apad. IIpu 3TOM A pacd€THBIX 3a4a4 IPUOPUTETOM SBIIAIOTCA 33Ja4M C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3UUYECKOW MOJEINbI0, MO3BOJSIONINE TPUMEHATD
U3yYEHHbIE 3aKOHBl U 3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, Tak U
UHTETPUPYs PUMEHEHUE 3HAHUM U3 Pa3HbIX pa3lenoB. [ KauecTBEHHBIX 3ajad
IPUOPUTETOM SIBIISIOTCA 33JaHMsl Ha OOBSICHEHHE/TIpEeNCKa3aHUEe MPOTEKaHUs
(u3nyecKux SBJICHUNA U MPOLIECCOB B OKPYKAIOIIEH *KU3HHU, TpeOyromue BbIOOpa
buznyecKoil MOAeNu A CUTYalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PDPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY O0O€CIeUeHHI0 Y4eOHOro mpouecca Kypc (U3MKH YriyOa€HHOro
YPOBHS Ha YPOBHE CPEIHEr0 00IIEro 00pa30BaHus TOJKEH U3y4aTbCs B YCIOBUSX
npeaMeTHoro kabuHeTa. B kabuHere (U3MKM JOHKHO OBITh HEOOXOJUMOE
nabopatopHoe 00OpyJOBaHUE MJisi BBHIMOJIHEHHs] YKa3aHHBIX B Iporpamme o
¢u3MKe yYEeHUYECKHX OIBITOB, JAa0OPATOPHBIX padOT M paboOT MpaKkTUKyMa, a
TaK)Ke JIEMOHCTPAaLlMOHHOE 000pYyI0BaHUE.

JleMOHCTpalMOHHOE  000pyJoBaHME (POPMHUPYETCSI B COOTBETCTBUH C
OPUHLUAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3HMKE KIIOYEBBIX JIEMOHCTpAIUil s
UCCIIEJOBAaHMsI  M3YyYaeMbIX SIBIEHMH M  IPOLECCOB, SMIHUPUYECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 000OpyAOBaHME [UIsl YUYEHHYECKUX IPAKTHUECKUX paboT
dopMupyeTcss B BHAE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECTeyMBaeTCsi B pacuére



OJIHOTO KOMILJICKTa Ha JABYX OOydYarommxcs. TeMaTHYeCKHe KOMILJICKTBI
71a060paTOPHOTO O0OPYMOBAHMS JOJDKHBI OBITH TIOCTPOSHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHNU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX J1a00paTOpUi.

OCHOBHBIMU TIETISIMU U3YYCHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBIISIFOTCS:

dopMupOBaHHEe WHTEpeca H CTPEMJICHUS OOYyJalomuxcs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTyaJIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEN;

pa3BHUTHE TMPEACTABICHUI O HAyYHOM METOJe MO3HaHWSI W (popMHpOBaHHE
MCCIIEJIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

(GopMUPOBaHHE HAYYHOT'O MHPOBO33PEHHS KaK Pe3ysibTaTa M3YUYCHHS OCHOB
CTpOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHre YMEHUI OOBSCHATH SBICHUS C UCIOJIb30BaHUEM (PHU3UIECKIX
3HAHWU U HAYYHBIX JIOKA3aTEIbCTB;

dbopMUpOBaHHE NPEJACTABICHUNA O POIM (DHU3UKKA IS Pa3BUTHSA JPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEICTABICHWA O  BO3MOXHBIX  chepax  Oymymiei
po(heCCHOHANLHOM  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JabHenIeMy 0Oy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTikeHne dTUX Telield 00ecTieunBaeTCsl PEIICHUEeM CIEAYIOIMNX 3a/1ad B
mpoliecce n3ydeHus Kypca GU3NKA Ha yPOBHE CPETHETO O0IeTo 00pa30BaHHUS:

PUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHSIX,  BKJIIOYAasS  MEXaHUKY,  MOJEKYISpHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY M SJIEMEHTHI aCTPOPHU3UKH;

(dbopMUpOBaHHE YMEHUH MPUMEHATH TEOPETUICCKUE 3HAHUS JIJIST OOBSICHCHHUS
(GU3MYECKUX SIBJICHUH B MPUPOAC M JUIS TPUHATHS MPAKTHYCCKUX PEIICHUN B
TIOBCETHEBHOM JKU3HH;

OCBOCHHE CIIOCOOOB pEIICHUS PA3IWYHBIX 3aJad C SBHO 3aJaHHOU
duznyecKoil MOJENbIO, 3a/ay, MOJPa3yMEBAIOUINX CAMOCTOSITEIbHOE CO3/IaHHe
(GU3MYECKON MOJCIM, aJeKBaTHOW YCIOBHSAM 3aJadd, B TOM 4HCIE 3ajad
WHKXCHEPHOTO XapaKTepa,;

NOHMMaHWE (U3NYECKUX OCHOB W TIPUHIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJaMH CaMOCTOSTEIILHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GU3MYECKUX  OKCIICPUMEHTOB, aHajW3a MW HHTEpIpeTanud  WHGOpPMAIIUH,
oTpezieNieHuUs JOCTOBEPHOCTH MOJTyYEHHOTO Pe3yJIbTara;

CO3MaHHUE YCJOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIICIOBATEIHCKOM,
TBOPUYECKOH JIeATETHHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATBHON ASSTENHHOCTH, CBI3AHHOU
¢ GUBUKOM.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrnyOnéHHBIN ypOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Duszumka» Ha ypoBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOyYaloMMUCS, [UIAHUPYIOIIMMHU POJOJKEHUE
o0pa30BaHMs MO CHEIHATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOdUIIs.

Ha uzyuenue pusuku (yrayOnéHHBINH YPOBEHb) Ha YPOBHE CPEIHETO OOIIETo
obpazoBanus otBoauTCs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HEZEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
IPAKTHUYECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YYMTENb JI€JaeT BbIOOD
IpOBEJCHUS J1a0OpaTOPHBIX PA0OT M OMBITOB C YYETOM HMHAWBHUIYaTbHBIX
0COOEHHOCTEH 00yJarOIUXCS.



COJEPKXAHME OBYUYEHUA
10 KITACC

Pa3znen 1. Hayunblii MeTO] NO3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalbHas Hayka o npupoje. HayuHslit MeTo 1 mo3HaHus U
METO/Ibl UCCIIeI0BaHUS (PUBUUECKUX SBJICHUU.

DOKCHEpUMEHT M TEOpUsl B Mpollecce Mo3HaHus mnpuponabl. Habmionenue u
IKCIIEPUMEHT B (PU3HKE.

Crioco6bl  uM3MepeHus: (PU3MUECKHX BEIMYMH (AHAJIOTOBblE M LHU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  U3MepeHUH  (PU3MYECKUX  BEIUYMH  (aOCONIOTHAsT W
OTHOCHUTEJIbHASA).

MonenupoBanue (HpU3MUECKUX SBICHUI M MPOILECCOB (MaTepHalibHAs TOYKa,
abCOMIOTHO TBEPIOE TENIO, HcaNbHAS KUAKOCTh, HIACAIBHBIA Ta3, TOYCHYHBIN
3apsan). ['unoresa. @uznyueckuil 3aKoH, TpaHuUllbl ero npuMeHuMoctu. Gusnyeckas
Teopusl.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAYyYHOW KapTHUHBI
MHUpPa, B IPAKTUYECKOUN IE€ATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, navopamopnsie padomul, npaxmuKym.

W3mepenne cuiibl TOKa W HaNpsOKEHUS B IIEMH MOCTOSHHOTO TOKa IMpHU
MOMOIIIM aHAJIOTOBBIX U U(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMcTBO ¢ nudpoBoii gaboparopueit no ¢usuke. [Ipumepsl u3mepeHus
(bU3UYECKUX BEIIMYWH TIPY MIOMOIIH KOMITBIOTEPHBIX JATYHKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe ABMKEHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Tpsimast u oOpaTHast 3a1a4u MEXaHUKHU.

Panuyc-BekTop MaTepuanbHONM TOYKH, €ro MNPOEKIMH Ha OCH CHUCTEMBbI
KoopauHat. TpaekTopus.

[lepemelienne, CKOpOCTh (CpPEaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUAIbHOW TOYKH, MX MPOEKIHMH HA OCH CHUCTEMBl KOOPAMHAT.
Ciio)xeHue nepemMeneHnil U CI0KEHNE CKOPOCTE.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUXKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MMyTH MAaTepUaIbHON TOYKUA OT BPEMEHHU U HX
rpadukm.

CBoOomHOoe manmeHue. YcKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOr0 TMOJ YrioM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTEepUAIbHON TOYKH OT BPEMEHU U UX IPAPUKHU.



KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MAaTepUAIbHOW  TOYKM IO
OKPY>KHOCTH. YTJOBas W JIMHEWHass CKOpocTh. [lepuon m yacTtoTra oOpaiieHus.
enTtpocTpemutenbHOE (HOpMaIbHOE), KacaTelbHOE (TAaHTEHIIMAIBHOE) U MOJTHOE
YCKOpPEHHUE MaTEPUATBbHON TOUKH.

TexHuyeckrue YCTpOMCTBA U TEXHOJIOTMYECKHE IPOLECCHI: CIUIOMETP,
JBH)KCHUE CHApsAJIOB, LIETHbIC, IIeCTepEHYAThIE U PEeMEHHBIE TNEepeaayd,
CKOPOCTHBIE JTHU(THI.

Jlemoncmpayuu.

Mopens cucTeMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUS.

CriocoObI UCClIeTIOBaHUS IBU>KCHUM.

WrocTpanys NpeaenbHOro nepexoia i \3BMEpEHNEe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUHN C UCTIOJIL30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyXE U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmonenue nBukeHus Tena, OpPOIIEHHOTO TOJ YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu Mpu ABUKEHUH IO OKPYKHOCTH.

[IpeoOpazoBaHue yriaoBOil CKOPOCTH B PELYKTOPE.

CpaBHEHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OJHOTO U TOTO XKE
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

N3ydeHre HEpaBHOMEPHOTO ABWIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCcKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBH>)KCHUU.

U3mepenne  yckopeHuss  CBOOOJHOTO  mafeHUss  (PEKOMEHIOBAaHO
UCIOJIb30BaHue IIUPPOBOI TabOpaTOpHH).

W3ydyeHue [ABMKEHUS Tena, OpOIIEHHOTO ropu3oHTanbHO. [IpoBepka
TUIIOTE3bl O MPSAMOW MPOMOPLHOHAIBHOM 3aBUCHUMOCTH MEXAY JalbHOCTHIO
IOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TENA.

N3ydeHne IBHXKEHUS Tella MO OKPYXHOCTH C ITOCTOSSHHOM IO MOZYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TepuoAa OOpalleHusi KOHUYECKOTO MasTHUKA
OT €T0 MapaMeTPOB.

Tema 2. lunamuxa.



[lepBbiii 3akoH Hprotona. Mueprumanehble cucteMmsl orcyéra. [lpumHnmn
oTHocuTenbHOCTH ['anmunes. HenmHepunanpHble cUCTEMBbI OTCUETa (OINpEAEIICHUE,
IPUMEDBI).

Macca Tena. Cwita. [IpyHIun Cyneprio3unuy Cuil.

Bropon 3akoH HeroTOHA 17151 MaTepUaaIbHON TOUYKHU.

Tperuit 3axkoH HproTOHA /151 MaT€pUaAIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TI'PAaBUTALUOHHON U
MHEPTHOW MAaCCHI.

Cuna tspxkecTu. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO NaJEHUS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI U OT reorpaguyeckod IMUPOTHL. JIBUXKEHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxyerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUs CKOJIBKEHUS U CUJIA TPEHMS
nokos. Koa¢pduuument tpenus. Cuna cOnpoTHBICHHUS IPH [BWKEHUU Tela B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKECHUS.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHU4ecKue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IMOALIUITHUKH,
JBHYKEHUE NCKYCCTBEHHBIX CIIyTHHKOB.

Hemoncmpayuu.

Habmronenne nBMKeHHs TEN B MHEPLHMAIBHBIX U HEUMHEPIHAIBHBIX CHCTEMaX
OTCYETA.

[TpyHIMII OTHOCUTENBHOCTH.

KaueHne nByX LMJIMHAPOB WM WIapOB Pa3HOM MAacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIBLHON CUCTEMBI OTCYETA.

CpaBHEHHE  pABHOJIEWCTBYIOIIEH  MPHIOXKEHHBIX K TEIy CHI C
IIPOU3BECHUEM MACChI TEJIa HA €r0 YCKOPEHHUE B MHEPLIMAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOZHUKAIOUIUX B pPE3yJIbTaTE B3AUMOICHCTBHS TEII.

N3Mepenue macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U AJCHUU.

IleHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHUSI IOKOS, KAYEHHSI U CKOJIBKEHUS.

Yuenuueckuit saxcnepumenm, nabopamopnsie padomul, nPAKMuUKyMm.

N3mepenne paBHOACWCTBYIOUICH CHII MPH JBM)KEHUU OpycKa MO HAKIOHHON
IJIOCKOCTH.

ITpoBepka TUIIOTE3bl O HE3aBHMCHUMOCTH BpPEMEHHU JBHXKEHHUS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3AHHBIX HUTHIO, IEPEKUHYTON udepes
JErKui OJIOK.

N3mepenue koddduiiieHTa TpeHUs MO BEJIMYMHE YIII0BOTO Kod(duireHTa
3aBucuMocTy F.,(N).

HccnenoBanue nBHXEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
KO3(pULIMEHTOM TpEeHHUS.

W3ydeHne NBUKEHUS IPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. [loctymarenbHoe W BpalaTelbHOE JBHXKEHUE
TBEpAOro Teiaa. MOMEHT CHJIbI OTHOCUTENBHO OCH BpalleHus. [lnedo cuisl.
CrnoxeHue Cil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEINA.

YcroitunBoe, HEyCTOMYNBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PelIETYaThie KOHCTPYKIIUU.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

HccnenoBanre ycClIOBHMI paBHOBECHS TBEPAOTO TeNld, HMEIOLIErO0 OCh
BpALLCHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PAaCUET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBI.

Tema 4. 3axkonvt coxpanenusn ¢ Mexanuke.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. LleHTp Macc
CHUCTEMBI MATEPUAIBHBIX TOYEK. TeopemMa 0 IBUKEHUHU LIEHTPA Macc.

NMnynbe CUITbI M UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT umIlyJbca MaTepualibHOM TOYKH. I[IpencraBieHue o COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGora cumel HAa MaioM M Ha KOHEYHOM mnepemerneHuu. ['paduueckoe
npeacTaBiIeHue paboThl CHIIBI.

MoIHOCTS CUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU MATEPUAIBHON TOYKH.



[loTeHnIManbHBIE W HENOTEHUMANBHbIE CHIBL. lloTeHnManbHas »Heprus.
[lorenunanbHas 3Heprus ynpyro AepopMUPOBaHHON MpyxuHbL. lloTeHnuanbHas
DHEPIUs Tejla B OJHOPOJHOM I'paBUTAMOHHOM Imone. [lorennumaneHas sHeprus
TeJa B TPABUTALIMOHHOM I10JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThbsi KOCMHYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHUANbHBIX CHJI C HW3MEHEHHEM MEXaHWYEeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymnu s MACaIbHOM >KUAKOCTU KAaK CIEACTBUE 3aKOHA
COXpAaHEHUS MEXaHUYECKON IHEPTHH.

TexHuyeckue yCTpoMCTBAa U TEXHOJIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM MNHUCTOJET, THUPOCKOI, (QUIypHOE KaTaHWE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE nBMXKEHHE.

W3mepeHne MOIHOCTYU CHUJIBI.

W3MeHeHue 3Hepruu Tela Mpu COBEPILICHUN PabOTHI.

B3auMHble TNpeBpalllcHUs] KUHETUYECKOW M MOTCHUUAIBHOW SHEPrUU MpPHU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTHH MPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npaxmuKym.

N3mepeHne nMmyJiibca Tejia o TOPMO3HOMY MYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWISI M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBIL.

HccenenoBanre COXpaHEHHS UMITYJIbCA TPU YIIPYTOM B3aUMOJIEHCTBUM.

M3mepeHre KHHETUYECKON SHEPTUHU TeJla [0 TOPMO3HOMY ITYTH.

CpaBHEeHHE W3MEHEHUS MOTCHIUAIbHOW SHEPTUH MPYKUHBI C pabOTOM CHUJIIBI
TPEHU.

Omnpenenenue pabOTHl CHIIBI TPEHHUS MPH JBIKEHUU Tella MO HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3nka u TEepMOJIMHAMUKA.

Tema 1. Ochogbl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OCHOBHBIE MOJOXKEHUS MOJIEKYJsIpHO-KuHeTnyeckod Tteopun (MKT), ux
onbiTHOE oOocHoBaHue. [uddys3us. bpoyHoBckoe aBmxkeHue. Xapakrep
JBW)KCHUSI M B3aMMOJICHCTBUS YACTHUI] BellecTBA. Monenm CTpOEHHs Tra3oB,
KUIAKOCTEH U TBEPABIX TN M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozeneil. Macca u pasmepbl Mojekyn (atomoB). KonnuecTBo BelecTsa.
[Tocrosinnast ABoraapo.

TennmoBoe paBHOBecue. TemmepaTypa u cnocoObl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mopenbs uaeaNbHOro ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YACTHULBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkana remneparyp Kenbuna). 3akon Jlanbrona. M3omnponeccsl B
UJcalbHOM Tra3e C [IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
Ipe/ICTaBICHUE U30IMPOIIECCOB: U30TEPMa, U30XO0pa, U300apa.

CBsi3p  MeXIy [JaBJIE€HUEM U  CPEIHEH KUHETHYECKOM  SHEprueu
NOCTYIATEJIBbHOTO TEIUIOBOTO JBH)KEHHSI MOJIEKYJ HJIEATBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UICAIbHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KHMHETHYECKOW 3HEPTHEN MOCTYNaTeIbHOrO TEMJIOBOrO IBH)KEHHS €€ YaCTHULL.

TexHUYEeCKHE YCTPOMCTBA M TEXHOJIOIMYECKUE MPOLECCHL: TEPMOMETP,
0apoMeTp, MOoTy4eHHEe HAaHOMATEPHAIIOB.

Jlemoncmpayuu.

Mopenu 1BUKEHNS YaCTUL] BEUIECTBA.

Monens OpOyHOBCKOTO JBUKECHMUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOYHOBCKOTO JIBUXKEHUSI.

Huddys3ust xuaKocTen.

Mogaens onbita LlTepHa.

[IpuTsyKEeHUE MOJIEKYII.

Mopaenu KpUCTaJUIMYE€CKUX PEMIETOK.

Ha6monenue u ruccnegoBanne H30MpoIeCcCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaxmuKym.

HccnenoBanne Tporecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEMJI000MEHE MEXKTY TOpSYEH U XOJIOJHOUN BOJIOM.

W3yyeHne H30TEpMUYECKOrO0 Mpouecca (PEKOMEHJOBAHO HCIIOJIb30BAaHUE
1 poBoit TabopaTtopun).

N3ydeHne n30X0pHOro mpouecca.

N3yuyenue nzobapHoro npoiecca.

[TpoBepka ypaBHEHHSI COCTOSTHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunwi.

Tepmogunamuueckass (T/]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHENIHNE 1 BHYTpEHHHE MapaMeTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CUCTEMbl KaK CPEIHHUE 3HAYEHHUsI BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHNE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano tepMoauHamMukd. (CamMONpOM3BOJBHAS — pelaKcauus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopenp uaeambHOrO raza B TEPMOJWHAMHKE — CHUCTEMA YpaBHEHUM:
ypaBHeHHEe MenpaeneeBa—KiianeiipoHa U BbIpaXeHUE JJIsi BHYTPEHHEW SHEPIUH.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHUEHTPALHs YaCTHUILl, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue i1 BHYTPEHHEH SHEPIrUU OJHOATOMHOIO MACAIBHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHas paboTa B TepMoJuHaMuKe. Boruucienue padboTel 1o rpapuky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crmoco0  M3MEHEHHsS  BHYTPEHHEW  DHEPruu
TEPMOJMHAMHUYECKONH  cucTeMbl 0e3  coBepuieHus pabotel.  KouBekius,
TEILIONPOBOJHOCTb, U3TyUYCHHUE.

KomnuectBo Ttemnotel. TennoéMkocTh Tena. YaenbHas W MOJIIpHAs
TEINTIOEMKOCTH BeLIeCTBA. YpaBHeHuMe Maiiepa. YnenpHas TeIUIoTa CrOpaHHUs
toruBa. Pacu€r KoamuecTBa TemIoThl mpu  Teruionepenade. I[lonstue 00
annabaTHOM TIporecce.

[lepBblidi 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KosmuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

Bropoil 3akOH TepMOAMHAMHUKH JJisi PAaBHOBECHBIX IMPOLIECCOB: YEpe3
3aJIaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAUHAMUYECKON CHCTEMBI IPOXOJHUT
eIMHCTBEHHAs aanadara. AGCONIOTHAs TeMIeparypa.

BTtopoii 3ak0OH TEpMOJMHAMUKH i1 HEPAaBHOBECHBIX  MPOLIECCOB:
HEBO3MOKHO NEpeaTh TEIIOTY OT OoJiee XO0IOAHOro Tea K 0ojiee HarpeToMmy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh MpUPOTHBIX MPOIIECCOB.

[Tpunnunsl aectBus TerioBbix MamuH. KIIT/I.

Makcumansaoe 3nauenue KIIJI. [ukn Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUrareseil. TemioBoe
3arpsi3HEHUE OKPYKAIOLIEH CpeJIbl.

TexHUYeCKHEe YCTPONCTBA M TEXHOJIOIMYECKUE IPOLIECCHI: XOJIOAWIbHUK,
KOHJUIIMOHEP, AU3EIbHBIM W KapOIOpaTOpHBIM JBUTraTeNH, NapoBas TypOUHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATYp, YTWUIM3aLUs «TEIUIOBBIX» OTXONOB C
UCIOJIb30BaHUEM TETUIOBOTO HACOCA, YTHIIM3AIUS OMOOPTaHNYECKOTO TOILTUBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Jlemoncmpayuu.

W3meHenue Temneparypsl pu aanadaTtuyeckoM paclIupeHUN.

Bo3ayuiHoe orauso.

CpaBHeHUE yAENbHBIX TETNIOEMKOCTEHN BEILIECTB.



CriocoObI M3MEHEHHS BHYTPEHHEH SHEPTHH.

HccnenoBanue aguadbaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, navopamopnsie padomul, npaxmuKym.

N3mepeHne yaeinbHON TENI0EMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUJIKOCTEM.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. @azoevie nepexoowl.

[TapooOpa3oBanue u KoHACHcamus. lcmapeHue W KWIeHHWE. Y enbHas
TEIJI0Ta MapooOpa3OBaHUA.

HacpllieHHblE W HEHacChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIECHUS HACBIIIECHHOTO apa OT TEMIIEPATYPhl, KX HE3aBUCUMOCTH
0T 00BbEMa HACKHIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyPhl KATICHHS OT JaBJICHUS
B JKUJIKOCTH.

Brnaxnocts Bo3yxa. AOCOJIIOTHASI U OTHOCUTEIbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucramnnueckue u amopdubie Tena. AHU30TPOIUS CBOIMCTB
KkpuctaiioB. [lmaBieHne W Kpuctaimm3auusa. YJIENIbHAas TEIJIOTA IUIABIEHUS.
Cybnumarnwsi.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aegopmariui.

TemnmoBoe pacHIUpeHHe KUJIKOCTEH U TBEPJBIX Tel, 00BEMHOE U JIMHEHHOE
pacuimpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHMM YacTHUIl BEIECTBA KaK MPUYHHA
TEIIOBOTO PacCIIMpPEHUs Tell (Ha KAYeCTBEHHOM YPOBHE).

[Ipeobpa3zoBanue 3Heprun B (Pa3oBbIX Mepexoaax.

VYpaBHeHue TerIoBoro OanaHca.

[ToBepxHocTtHOe HaTspKeHME. Kod3(p(UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsapueie aBnenus. JlaBiaeHue noa HCKPUBIEHHONW TOBEPXHOCTBIO KUJIKOCTH.
®opwmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOILIECCHI:  HKUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jlemoncmpayuu.

TennoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.

Kunenwne. Kunenue npu noHM>KEHHOM JIABJICHUU.

M3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnbITEl C MBUIBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBieHUs.

Mopenu HEHbIOTOHOBCKOM KHUJKOCTH.

Crioco0Ob1 M3MepeHUs BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasl nepopmarmii.

Ha6monenue manbix gedopmariuii.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

N3yueHue 3aKOHOMEPHOCTEN UCTTAPEHUS KUITKOCTEN.

N3mepeHne yaenbHOM TENJIOTHI MIJIABJICHHUS JIBJA.

M3yueHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne abCOMIOTHOM BIIAXHOCTHM BO3JyXa M OILIEHKa MaccChl MapoB B
IOMEIICHHH.

N3mepenne ko3P puiimeHTa noBEpXHOCTHOTO HATSHKEHUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCMMOCTH  nedopmanud  pe3swHOBOTO oOpasma  oT
IPUWIOKEHHOW K HEMY CHJIBI.

Paznen 4. JaekTpoanHamMuKa.

Tema 1. Inexkmpuueckoe noJe.

OnekTpu3aluss Tel U e€ MpOosBICHUSA. OJEKTpUYecKuid 3apsia. [Ba Bupaa
IIEKTPUYECKUX 3apAnoB. IIpOBOOHMKH, JUANEKTPUKA U  MOJYNPOBOIHUKH.
DNEeMEHTapHbI 3NEKTPUYECKUH 3aps. 3aKOH COXPaHEHHUs >SJIEKTPUYECKOIO
3apsza.

B3aunmoneiictBue 3apsaoB. Toueunsie 3apsanapl. 3akoH Kynona.

DiekTpudecKkoe nojie. Ero geicTBre Ha JJIEKTPUUYECKUE 3apsiJIbl.

Hanpspk€HHocts  snektpuueckoro  mons.  [IpoOueiit  3apsin.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOro Nojisi. OJHOPOIHOE AIEKTPHUUECKOE TOJIE.

[ToTeHUMABHOCTh 3JIEKTPOCTATHYECKOTO IMMOJs. Pa3HOCTH MOTEHIMATIOB H
HanpsbkeHue. lloTeHnuanbHass >HEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[Torenuman anexkrpocraruyeckoro nosst. CBsA3b HANPSHKEHHOCTH MOJIS U Pa3HOCTH
NOTEHIMAIOB ISl  AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOrO, TaK U
HEOJHOPOJIHOTO).

[TpyHLIMIT CYyNIEPIIO3ULINU HIIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnga. Ilome paBHOMepHO 3apsbkeHHOM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOro No 00béMy Iapa. Ilome paBHOMEpPHO 3apsKEHHOU
OeckOoHEYHOM TIOoCKOCTH. KapTWHBI JUHUI HampspKEHHOCTH ATHX TMOJeH u
DKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsA0B.

JusnexTpuku B DJJIEKTPOCTATUYECKOM  TOIJIE. Jwusnextpuueckas
IPOHUIIAEMOCTD BEILIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coennHEHNE KOHIEHCAaTOPOB. [locnenoBarenbHOe COeqMHEHNE
KOH/JIEHCATOPOB.

DHeprust 3apsHKEHHOT0 KOHAEHCATopa.

JIBrkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUYECKOM ITOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JIJIEKTPOCKOIL,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKass 3alllUTa, 3a3eMIJICHHE BJIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepaTop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TTOJIE€ IBYX 3apSIKEHHBIX MUIACTHUH.

Monens anekTpocratuyeckoro reueparopa (Baun ae I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM IIOJIE.

DnekTpocTaTuyecKas 3amuTa.

YCTpONUCTBO U IEUCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKONU MPOHUILIAEMOCTH.

OHeprus 3JIeKTPUYECKOTO OIS 3apsHKEHHOTO0 KOHJIEHCATopA.

3apsKa 1 paspsjika KOHJIEHCcATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaxmuKym.

OueHka cui B3auMOJEHCTBUS 3apsKEHHBIX TET.

HabGnronenue npeBpallieHus SHEPTUH 3apsKEHHOTO KOHAEHCATOpa B SHEPTHIO
U3JIy4EHUs CBETOANO/IA.

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAILEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HampspKEeHUs) npu
MOCJIEA0BATEIBHOM COEAUHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmMpuiecKuii mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcmoBusl cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma i1 ydacTka 1enu.

DneKTpudecKoe COIIPOTHBJICHUE. 3aBUCUMOCTh COIIPOTUBJIEHUS
OJHOPOAHOTO MPOBOJHHUKA OT €ro JUIMHBI M IUIOWAAU TOIEPEYHOIO0 CEYEHUS.
VY enpHOE CONPOTUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, Mapajuie]bHOE, CMEIIAHHOE COEIUHEHHUE MPOBOJHUKOB.
Pacuér pa3zBeTBnéHHBIX dnekTpudeckux 1eneil. [Ipasmma Kupxroda.



Pa6ora snexrpuyeckoro Toka. 3akoH J[xoymns—Jlenma.

MOMHOCTh 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BbIIEIsSE€Mas Ha
pe3ucrope.

OJIC um BHYTpEHHEE COINPOTHUBJIIEHHWE HCTOYHMKA TOKa. 3akoH Owma s
MOJHOW (3aMKHYTOM) JJICKTPUYECKOM 11enmr. MOIIHOCTh HMCTOYHHMKA TOKA.
Koportkoe 3ambikanue.

KoHaeHcaTop B L€y MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIEpPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUH.

Jemoncmpayuu.

M3mepeHne CUilbl TOKA U HAIIPSKEHU.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpsKEHHS UL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTb COIPOTUBIICHUS IUIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOLIAH MOMEPEYHOr0 CEUEHUs U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBIIEHUS TPU OCTOSSHHOM
HaIPSHKEHUH.

[Ipsimoe nzmepenune DJIC. KopoTkoe 3aMbIKaHHE TralbBaHUYECKOTO 3JIEMEHTA
Y OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bI coenuHeHust ICTOYHUKOB Toka, DJIC barapeii.

HccnenoBanre pa3HOCTH MOTEHUUAJIOB MEXAY IMOJKOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B LIEMN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PEZUCTOPOB.

W3mepeHne yAeIbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanve 3aBUCUMOCTH CHJIBI TOKA OT HAIPSOKEHUS JUISL  JIAMIIbI
HaKaJIUBaHMUS.

YBenuuenue npenena u3MepeHus aMmrnepMerpa (BoJbTMETPA).

N3mepenne D/1C 1 BHyTPEHHETO CONPOTHUBIICHUS UICTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMH MCTOYHHMKA TOKA
OT CWJIBI TOKA B IIEMN.

HccnenoBanre 3aBUCMMOCTH MOJE3HOM MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paznruunvix cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
IPOBOAUMOCTb TBEPABIX METAJLIOB. 3aBUCHUMOCTbH CONPOTUBIICHUS METAIIOB OT
TemiiepaTypbl. CBEpXIpOBOAUMOCTb.



OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TosrynnpOBOJHUKH. CobcTBeHHass W TOpHUMECHas  MPOBOJUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoa. [1oynpoBoIHUKOBBIE TPUOOPBHI.

ONEeKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHUCCOLUALMS.
Onextposns. 3akoHbl Papajes 1 JIEKTPOIIN3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIM
paspsan. PaznuyHeie TMIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. I1nazma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHHUE: Ia30pas3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NpUOOpHI: AMOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ, TajdbBaHUKA, paUHUPOBAHUE MEIH,
BBIIUIABKA aJIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIUSI.

Hemoncmpayuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 3ekTposimza dapazes.

HckpoBoit paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOIUMOCTH METAJIOB U MOJYIIPOBOIHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTbD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaxmuKym.

Hab6monenue anextponmsa.

N3mepeHue 3apsiia OJHOBAIEHTHOTO MOHA.

HccnenoBanue  3aBUCMMOCTH  CONIPOTHUBIICHHMSI — TEPMOPE3UCTOpA  OT
TEMIIEpaTyphI.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKU AUOJA.

Pu3nyecKuil NIPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BETMYMH C UCIOJIB30BaHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEJINYMH.
OueHka rpaHul] NOrPEeIIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHM, MCCIEAOBAHUW  3aBUCHMOCTEU
buznyecKnx BEIMYWH, MPOBEpPKa MPEAJOKEHHBIX THMNOTe3 (BHIOOp U3 pabdorT,
ONMCAaHHBIX B  TEMAaTUYECKMX  pas3enax «YYEHMYECKMM  JKCIIEpUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYMY).

MexnpeaMeTHbie CBA3M.

WUzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS ¢ YYETOM COAEPKATENBHBIX MEXIIPEIMETHBIX CBS3EH C KypCcaMHu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEM 00068 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIA (akT, TUMOTEe3a, (U3NYecKas BEIMYMHA, 3aKOH,



Teopusi, HAOJIOJACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUH, U3MEPUTENbHbIE TPUOOPHI, UPPOBast 1ad0OpaTOpusI.

Mamemamuka: peuieHne CcUCTeMbl ypaBHeHHMH. JluneitHas QyHKIuS,
napaboJia, runep0osia, ux rpadukd U cBoicTBa. TpuroHomerpudeckue (GyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTRBO.
BekTops! 1 uX MPOEKIMH HAa OCU KOOPIMHAT, CIIOKEHHE BEKTOPOB.

Buonozua: mexannueckoe IBIKEHUE B XKHUBOW mpupoze, nuddysus, ocMoc,
TETUI0O0OOMEH JKMBBIX OPTaHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOUIEH Cpelbl,
yTUIU3aldsg OWOOPTraHUYECKOTO TOIUIMBAa JUIS BBIPAOOTKH «TEIJIOBOW» W
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSKCHHUE U KAMUJUISIPHBIC SBIICHUS B TIPUPO/IC,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBa, MOJISIpHAs Macca, IOJIyYeHHEe HaHOMATEpHAIOB, TETUIOBBIC
CBOMCTBa TBEPIBIX TEN, KUIKOCTEH U Ta30B, KUIAKUE KPUCTAIUIBI, JIEKTPUICCKHE
CBOIICTBa METAIIJIOB, SJCKTPOIUTHYECKAs TUCCOLMALINSA, TAIbBAHUKA, JIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeobpazoBaHue JBMKEHUN C HMCIOJB30BAHHEM MEXaHH3MOB,
yu4€T CyXOro M IKHAKOTO TPEHHS B TEXHUKE, CTATUYECKHUE KOHCTPYKIIUU
(KpOHIITEWH, peméryaTble KOHCTPYKILIHUK), UCTIOIB30BAaHUE 3aKOHOB COXpPaHEHUS
MEXAaHUKH B TEXHUKE (THPOCKOIN, BOAOMET WM ApPYTue), ABUTATEIb BHYTPEHHETO
CropaHus, apoBas TypOuHa, OBITOBOM XOJIOAUIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJTyYeHUsI COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE HaHOMATEpUAIOB, H
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE JJIEKTPONPUOOPOB,
ra3zopaspsiIHble JaMIIbl, TOTYIPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KIIACC

Pa3znen 4. JaekTpoanHamMuKka.

Tema 4. Maznummnoe noJe.

B3anmoneiicTBUEe TOCTOSHHBIX MAarHUTOB W INPOBOJHUKOB C TOKOM.
MaruntHoe mnone. Bektop MarHuTHOM uWHAyKIMH. [IpuHiun cynepnosunnu
MArHUTHBIX NIOJIEN. JIMHUM MarHUTHON MHIIYKIWH.

MarauTHoe 1moJjie IPOBOJHUKA C TOKOM (MPSIMOTO MPOBOJIHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYJIb. J[BH)KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHutHoM mnose. PabGora cuibl Jlopenua.

MarunuTtHoe nose B BeuecTBe. @eppOMarHeTUKY, Mapa- U AMaMarHEeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOTMYCCKHUC HPOLCCChI: IMPUMCHCHHUC

MTOCTOSTHHBIX MarHHUTOB, AJIEKTPOMArHUTOB, TECTeP-MYIbTUMETP,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MAarHATHOTO — MOJS  IOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nuHUN MarHuTHOW MHAYKIIUU TIOJIS JUIMHHOTO MIPSIMOTO MPOBOTHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH1ia Ha HOHBI JIEKTPOJIATA.

HabGmronenue aBuxeHus mydka 3JIeKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMT JNENCTBUSA AIEKTPOUZMEPUTEIBHOTO npubopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

HccnenoBanrie MarHUTHOTO OISl TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccenenoBanue AeMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmriepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW MHAYKIIUM Ha OCHOBE U3MEPEHUSI CHIIbl AMIIepa.

Tema 5. Inexkmpomaznumnan uHOYKYUs.

SIBiieHue ANEKTpOMAarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MarHUTHOMU
uHaykuuu. OJIC wHAOyKnuM. 3aKOH JJieKTpoMarHuTHOW wuHAykuun Dapanes.
Buxpesoe anexrpudeckoe nozue. Toku Dyxo.

OJC uHAYKUMM B MPOBOJHUKE, JBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€NM IOCTOSIHHOIO TOKAa.
SABnenue camonHaykuuu. 3J[C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHl: MHAYKIHUOHHAS
I€4b, COJIEHOU/I, 3alllUTa OT JICKTPU3ALMNU TEJI IPU ABUKECHUNA B MATHUTHOM T10JIE
3emun.

Jlemoncmpayuu.

HabGnrogenue siBjaeHus 3JIeKTPOMarHuTHOM MHTYKIIUH.

UccnenoBanne 3aBucumoctd OJIC MHAYKOMM OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenue MarauTa B alFOMIUHUEBOH (METHOM) TpyoOe.

SIBiIeHME CAMOMHTYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuit skcnepumenm, navopamopnsie padomuol, npaKmMuKym.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHON UHIAYKIIUH.

Onpenenenue NHAYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIINH.

COopka MoJien 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOAHBIE KOJIEOAHNUS.

["apMonunyeckue konebanusi. Kunematnueckoe ¥ JTMHAMHYECKOE OIMUCAHUE.
DHepreTuyecKkoe ONMUCaHUuE (3aKOH COXPAHEHUS MEXaHWYECKOW »Hepruu). BuiBoa
JTUHAMAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJICOAHUN U3 WX YHEPTeTUYECKOTO U
KMHEMAaTUYECKOTO OMUCAHMUSL.

AmMmutyna u ¢asza kosebanui. CBs3b aMIUIMTYbl KOJeOaHUN HCXOAHOU
BEJIMYMHBI C aMILIUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m uacrora koseOanuii. [lepmom Mayibix CBOOOTHBIX KOJIEOAHUIN
MaTEMaTU4YeCKOro MasTHHKA. llepros cBOOOAHBIX KoONeOaHW MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aryxaromux Kojaebanusx. BeiHy)eHHbIe KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckre yCcTpoMCTBa M TEXHOJIOTHYECKHE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3bIKalbHble MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHUSI.

HalGmronenue He3aBHCHMOCTH TIEPHOJIa MaJIbIX KOJIEOAHU Tpy3a HA HUTH OT
aAMILTATYIbI.

HccnenoBanue 3aTyXarwmux KoiaeO0aHU U 3aBUCUMOCTH TIEPHOJ1a CBOOOHBIX
KOJIEOAHHM OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWl Tpy3a HA MACCUBHOM TMpYXKHHE C IEJbIO
dbopmupoBaHUS IPEACTaBICHUIN 00 UACATBHON MOJCIN MPY>KUHHOTO MAasSTHHUKA.

3aK0H COXpaHEHUs YJHEPTUU NPU KoJIeOaHUSX rpy3a Ha NPy KUHE.

HccnenoBanre BIHYXACHHBIX KOJIEOaHUIA.

Hab6nronenue pesonanca.

Yuenuueckuit skcnepumenm, navopamopnsie padomuol, npaKMUKyM.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSHOTO W MPYXUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBIKEHUS TENa B X0/I€ KOJIeOaH Ha yIIPYTrOM TO/ABECE.

M3y4yeHune nBUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBaHue YHEPTUU B IPYKUHHOM MASTHHUKE.

HccnenoBanue yoObIBaHUS aMIUTUTY/IbI 3aTyXalONINX KOIeOaHuH.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiil KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUS B
uaeanpHOM KoisiebatenbHOM KOHType. ®Popmyna Tomcona. CBsi3b aMILIUTY/bI
3apsijia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIBI TOKA B KOJe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUU B UI€aIbHOM KOJIe0aTEIbHOM KOHTYDE.

3aryxaroume JIEKTPOMAarHUTHBIE KoJie0aHusl. BbIHYyX1I€HHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHusI.

[lepemeHHbII TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIMTYAHOE U
JCICTByIOIEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUS MpH pa3indHoil (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHYCOMIAIBHBIN TEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LI€NM CHUHYCOHJAIBHOIO IEPEMEHHOIO TOKA. PE30HaHC TOKOB.
Pe3onanc HanpspkeHUN.

Wneanvupiii  Tpanchopmartop. IlpousBonactBo, mepegadya u moTpeOiIeHHE
IEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKHE PUCKHA MpU IPOM3BOACTBE JJeKTpodHepruu. KymnbTypa
VCITOJIB30BAHUS AJIEKTPOIHEPTHH B [IOBCEIHEBHON KU3HH.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMUYECKHE IMPOLECCHI: JIEKTPUYECKUM
3BOHOK, F€HEPATOP IEPEMEHHOTO TOKA, IMHUHU dJIEKTpOIIepeay.

Jlemoncmpayuu.

CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOHBIX KOJIEOAHHUH OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp HE3aTyXaroOIIKX JIEKTPOMATrHUTHBIX KOJECOAHUH.

Monenb 2IeKTpPOMarHuTHOTO TeHEpaTopa.

BoinyxaeHHbIe CHHYCOUAaTbHbIE KOTeOaHusl.

Pesncrop, KaTymka MHAYKTUBHOCTH M KOHIEHCATOP B LENH IEPEMEHHOIO
TOKA.

Pe3oHanc mnpu 1oOCIEIOBAaTEIbHOM COCIMHEHMHM pE3UCTOpa, KaTyIIKU
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHChOpMaTopa.



Mopeinb TUHUY AIIEKTPOIIEPEAAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

N3yuyenue tpanchopmaropa.

HccnenoBanre mepeMEHHOTO TOKa 4Yepe3 IOCIeNOBATENIbHO COEIUHEHHbIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

Habmronenune 3mekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH TEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3J1eKMpPOMAZHUNIHbBLE GOJIHDbL.

Mexanudeckue BOJHBI, YCJIOBHS HX pacnpocTpaHeHus. [lomepeunbie u
pOJ0JIbHBIE BOMHBL. [lepuos, CKOpOCTh pacnpocTpaHEHUsT W JJIMHA BOJIHBI.
CBolicTBa MEXaHWYECKUX BOJIH: OTpPa)XCHHUE, MperoMiieHue, WHTepdepeHnus u
nudpakims.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHUE OKPY>KAIOIIEH CPEbI.

DNEKTPOMArHUTHBIEC BOJHBI. Y CIIOBUS M3MYyYEHUS JICKTPOMArHUTHBIX BOJIH.
B3anMHuast opueHTaIms BEKTOPOB B AIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPaKEHUE,  MPeIoMIICHUE,
noJisipu3anus, uHTepdepeHuns u qudpaxims.

[[Ikana 31eKTPOMarHUTHBIX BOJIH. [[pUMEHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIBI paguoCBA3U U TeneBuAeHusA. Pannonokanms.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKaIOLIEH Cpeibl.

TexHruecKue yCTPONCTBA M TNPAKTUYECKOE NPUMEHEHUE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, pajiap, paIuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIBTPa3BYKOBAsl JUATHOCTHUKA B TEXHUKE M MEIUIIMHE.

Hemoncmpayuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MMONIEPEUHBIX U MPOIOIBHBIX BOJIH.

Konebmomeecs Teno Kak MCTOYHHK 3BYKa.

3aBUCHUMOCTH JUTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HalGmronenue otpaxeHus U mpeioMICHUS MEXaHUYECKUX BOJTH.

Hab6mronenue natepdepennnn u qudpakinuy MEXaHHIECKUX BOJTH.

AKyCTUYECKHI pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro pUMEHEHHE.

HaGmronenue cBsi3m TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KoJeOaHuH.

HccnenoBanre  CBOWCTB  AJIEKTPOMATHUTHBIX  BOJIH: OTpa)KeHue,
pesioMJIeHUE, Moaspu3anus, 1udpakius, uHTepdepeHus.

Oo6napyxeHue nHHPAKPaACHOTO U YIbTPAPUOIETOBOIO U3ITYUECHHI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPpAKMuUKym.



M3ydeHne napameTpoB 3ByKOBOW BOJIHBI.

M3ydeHne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMOJIMHEWHOE pacIpOCTpaHEHUE CBETA B OJAHOPOAHOU cpene. JIyu cBera.
To4eyHbIl HICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OoTpaxkeHUs cBeTa. llocTpoenne n3o0pakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTesb
npenomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [I0cToSHCTBO 4aCTOTHI
CBETA M COOTHOILICHHWE JJIMH BOJIH NPH NEPEXOJE MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. Jucnepcust csera. CnokHbIM cocTaB 0eloro cpeTta.
IIBerT.

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIil yroyi MojJHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobupartonie u pacceuBarompe JuH3bl. ToHkas smH3a. DokycHoe
paccTossHUE M OINTUYECKas CHJIa TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOW cepruyeckod JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTes MPETOMIICHUS.

dopmysia TOHKOW JUH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xon sy4a, MpOWENIIErO JUH3Y MOJ IPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontudyeckoi ocu. IlocTpoeHne wu300paKeHM TOUKM W OTpe3ka NpsSIMON B
coOMpaloIIKX U pacCeUBaIOIIUX JIMH3AaX U UX CUCTEMaX.

OnTuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHHMKOB. IIpuMepsl KilacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaknus cseta. [Judpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAaKCUMyMOB IIpM IAQJ€HUH MOHOXPOMAaTHYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIMA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanue NpeaoMIIEHUs CBETA.

Habmronenne noaHOro BHyTpEeHHETro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanre XoJa CBETOBBIX IIYYKOB Y€pe3 IUIOCKOINApaUIEIbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKeHUH B JIMH3aX.

Mopaenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudpakiIMOHHOW PeIIETKH.

Habmonenue nudpakiinoHHOTO CHIEKTpa.

Hab6mronenue nucnepcun cera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HATIPSHKEHUN.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

W3mepeHne nokasaTess peJoMIIEHHs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSTHUSI OT BemiecTBa (Ha
IpUMEPE KUJKUX JTUH3).

N3mepenne POKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomyuenue n300pakeHus B CUCTEME U3 INIOCKOTO 3€pKajia M JIUH3bI.

[Tonmyuenue n300pakeHus B CUCTEME U3 JIBYX JIHH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINN U MOISIPU3aLUU CBETA.

M3ydeHne noyisipu3aliy CBETA, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yyenune naTEpPEPEHITNH JIA3ePHOTO U3ITyYCHHS Ha IBYX IIETISX.

Hab6monenue aucnepcnn.

Hab6mronenue u uccnenoBanue AMPPaKIMOHHOTO CIIEKTpa.

W3mepeHne JuHbl CBETOBOW BOJIHBI.

[TomydyeHue criekTpa W3Iy4YEHUs CBETOAMOAA TIPU MOMOIIU TU(DPaKITMOHHON
PELIETKY.

Pasznen 6. OcHOBBI crIeIHAJIBLHON TEOPUU OTHOCHTEIbHOCTH.

['paHubl  NPUMEHUMOCTH  KJIACCHMYECKOM  MexaHukuh.  lloctynarel
CIIEIMAIbHON TEOPHUH OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  mHTepBal.  [IpeoOpasoBanus  Jlopenia.
Ycnoue npudnHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHH U COKPALIEHUE JJINHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHUYeCcKHe YCTpPOWCTBA M TEXHOJIOTMUECKHE IPOLECCHl: CIIyTHUKOBBIE
NPUEMHUKH, YCKOPHUTEHN 3aPSKEHHBIX YaCTHUL.

YyeHnueckui IKCIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHue MUMIYyJbca W DHEPrUM  PEISTUBUCTCKUX  dYacTuil (1o
dboTorpadusiM TPEKOB 3apPS>KEHHBIX YACTUI] B MATHUTHOM I10JIE).

Pasznen 7. KBanToBasi ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBECHOE TEIJIOBOE M3JIy4YeHHE (M3ITydeHUE aOCOJIOTHO YEPHOTO TEINA).
3akoH cMmemienuss Buna. I'mnores3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dorordpdext. Omwitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHEHHE
Onnmreiina 1 potospdexra. «KpacHas rpanunay Gorosaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHME CBeTa Ha aOCOJIOTHO
MOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaXkarollyro mnoBepxHocTh). Ombitel I1. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTul. Bomubl ne bpounns. [Inuna Bonssl ne bponnsa u
pazMepbl o0JacTH JOKalIM3alMu JBUXKYyLIeiics dactuisl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 31eKTpoHOB Ha KpUCTaILIaX.

Crneunduka nzmepenuit B Mukpomupe. COOTHOUIEHUSI HEONPEAeIEHHOCTEH
I'eiizenoepra.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLIECCHI: CIEKTPOMETP,
dboTodeMEHT, (HOTONATYUK, TYHHEIBHBI MHUKpPOCKOI, COJIHeUHas Oarapes,
CBETOAMO/I.

Jlemoncmpayuu.

®o1orh(DHeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekra.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHHS  IMOJIYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Ceeroguog.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

Hccnenosanne Gporopesucropa.

N3mepenue nocrosinHoi [l1anka Ha ocHOBe ucciienoBanus Gororddekra.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOIHUOJ OT HAIIPSKEHUS.

Tema 2. @uzuka amoma.

OneIThl IO HCCIEAOBAaHUIO CTpPOEHUs aroma. [lmanerapHas Mozenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyyenue u norionieHrue GOTOHOB MpU NEPEXOAE aroma
C OJTHOTO YPOBHSI SHEPTHUH HA IPYTOU.



Bunsl cnexktpoB. CrieKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/A.

CrnoHTaHHOE U BBIHYKJIEHHOE U3yueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu.

Mopuens onsita Pesepdopra.

Habmronenne nuHedvaTbIx ClIeKTPOB.

YCTpONCTBO U ICUCTBUE CUYETUMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJHBI Ja36PHOTO U3Ty4YECHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

Hab6mronenue nmuaeidaToro crnekrpa.

HccenenoBanue CrieKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoM Punbepra.

Tema 3. Duszuka amomMHo20 A0Pa U INEMEHMAPHBIX YACHUY,.

Hyxnonnas monens sigpa I'eiizenOepra—Banenko. 3apsia sapa. MaccoBoe
yucno sapa. M3oronsl.

PamnoaktuBHOCTh. Anbda-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['amma-nu3nyuyeHue.

3akOH pPaAuOAaKTUBHOTO pacnaja. PaguoakTHBHBIE HM30TONBI B MPHUPOJE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3JIy4eHUs. BiusHue paivMOaKTUBHOCTH HA YKUBbIE
oprauu3msbl. EcrecTBeHHbI QoH n3nyueHus. JJozumerpus.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl siapa.

Anepusie peakuuu. Jlenenue u cuHTe3 sAaep. AnepHbie peakTopsl. [Ipobdiembl
YOPaBIsIEMOr0 TEPMOSIAEPHOTO CHHTE3a. OKOJOTHMYECKHUE ACHEKThl Pa3BUTHUS
SIEPHON SHEPIETUKH.

Mertoapl perucTpanuy U UCCIEN0BaHUS 3JIEMEHTAPHBIX YACTULL.

@dyHIaMEHTaJbHbIE B3aUMOJCHUCTBUA. bapHOHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-ritooHHas MOAENb apOHOB.

®duszuka 3a npenenamu CranmapTHoll Moxaenu. TE€MHas maTepus U TEMHas
DHEPIUsl.

EnunctBO pusnyeckoit KapTUHBI MUpA.

TexHu4yecKne yCTpoiCTBa U TEXHOJIOTHUYECKUE MTPOLIECCHI: TO3UMETP, KaMmepa
BunbcoHa, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aTroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpadHsl.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yyenue norsioieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMUHM M aCTPO(PU3UKH.



Ortanbl pa3BuThs actpoHomuu. [IpuknaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHUYECKHX 0OBEKTOB.

Meronel aCTpOHOMHYECKHX HccieqoBaHU. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAsT aCTPOHOMHMSI.

Bun 3Bé3mnoro neba. Co3Be3nmsi, sSpKue 3BE3BI, TUTAHETHI, WX BHUIANMOC
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk sHeprun CoJiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMma «CEeKTpaJIbHbINA KIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOW IOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJIsI 3BE3] TJIABHOW NOCJIENOBATEIBHOCTA. BHYTpEHHEE CTpOEeHHe
3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUU U 3BoMonuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxenue u nuxenue CosiHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. YEpHbBIE ABIPHI B Sapax
rajgakTHK.

Bcenennas. Pacmupenune Beenennoit. 3akon Xa00sa. Pazberanue rajakTuk.
Teopus bonpioro B3peiBa. PEMMKTOBOE M3ITydEeHHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€3qHOr0 HeOGa HEBOOPYXKEHHBIM TJIA30M C MCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH JI ONpe/iesieHUs MOJ0KEeHNUsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEepHOro MOJIyIIapusi U SIPKUe
3BE3/bI.

HaGmiogenuss B Tteneckon JIyHbI, MJIaHET, TYMaHHOCTEHM U 3BE3IHBIX
CKOIUICHUM.

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 u3Mepenus (PU3NYECKUX BETUYNH C MCIOJIH30BAHMEM aHAIOTOBBIX
¥ U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB W KOMITBIOTEPHBIX JATUNKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THNoTe3 (BBHIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3felax «YUYEHUYECKHM  JKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYMY).

O6o01maromee NOBTOPEHUE.



O0o01menne U cucTeMaTu3alus CoAepKaHHUs pa3fenoB Kypca «MexaHHKay,
«MonekynsipHas pu3nKa U TEpMOAUHAMUKA», «DIEeKTpoauHamMuKkay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHATIBHOM TEOPUH OTHOCUTENbHOCTHY», «KBaHTOBas
¢uznka», «JIEMEHTbl aCTPOHOMUHU U aCTPOPUIUKNY.

Ponp ¢u3uku M acTpOHOMMM B HKOHOMHUYECKOM, TEXHOJIOIMUYECKOM,
COLIMATIbHOW M 3THYECKON cepax AesiTeIbHOCTH YeOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOM KapTUHE MUpPA, 3HAYECHHUE OIMCATEIIBHOM,
CHUCTEMAaTU3UPYIOIIEH, OOBSCHUTEIBPHOM WM  MPOTHOCTHYECKOW  (DYHKIUMH
(¢uznueckoil Teopuu, poib (GU3NUECKON Teopuu B (POPMUPOBAHUU IPECTABICHUN
0 (Qu3nMyecKkol KapTUHE MUpPA, MECTO (U3NYECKON KapTUHBI MUpPaA B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJACTABICHUM O IPUPOJIE.

MexnpeaMeTHbie CBA3H.

N3yuenne kypca (¢usukum yriyonésHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS ¢ YYETOM COAEPKATENBHBIX MEXIPEIMETHBIX CBSI3€H C KypCcaMHu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduul U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIA (hakT, TUMOTe3a, (U3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, OHKCHEPUMEHT, MOJEIUPOBAHHUE, MOJIENb, HW3MEpPEHUE,
HOTPELIHOCTH U3MEPEHU, U3MEPUTENBHBIE IPUOOPHI, LIUPPOBas 1adopaToOpusl.

Mamemamuka: pelieHUE CUCTEMBl YpaBHEHHW. TpPUTOHOMETPUYECKHE
(GYHKIIUN: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX IPOEKIUU HA OCU KOOPJMHAT, CIOKEHHUE BEKTOPOB.
ITpousBoaHble 3neMeHTapHBIX (GyHkumid. [lpu3Haku 1onOoOUsS TPEYroJIbHUKOB,
olnpezeseHue MIOMAaH MIIOCKUX GUryp u o0bEma Tei.

Buonozus: »>nexTpuueckue SBICHHUS B XKUBOM mpupojie, KosieOaTelbHbIE
JBW)KCHUS B JKUBOW INPHUPOAE, OKOJOTMYECKHE PHUCKA MPH IPOU3BOJCTBE
JIEKTPOIHEPTHUH,  DICKTPOMAarHUTHOE  3arpsA3HEHHME  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JMAarHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBICHUA B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB Y MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYypa TBEPIBIX
T€1, MEXaHU3Mbl O0O0pa30BaHUsl KPHUCTAUIMYECKON PEIIETKH, CHEKTPaIbHBIN
aHaJIN3.

TI'eocpagua: MarHuTHBIE TIONIOCA 3€MIIM, 3aJI€KH MAarHUTHBIX  PYA,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TPUMEHEHHE IIOCTOSHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
3JIEKTPOJIBUraTeNlb SIKOOM, reHepaTrop MEPEMEHHOro0 TOKa, MHAYKLHMOHHAs Iedb,
JIMHUU DJIEKTpOIEpeay, dJIEKTPOJABUTATENb, pajgap, PaIHOIPUEMHUK, TEIEBU30D,
aHTeHHa, TtenegoH, CBY-meub, ynabTpa3ByKoBass JMarHOCTUKa B TEXHUKE,



POEKIMOHHBIN amnmnapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oatapesi, CIIyTHUKOBBIE
NPUEMHUKH, AI€pHAsi SHEPIreTUKA U SKOJIOTUYECKUE aCIIEKThI €€ Pa3BUTHS.



I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHLIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHMS Yy4yeOHoOro mnpeamera «Du3nka»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIOCOOHOCTH 00YYarOIIMXCsl pyKOBOCTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEHW TMO3HMIMEH JTUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAINH, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO OOIlEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IPOLECCE PEAIM3alNH OCHOBHBIX HAIPaBICHUN
BOCHUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPa’kIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAaHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYArOIIETOCsS  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJ€HAa POCCUIICKOro 00IeCTBA;

e TMPUHATHE TPAAUIUOHHBIX OOIIEYEIOBEUECKHX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECSATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOliecTBa, y4yacTBOBaTb B CaMOYINpaBIeHMM B 00pa3oBaTelibHON
OpraHM3allNy;

e YMEHHME B3aHUMOJEHCTBOBATH C  COLMAIbHBIMU  HMHCTUTYTAMU B
COOTBETCTBHUH C X (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHHTAapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPHUOTHYECKOT0 BOCIIUTAHUS:

e c(opMUpPOBaHHOCTH POCCHUICKOMN IpaKIaHCKOM UIEHTUYHOCTH,
MaTpUOTHU3MA;

e IEHHOCTHOE OTHOIIEHHWE K TOCYAApPCTBEHHBIM CHMBOJIAM, JOCTHKCHUAM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHHUS;

e CIIOCOOHOCTH OIIEHWBATH CUTYAIlUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YUCJE B AEATEIBHOCTH YUEHOTO;

e OCO3HAHHUE JMYHOIO BKJIAJIa B MOCTPOCHUE YCTOMUMBOIO OYIyIIETO.

ICTETHYECKOI0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs OCTETHKY HAYYHOI'O

TBOPYECTBA, MPUCYIIETO (PU3MIECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEeC K pa3iuyHbiM chepam npodecCHOHaTbHON e TeIbHOCTH, B TOM
YHClie CBSI3aHHBIM ¢ (QU3UKOW U TEXHUKOM, yMEHHE COBepILIaTh
OCO3HaHHBIN BbIOOp Oynyiiel mpodeccuu U peaaTu30BbIBaTh COOCTBEHHBIE
KU3HCHHBIE IIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M €aMOOOpA30BaHMIO B
oOnactu (pU3MKHU HA IPOTXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYphl, OCO3HAHUE TI100aIBHOIO
XapakTepa dKOJIOTMYECKHUX IpodiieM;

IUIAHUPOBAHWE M OCYLICCTBICHHUE ICHCTBUU B OKpYXAlOLIEH cpele Ha
OCHOBE 3HaHUS LIEJIEW YCTOMYMBOTIO PA3BUTHS YEJIOBEYECTBA;

paclIMpEeHne ONbITa JAESATEIbHOCTH HDKOJOTHMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOUIMXCS 3HaHUH 1O (hU3HKeE.

HEHHOCTH HAYYHOI'O MIO3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAaHHME IEHHOCTH HAy4YHOW AESATEIbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATH MPOEKTHYIO M HCCIEA0BATEIbCKYIO
NEATEIbHOCTh UHANBUIYAJIbHO U B CPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA
Ba3oBble Jijornueckue 1eicTBHA:

CaMOCTOSITeNIbHO ~ (POPMYJIMpPOBaTH M aKTyalU3UpoBaTh MpodiiemMy,
paccMaTpHBaTh €€ BCECTOPOHHE;

ONpEeNeNsaTh LENH JEATEIbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU HUX
JNOCTH)KEHHS;

BBISIBJISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHST B PacCMATPUBAEMBIX
bu3NUeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUs] MPOOJIEMbl ¢ YYETOM aHAIM3a UMEIOIIHUXCSA
MaTepHaIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pe3yJIbTaTOB LIENSM, OLIEHUBATh PUCKU MOCIEACTBHM 1EITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSIX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX POOIIEM.

Ba3oBble uccieaoBaTe/IbLCKHeE TeHCTBUSA:

BJIAJ€Th HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMU U METOJaMU
bu3nuecKoil HayKH;



BJIAJCTh HAaBBIKAMH  y4e€OHO-HCCIICIOBATEIHCKON u MIPOEKTHOU
NEATeTLHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pelieHus 3amad  (U3HUIecKOoro
coJiepKaHusl, IPUMEHEHUIO Pa3IMYHbIX METOJIOB TO3HAHUS;

BJIAJCTh BHUAAMH JIEATEIBHOCTH IO IOJYYEHHI0 HOBOTO 3HAHUS, €ro
WHTEPIPETANN, TPEOOPA30BAHUIO U PUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusX, B TOM YHCJI€ TPU CO3JAaHHHM y4EOHBIX MPOEKTOB B 00JACTH
bu3ukuy;

BBISIBIISITh MPUYMHHO-CIIEICTBEHHbIE CBSI3M M aKTyaJU3MpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3y €€ pelleHus, HaXOAUTh apryMeHThl IS
JIOKA3aTelIbCTBA CBOMX YTBEPIKICHHM, 3a/JaBaTh MapamMeTpbl U KPUTECPUU
pEIICHMS,;

aHANIM3UPOBAaTh TOJYUYEHHbIE B XOJI€ pEHIeHUS 3aJayd pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh M (GOPMYIHUPOBATh COOCTBEHHBIE 33aJaud B 00pPa30BATEIHHOU
NESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HUKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH PUOOPETEHHBIHN OIIBIT;
YMETh MEPEHOCUTh 3HAaHMS 1O (QU3NKE B NPAKTUYECKYIO OOJaCTh
KU3HEICITCIILHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX YUYEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIE UJIEH, PEIaraTh OpUrdHaIbHbIE MOAXObl U PEIICHHUS;
CTaBUTb MPOOJIEMBbI U 33/1a4H, AOMYCKAIOIINE aIbT€PHATUBHBIE PEIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJa/IeTh HaBBIKAMHU MOJIydyeHUs1 MHGOpManuud (PU3MUECKOTO COAEp KAHUA
U3 UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBIISATH IOMCK,
aHaIN3, CHUCTEMATH3alMI0 M HMHTEPIpEeTalnio MH()OpPMAIUN pPa3TUYHBIX
BUOB U (OPM IIPEICTABICHMUS;

OLICHUBATbH JJOCTOBEPHOCTH HH(POPMAIINH;

UCIIONb30BaTh CpeACTBa MH(POPMAIMOHHBIX H KOMMYHHUKAIlMOHHBIX
TEXHOJIOTHMH B  PEHICHUMH KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX |
OpPraHM3allMOHHBIX 3aJ]ad C COOJIOACHHEM TpeOOBaHUN HSPrOHOMMKH,
TEXHUKHA O€30MacHOCTH, TUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX U
THUUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE30MMacCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKaHMSI B Pa3IMYHbIX (hopmarax c
y4€TOM Ha3Ha4deHus HHGQOpMaUMM W LEJNEeBOM ayIuToOpuu, BbIOUpas
ONTUMAJIbHYIO (POPMY MpEICTaBICHUS U BU3YyaJIN3aLIUH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBHA:



OCYIIECTBISATh OOIIEHWE Ha Yypokax (HU3MKH W BO BHEYPOUHOU
NEeSATeTLHOCTH,

pacmo3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTyalldd © CMSATYaTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTHYHO HM3JIaraTh CBOIO TOUYKY 3PEHHS C MCIOJIh30BAaHUEM
SI3LIKOBBIX CPEJICTB;

MOHMMATh W WCIOJh30BaTh  MPEMMYIIECTBA  KOMaHIHOW U
WHINBHUIYAJIbHON paboTHI,

BBIOMpATh TEMATHUKy U METOJBI COBMECTHBIX ACHCTBHIA C y4E€TOM OOIIMX
WHTEPECOB M BO3MOXXHOCTEH Ka)I0T0 WieHa KOJIJICKTUBA;

NPUHUMATh T€TM COBMECTHOM JIEATETLHOCTH, OPTaHW30BBIBATH U
KOOPJIMHUPOBATh JICUCTBUS TIO €€ JOCTIKCHUIO: COCTaBIIATh IUIAH
JIEHCTBUH, pactipeIeNsiTh POJIA ¢ YIETOM MHEHUI yYaCTHUKOB, OOCYKIATh
pe3yNbTaThl COBMECTHON PaOOTHI;

OIICHMBATh KA4ECTBO CBOETO BKJIaJa M KaXKJIOTO YYaCTHHMKAa KOMaHIbI B
001t pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npemyiaraTh HOBBIE TMPOEKTHI, OIEHWBATh HJIEH C TO3UIUA HOBU3HBI,
OpPUTHHAIILHOCTHU, IPAKTHUECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUYECKOE IOBEACHHUE B Pa3IUYHBIX
CUTyalusiX, TMPOSBIATH  TBOPYECTBO HW  BOOOpakeHHWe,  OBITh
WHUIIAATHBHBIM.

PeryasiTuBHbIE YHHBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusamnus:

CaMOCTOSITEJIbHO ~ OCYIIECTBIJISITH ~ [MO3HABATENbHYIO  J€ATEIbHOCTh B
obrmacti (UBUKM U ACTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopMyIMpoBaTh COOCTBEHHBIE 33/a4H,

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PEIICHUs PACUETHBIX U KaueCTBEHHBIX
3a/1a4, TJIaH BBIMOJIHEHUS MPAKTUUECKOW paboOThl ¢ y4ETOM MMEIOLIUXCS
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JaBaTh OIICHKY HOBBIM CHUTYAIlHsIM;

pacmMpATh paMKH  yd4eOHOTO TpeaAMeTa Ha  OCHOBE  JIMYHBIX
MIPEATIOYTCHU N,

JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, Opath Ha ceOs
OTBETCTBEHHOCTh 32 PEIICHHUE;

OTICHUBATH MIPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO SPYIULKUUA B 00JACTH
(bU3MKH, TOCTOSIHHO MOBBIIATH CBOM 00pa3oBaTENbHBIA W KyJIbTYPHBIH
YPOBEHb.

CaMOKOHTpOJIL, IMOIUOHAJIbHBbIN NHTE/JIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B AEATEIBbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HABBIKAMU TIO3HABATEIHHOM pediekcur KaKk OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHU;

UCIIOJIB30BaTh TPHUEMBI pediekcuu s OICHKA CUTyalluu, BbIOOpa
BEPHOT'O PELICHUS;

yMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMAThH PEIICHUS] MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IPU aHAIU3E PE3YJIbTATOB
JIEATEIILHOCTH,

MPUHUMATh Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IPU aHAIU3E PE3YJIbTATOB
JIeSTCIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKH.

B mpouecce nOoCTHKEHHSI JTUYHOCTHBIX PE3YJbTaTOB OCBOECHHS MPOrpamMMbl IO
(¢u3uke a8 ypoBHA cpeAaHero oOmiero oOpa3oBaHUS |y OOyYaroIUXcs

COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN MUHTEJUIEKT, peAnoIaratonmii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCS K
OMOIMOHAIILHBIM W3MEHEHUSIM U TPOSBIATh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEN MOTHBAIIMM, BKIIIOUAIOIIEH CTpEMIICHHE K JOCTHXKEHUIO LIENTU
U yCliexy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHE JIEWCTBOBATh, UCXO/S U3
CBOMX BO3MOXKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh AMOIMOHAIBHOE
COCTOSIHME JPYTUX, YYHUTHIBATh €r0 TPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJIIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTPAMBATh
OTHOIIEHUS C JPYTUMHU JIIOJAbMH, 3a00THUTBLCS, MPOSBISATH HHTEPEC U
paspemniath KOH(QIUKTHI.

I[MPEAMETHBIE PE3VJIbTATDI



K xonuy oOyuenus B 10 knacce npeaMeTHbIE pe3ylbTaThl HAa YriyOI&éHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIHA:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOW, TEXHOJOTHYECKOM,
HKOJIOTMYECKOM, COIMAIbHOW M OATUYECKOM cdepax NeaTeITbHOCTH
4yeJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOIN Hay4YHOU KapTHHE MUPA,
3HAYCHHE OINUCATENbHON, CHUCTEeMATU3UPYIOMIEH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (HU3UYECKON TEOPpUM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU UM TEPMOIAMHAMUKH, POJib (PU3UYECKON TEopuu B
dbopMHpOBaHUHU MIPEACTABICHUHN O (PU3NUECKOIN KapTUHE MUPA;

paznuyaTh YCJIOBUS NPUMEHUMOCTH MOJenel (Qu3nyeckux Ten u
MPOIIECCOB (SIBJICHWI): WHEpIMaNIbHAs CHUCTeMa OTCcuéTa, abCOIIOTHO
TBEPAOE TEJIO, MaTEepUAIbHAA TOYKA, PABHOYCKOPEHHOE JBHXKEHUE,
cBOOOJHOE TajeHue, abCOMOTHO ymopyras jaedopmaius, aOCOTIOTHO
yhnpyroe u abCoMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIN ra3a, )KUJKOCTH
U TBEPAOro (KpUCTAIUIMYECKOIr0) Teja, UACanbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE IEKTPUYECKOE TOJIE;

paznuyaTth yclioBUs (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATh W OOBICHITH MEXAaHWYECKHE TMPOIECCHl W  SBIICHHSI,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUsA, TpeoOpa3zoBanusa [amuies uisi CKOpPOCTH M IMEepeMeleHus,
3akoHbl HprOTOHA, mNpUHIMO OTHOCUTENbHOCTH [anmumnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS UMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBSI3b Pa0OTHl CHUJIBI C M3MEHCHHEM MEXaHHUYECKOW JHEpPTHH,
yCIIOBUSI paBHOBECUS TBEPJOrO Teia), IMPU OSTOM  HUCIOJIB30BATh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeodpazoBanwmii [ amuies, BTOporo
U TpPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMMIyJibca U
MEXaHUYECKOIN IHEPTUH, 3aKOHA BCEMUPHOTO TSITOTEHHUS;

aHAIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLECCHI U SIBJICHUS, UCIOJIb3YS
ocHoBHbIe moJioxkeHuss MKT wu 3akoHbl MoOJEeKyJIsapHOW (GU3UKH U
TepMOJUMHAMHUKUA (CBA3b JAaBJEHUS HWJEAJBbHOIO Tra3a CO CpelHel
KUHETHYECKOW JHEPTUEN TEIUIOBOTO JBHXXEHHS W KOHLEHTPALMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphbl BELIECTBA CO CpPEOHEW KHHETHYECKOU
DHEPIrUEN TEMJIOBOTO ABUKEHMS €r0 YACTULl, CBSI3b JIABJICHUS UIECAJIBbHOIO
raza C KOHUEHTpPAalUMEW MOJIEKYJ M €ro TEMIIEpaTypoil, YpaBHEHUE
MeunneneeBa—Knanepona, TepBbli 3aKOH TEPMOAMHAMMKH, 3aKOH



COXpAHEHUsl SHEPIHMM B TEIUIOBBIX IPOLIECCAxX), MPU 3TOM HCIOJIb30BATh
MaTEeMaTUYeCKOe BBIPAKECHHE 3aKOHOB, yKa3blBaThb  yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUs MenaeneeBa—KianeipoHa,

aHAIM3UPOBaTh M OOBACHATH DJIEKTPUUYECKUE SIBICHHS, HCIOJIb3Ys
OCHOBHBI€ TOJOXKEHUS U 3aKOHBI JIEKTPOJAMHAMUKU (3aKOH COXPaHEHUS
IIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHI[UAIBHOCTD
IIEKTPOCTATUYECKOIO TIOJIA, MNPHUHLMI CYHEPIO3UINH SIEKTPUUECKUX
MOJIEN, TP ATOM YyKa3blBas YCIOBHUS NPUMEHHMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHMS: 3aKOHbI Oma i y4acTka
ey U JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JIeHna,
npasuiia Kupxroda, 3akonsr @apazest 11st 37€KTPOIH3a);

OMUCHIBATh (PU3NYECKUE TPOLIECCHl U SBJICHUS, WCIOJb3Yys BEIMYWHBI:
NEpEMEILICHNE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIa U CUCTEMBI TEN, CUIIA,
MOMEHT CHJIbI, JaBJIEHUE, NOTEHUUAIbHAS DJHEPrUsl, KUHETUYECKas
PHEprusi, MeXaHU4ecKas SHeprus, padoTa CHibl, LEHTPOCTPEMHUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CUia YHNPYrOCTH, CHJIa TPEHUS, MOIIHOCTD,
SHEepPrusl B3aMMOACHCTBHUS Tena ¢ 3emi€i BOMM3M €€ TOBEPXHOCTH,
9HEprus ynpyroi jgedopmaruu  MOpYKUHBI, KOJUYECTBO TEIJIOTHI,
abCoJI0THAs TeMmIeparypa Tena, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSS
SHEpPrusl WUACATBHOTO OJHOATOMHOTO Ta3a, paboTa HIealIbHOTO Tasa,
OTHOCHUTENBbHAA BIAXHOCTh Bo3ayxa, KIIJ[ wmaeanbHOro TemmioBoro
JBUTATEIISA; AIEKTPUUECKOE T0JIE, HAIPSKEHHOCTD 3JIEKTPUUYECKOTO OIS,
HaINpspKEHHOCTh TOJISI TOYEYHOIO 3apsja WM 3apspDKEHHOTO Iapa B
BAKYyME W B JUAJIEKTPUKE, IOTEHIMAN 3JIEKTPOCTATUYECKOTO TOJI,
pPa3HOCTh  IMOTEHUHMAJOB, AJEKTPOJABHWKYINAs  CWJa, CHJa  TOKa,
HaIlpsSDKEHUE, MOIIHOCTh TOKAa, JJEKTpUYecKas EMKOCTh IIJIOCKOrO
KOHJIEHCATOpa, COMPOTUBIICHUE yYacTKa LENH C TMOCJIEIOBATEIbHBIM U
NapajuieNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI FJIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBACHATP  OCOOCHHOCTH  MPOTEKaHHA  (PU3MYECKHX  SIBJICHMIA:
MEXaHUYECKOE JIBUJKEHHE, TEIUIOBOE JIBH)KECHHE 4YacTUL[ BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBHkKeHUEe, TU(dy3us, HUclapeHue,
KUIIEHUE W KOHJCHCALIMS, TJIABJICHUE U KPUCTAIUIN3alUs, HAIIPaBIEHHOCTh
TEIJIONEepENaut, MIEKTPU3aLUs TeJl, SKBUIIOTEHIUAIbHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

IPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEJIMYUHBI OT
OpYyrol C  HCIOJb30BAaHUEM  MPSAMBIX HM3MEPEHHUHM, TMpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHpOBaTh pe3yJbTaThl MMOTYYEHHON
3aBUCHUMOCTH (PU3NYECKUX BEJIWYMH B BHUAEC TIpapuKOB C YYETOM



aOCONIIOTHBIX MOTPEIIHOCTEN N3MEPEHHI, IENaTh BHIBOBI IO pe3ysbTaTaM
UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHbIE HM3MEPEHUs (PU3MUECKHX BEJIMYMH, HPU STOM
BBIOMpPATh ONTUMAJIbHBII METOA M3MEPEHUs, OLIEHUBATh aOCONIIOTHBIE U
OTHOCUTEJIbHBIE TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOANUTDH ONBITHI IO MPOBEPKE MPEITI0KEHHONW THIOTE3bI: TIaHUPOBATh
HKCMEPUMEHT, COOMPATh FKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAaJTU3UPOBAThH
NOJy4eHHbIE Pe3yJbTaThl U JAeNaTh BBIBOJ O CTAaTyce MpeIIoKeHHOM
TUIIOTE3bI;

coOumoiaTh npaBuiia 0€30MacHOTO TpyJa MPH MPOBEICHUN HCCIIeI0BaHHMA
B paMKax ydeOHOro »HKCIEpPUMEHTa, IMpakTUKymMma U  y4eOHo-
UCCIIEIOBATENIbCKONM M IMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHHEM
U3MEPUTENBHBIX YCTPOICTB U J1aOOpaTOpHOTo 000pYyI0OBAHUS;

pemiaTth pacy€THblE 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOI
¢usznyecKoil MOJENIbI0: HA OCHOBAaHUHM aHANIM3a YCIOBUS OOOCHOBBIBATH
BEIOOp (U3WYECKOW MOJENH, OTBEYAIOIICH TpeOOoBaHUSM 3a/ayw,
OpPUMEHATH  (HOPMyINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TMOCTYJaThl
¢u3nUeckux Teopuil TPH MCIOJIb30BAHUM MAaTEMaTHYECKUX METO/I0B
peleHus 3a1a4, IPOBOJUTh pacuéThl HA OCHOBAaHUU MMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBATh PE3yJbTaThl M KOPPEKTUPOBATh METOJbI PELIECHUS C
y4€TOM TMOTYYCHHBIX PE3YJIbTATOB;

pemaTh KayeCTBEHHBIE 3ajaud, TpeOyrolue MPUMEHEHHUS 3HAHUU U3
pasHbIX pa3/enoB Kypca (U3MKH, a TAK)KE UHTETPAllMU 3HAHUN U3 APYTruX
NPEIMETOB €CTECTBEHHO-HAYyYHOI'O IIMKJA: BBICTPAUBATh JIOTUYECKYIO
[ENOYKY pacCyKJIeHUI ¢ ONOPOil Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHUS,

UCTOJIb30BAaTh TEOPETHUECKUE 3HAaHUSA Uil OOBSCHEHHS OCHOBHBIX
NPUHIUIIOB PabOThl U3MEPUTENLHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
¥ TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH MPUMEPHl BKIAJa POCCHMCKUX U 3apyOexHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATD MOCIIEACTBUS OBITOBON M MPOU3BOICTBEHHOMN
JESITEIbHOCTH YEJIOBEKa, CBA3AHHOM C (PU3WYECKUMHU MPOILIECCaMU, C
MO3UINI KOJOTHYECKONW 0€30IacHOCTH, MPEACTABICHUH O PAllMOHATLHOM
IPUPOIOIOIB30BaHUN, @ TAK)KE Pa3yMHOM HCIOJIb30BAHUU JIOCTHKCHHNA
HAayKd ¥ TEXHOJIOTUH [UIs JalbHEMINEero pa3BUTHS YeJOBEYECKOTO
o0I11eCcTBa;



OPUMEHATh pa3iNyHble CocoObl paboThl ¢ MHOpMAIHEeH (PUINIECKOTO
CONIEpP)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIHOJIH30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTUM MJIs TIOMCKa, MepepadOTKU U MpEeAbABICHUA Y4YeOHOUW W
HAYYHO-TIONYJISIPHOM MHPOPMAaLIUHU, CTPYKTYPHUPOBAHHUS M MHTEPIpETAIINU
uHbOpMaIMK, TOJNYYEHHOM U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpPMAIMI0O W  OLIEHHWBAaTh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaIuH;

HPOSIBIISTD OpraHu3aIMOHHBIE u MIO3HABATEJIbHBIE yMEHUs
CaMOCTOSITENILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMA B TMpoIlecce
BBITIOJTHEHUSI IPOCKTHBIX U YU€OHO-UCCIIEI0BATENIbCKUX PaloT;

paboTath B Tpymme C HCIOJIHEHUEM Ppa3IMYHBIX COIHUAIBHBIX pOJIeH,
IUTAHUPOBATh PabOTy TPYMIbI, PAllMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTAHJIAPTHBIX CUTYalMsX, aJIeKBATHO OIICHUBATh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYMIIBI B pEeLICHUE paccCMaTpUBaeMOil MpoOIeMbl;

IPOSIBIISATS MOTUBAILMIO K Oyayiiel nmpohecCuoHanbHOM AeSITENbHOCTU IO
CHEUHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xoniy oOyuenuss B 11 knacce mpeaMeTHbIE PE3yNbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJIKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

NOHMMATh pPOJb (U3UKK B DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHOW M 3TUYECKON c(epax AeATeIbHOCTU YEJIOBEKa, POJb U MECTO
GuU3MKN B COBPEMEHHOW HAy4yHOW KapTHHE MHpa, pOJib aCTPOHOMUU B
NPAaKTUYECKOM JIESITEIbHOCTH 4YEJOBEKAa W JaJbHEHMIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE ONMCATEIBHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENILHOW U TPOTHOCTHYECKON (YHKIMNA (PU3MUecKoil Teopuum —
IIEKTPOJUHAMUKH, CIELHAIIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢usuku, ponap (usHuecKkor Teopur B (HOPMUPOBAHMM TMPEACTABICHUIN O
duznyecKoil kKapTuHEe MUpPA, MECTO (PU3MUECKON KapTHHBI MUpPA B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IIPUPOJIE;
pa3nuyaTh YCJIOBHMS HPUMEHMMOCTH MoAeled (QU3MYECKUX Tel MU
MPOILIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJIHOPOJIHOE
MarHMTHOE MOJIs, TAPMOHUYECKUE KOJeOaHUs, MaTeMaTUYECKUIl MasATHUK,
UJCAIBHBIA TPYKUHHBI MAasTHUK, FapMOHUYECKHE BOJIHBI, WICAIBHBIN
K0J1e0aTENIbHBIN KOHTYp, TOHKas JIMH3a, MOJIEIEH aTOMa, aTOMHOTO si7pa U
KBaHTOBOW MOJIENIM CBETA,

pa3nuuaTh yCIOBHUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, NTOHUMAaTh BCEOOIIMU XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIIOIb30BAaHUS YACTHBIX 3aKOHOB;



aHAIIM3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIE IIOJOKEHHS M 3aKOHBl JJIEKTPOJUHAMUKH U
CIEIMAIIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUS
AIEKTPUYECKOro  3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  WHAyKOWW, TnpaBwio Jlennma, cBa3p  IJC
CaMOMHIYKIIMM B DJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
U3MEHEHUS  CWJIbl  TOKa,  IOCTYJaTbl  CHEUUAIbHOM  TEOpUH
OTHOCHUTEILHOCTH DWHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHMUSI, UCIIOJIb3YSI
MOJIOKEHUS ~ KBaHTOBOM  (u3uku  (ypaBHeHHMe  OWHINTEHHA IS
dororddexra, mepBelidi UM BTOpOM mocTynaTel bopa, mpuHIHUI
COOTHOIIEHUST HeomnpenenéHHocte ['eiizenOepra, 3akOHbI COXPAaHEHUS
3apsiI0OBOTO M MACCOBOTO YMCEN W DHEPTUM B SANIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

OMHCHIBATh (PU3NYECKUE TPOLIECCHl U SBICHUS, WCIOJb3YyS BEIMYWHBI:
HaNpPsHKEHHOCTD JIEKTPUYECKOTO MOJISL, MOTEHIMAN 3JIEKTPOCTATHYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUAJIOB, JJIEKTPOJABMKYILAS CHJIA, WHIYKIMS
MAarHuTHOTO IMOJSl, MAarHUTHBIM MOTOK, cuia Amnepa, WHIYKTUBHOCTb,
AIEKTPOABUKYIIAS CHUJAa CAMOMHIAYKLIHMH, SHEPrusi MArHUTHOTO MOJIA
IPOBOJHUKA C TOKOM, PEJSITUBHUCTCKMM MWMITYJIbC, ITOJIHAs SHEprus,
SHEpPrusi TMOKOsI CBOOOAHOM 4YaCTHIIBI, PHEPrUsi W HUMIYJIbC (POTOHA,
MacCOBO€ YMCIIO U 3aps]l AIpa, JHEPTHUSI CBA3M SApa;

OOBACHATH  OCOOEHHOCTH  MPOTEKaHHs  (U3MYECKUX  SIBJICHHIL:
AIIEKTPOMArHUTHASL UHIYKLUS, CAMOUHYKIIUS, PE30HAHC, HHTEPPEPEHITUS
BOJIH, Ju(pakuus, [AUCIEpPCHs, TIOJHOE BHYTPEHHEE OTpa)KEHUE,
dorornekrpuueckuit 3pdext (poroaddext), anpda- m Oera-pacmagbi
aqep, raMMa-usilydeHue sjep, (pu3nyeckue NPUHIMUIBL CIEKTPaTbHOTO
aHanu3a u padoThI Ja3epa;

ONpENENATh HANPABICHUE HHIYKIMM MAarHUTHOTO MOJISI IPOBOJHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKeHNE, CO3/IaBaEMOE TUIOCKAM 3€PKaJIOM, TOHKOM JTUH30M,
Y PaCCUUTHIBATH €0 XAPAKTEPUCTUKH;

IIPUMEHSTh OCHOBOIIOJATAIOIIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHaIM3a © OOBIACHEHHWS (PU3WYECKUX  IMPOIECCOB,
IPOUCXOMSIINX B 3BE3[aX, B 3BE3AHBIX CUCTEMAX, B MEKTalaKTUUECKON
cpene; NBUKEeHUsI HEOECHBIX T, DBOJIIOLMHU 3BE3/1 U BeenenHnoi;
IPOBOJUTH HCCIIEIOBAHWE 3aBUCUMOCTEH (U3MUECKMX BEIMYHH C
UCIIOJIb30BAaHUEM TMPAMBIX H3MEPEHUW, MpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3ylbTaThl MOJYyYEHHOM 3aBHCHUMOCTH



¢uznyeckux BENMYUH B BHIE TIpadukoB C Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEeHMH, JielaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS;

IPOBOJNTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIMYUH, NPU ITOM
BbIOMpaTh ONTUMAJIBHBIA METOJ U3MEPEHUs, OLICHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX U3MEPEHUM;
IPOBOJNUTH ONBITHI IO MPOBEPKE MPEITI0KEHHONW TMIOTE3bI: TIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce IpPeNIOKEHHOU
TUIIOTE3BI;

OIHCHIBATh METObI OJYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
cobmroiaTh mpaBuia 6€30MacHOTO TPyAa MPU MPOBEACHUH HCCIEIOBAHUN
B paMKax ydeOHOro »HKCIEpPUMEHTa, IpaKkTUKyma U  ydeOHo-
UCCIIEJOBATENbCKONM M IPOEKTHOM JEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 00OPYIOBAHMS;

pemaTe pacyE€THBIE 3a4a4d C SIBHO 33JaHHOM M HESBHO 3aJaHHOU
¢uznyecKkoil MOJeNbl0: HAa OCHOBAHMM aHajW3a YCJIOBHS BBIOMPATH
¢usznueckue MOJENH, OTBEYarolMe TpeOOBaHMUSIM 3aladyd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPUN
OpU  HCIOJB30BAaHUM MaTeMAaTHMYECKUX METOJOB pEIIeHUs 3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMHM MMEIOIIMXCS TaHHBIX, aHAJTU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATh METOJbI PEIICHUS ¢ YYETOM MOITYYEHHBIX
pE3yJIbTaTOB;

pelarth KayeCTBEHHbIE 3a7aud, TpPeOYIoIUe NPUMEHEHUs 3HaHUM W3
pa3HBIX pa3leNioB Kypca (PU3UKU, a TAaKKE WHTErpalluil 3HAHUW U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LIENOYKY pacCyKJIEHUI C OOPOi Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHHUS,

UCIIONb30BAaTh TEOPETUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOWUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH TNPUMEPBl BKJIAJa POCCHUMCKMX U 3apyOekHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBICHEHUE IPOLIECCOB OKPYKAIOLIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLICHUBAThH MOCJEICTBUS OBITOBOI U MPOU3BOACTBEHHON
NESATEIIBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOLIECCAMHU, C
HO3ULHI 3KOJOTHYECKON O€30I1aCHOCTH, MPEACTABICHUI O pallMOHAIbHOM
IPUPOIONIOIB30BAHUM, a TAKXKE Pa3yMHOM HCIOJb30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH Ui JaJbHEWIIero pa3BUTHUA YEJIOBEYECKOTO
00111eCTBa;

NPUMEHATh pa3jNyHble CocoObl paboThl ¢ MHOpMAIHe (U3NIECKOTO
COJepX aHUA C UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, PU 3TOM HCIOJb30BATh COBPEMEHHBbIE MH()OPMALMOHHBIE
TEXHOJOTHH I TIOMCKa, TepepaboTKM M TPEIbSBICHHUS y4yeOHOW W
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
UHpOpMaLUY, TOJYYEHHON U3 pAa3NWYHBIX HMCTOYHUKOB, KPUTHYECKU
aHATM3UPOBaTh  IOJydyaeMylo  HMHPOpPMALMIO W OLEHUBaTh &
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHalln3a UCTOYHUKA WH(OPMALINK;

POSIBIISATH OpraHHu3aIiOHHbIC u MO3HABaTEJIbHbIC YMEHHUS
CaMOCTOSATEILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHUM B Ipolecce
BBITIOJIHEHUS IPOEKTHBIX U yU4eOHO-UCCIIE0BATENbCKUX padoT;

paboTaTh B TpyMIE C HCIOIHEHHEM pa3jIHYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATIBFHO PACTIPEACATh ACITeIbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJI€KBATHO OLICHUBATH BKIJAJ KaXJOro U3
YYaCTHHUKOB TPYIIIBI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI;

HPOSIBJISITh MOTUBAIMIO K Oyayel npodeccuoHanbHON AesITeIbHOCTH MO
CHEIHAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIs.
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1.2 DJIeKTpOMarHuTHasE MHYKIUs 13 1 https://m.edsoo.ru/UON2POT6H
Uroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexannueckue KoneOaHus 10 https://m.edsoo.ru/K1L1DOL8J
2.2 DJEeKTpOMarHUTHBIE KOJIeOaHUs 15 https://m.edsoo.ru/H6D3K8DEE
M
2.3 CXATMACCIHE H SCKTPOMATHITHEE 10 1 https://m.edsoo.rt/N20O9RIH7X
BOJIHBI
2.4 Onruka 25 1 https://m.edsoo.ru/DOC7Q9W3B
Uroro no pazgeny 60
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
3.1 OcnoBel CTO 5 1 https://m.edsoo.ru/F127S2G2K
Hroro no pazneny 5
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 KopnyckynsipHO-BOITHOBOM Tyaliu3m 15 https://m.edsoo.ru/X1MSHS5Z4T
4.2 ®duznka aToma 5 https://m.edsoo.ru/F4K2T4Z37Z
43 (D;ZSHKa ATOMHOTO AAPa 1 SJCMEHTAPHbIX 5 https://m.edsoo.ru/C2G6W6K4A
YaCTHII
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Wroro no pazneny 25

Paznea S. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

5.1 DJeMeHTHl aCTPOHOMHUU M aCTPOPUIUKU 12 https://m.eds00.ru/B3TID4TIN

Uroro no pazgeny 12

Pazzea 6. PU3HUYECKHUN MPAKTUKYM

6.1 DuU3NYECKU MPAKTUKYM 16 16 https://m.edsoo.ru/E9X2G8KSN

Wroro no pazneny 16

Paznea 7. OBOBINAIOIIEE ITOBTOPEHHE

Cucremaru3zaius u 0000meHne
7.1 HPEAMETHOTO COﬂeP)KaHH,’,I 1 OfbITa 15 https://m.edsoo.ru/B4EOGIFED

NeSITeTbHOCTH, IPUOOPETEHHOTO TPU
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon

Hroro no pazneny 15

PesepBHOE Bpems 10 https://m.edsoo.ru/U9B9H4J 1 E

OBUIEE KOJIMYECTBO YACOB I10 170 4 16

I[MTPOI'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI10 KJIACC

Kon
NpoBepsieMoOro
pe3yabTara

10.1

IIpoBepsiemble npeaMeTHBIE Pe3yabTAThI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

JleMOHCTpHpOBATh HAa MpPUMEpPaxX poiib U MecTo GU3NKU B (HOPMUPOBAHUU
COBPEMEHHON HAy4YHOW KapTHHBI MUPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTH, B TPAKTUYECKON NEATEIIbHOCTH JIFOIEH

10.2

Y4YuThIBaTh TPaHUIBl MPUMEHEHHs HM3YYCHHBIX (DU3MYECKHX MOJIENEH:
MaTepHaibHasi TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOIOTHO TBEPIOE
TEJI0, UACAIBHBIN Ia3; MOACIIA CTPOEHHUS I'a30B, KUIAKOCTEH U TBEPABIX TEI,
TOUYEYHBIN IEKTPUUECKUM 3apsaa — IPU pelieHUH (PU3NYECKUX 3a1a4

10.3

PacnioznaBats (pusmdeckue sBieHus (IPOIECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYSIPHO-KUHETHYECKOH TEOpUU  CTPOCHUS
BEIIECTBA M DJIGKTPOJAWHAMUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
OPSIMOJIMHEHHOE JBUKCHHE, CBOOOJHOE TMAaJIEHUE TeN, JBUKCHHE TI0
OKPY>KHOCTH, HWHEpIUs, B3auMozeicTBue Tten; nuddys3us, OpoyHOBCKOE
NBUKEHHE, CTPOCHHE >KUJIKOCTEH U TBEPABIX TeJ, U3MEHEHUE 00bEMa Tel
npu HarpeBaHuM (OXJIXACHWM), TEIUIOBOE pPAaBHOBECHE, HCIApeHHUe,
KOHJCHCALlU, IUIaBJICHHEe, KPUCTAJUIU3allHs, KUIIeHHe, BIaKHOCTh BO3/1yXa,
MOBBIIIICHHUE JAaBIICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b
MEXy TTapaMeTpaMH COCTOSIHUS ra3a B M30IPOIIEccax; dIEKTPHU3AIUS Tell,
B3aMMO/JICVICTBUE 3apsAI0B

10.4

OnuceiBaTh MEXaHUUYECKOE JBM)KEHUE, UCIOJb3Ysl (GU3NYECKNUE BEIUUYUHBI:
KOOpAMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMIYJbC TeNa, KUHETUYECKas DSHEpPrus, NOTEHLUHUalIbHAas >SHEprus,
MexaHudeckass paboTa, MexaHW4yecKas MOUIHOCTb, NPU ONUCAHUU
NPaBUIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCHOJIb3YEMBIX BEIMYUH, HX
0003HaueHHsI U EIMHUIBI, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIINE ITAHHYIO
(GU3nMUECKyI0 BEITUUNHY C IPYTMMHU BEJIMYMHAMU

10.5

OnuceIBaTh HN3YUCHHBIC TCIIJIOBBIC CBOMCTBA TE€JI U TEILIOBLIE SABJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘ICCKI/IG BCJIMYHMHBI: TABJICHUC ra3a, TEMIICpaTypa, CpCaAHAa
KHHETHUYCCKAaA OHECPTHUA Xa0THUYECCKOI'O ABUKCHU A MOJICKYII,
CpCAHCKBaApATHUYIHAA CKOpPOCTb MOJICKYII, KOJINYCCTBO TCIIJIIOTHI,
BHYTPEHHSISI dHEprus, padbora raza, KOd3G(HUIMEHT IMOJIE3HOTO JEHCTBUS
TETUIOBOTO JBHUTATENS; TIPU ONMCAHWH MPABUIBHO TPAKTOBATH (U3NUECCKUN
CMBICJT UCTIOJB3YEMbIX BEJIHYUH, UX O0O3HAYCHHS W CIMHHUIIBI, HAXOJUTh
(GOpMyIbI, CBS3BIBAIONINE MAHHYIO (U3UYECKYIO BEIUYHUHY C JAPYTHMH
BCIIMYHNHaAM

10.6

OnwuceiBaTh  M3y4YCHHBIE  DJEKTPUYECKHE  CBOMCTBA  BEIIECTBA U
AJICKTPUYECKUE SBJCHUS (MIPOIECCHI), UCIOIB3Ysl (PU3HUECKUE BEIUYUHBI:




ANEKTPUUECKUN 3apsill, BJIEKTPUUYECKOE TMOJe, HANpsHKEHHOCTh IO,
MOTEHLIKaJ, Pa3HOCTh MOTEHIMAJIOB; MPU OMHCAHUU MPABUIBHO TPAKTOBATh
bu3nYECKU CMBICIT HUCTIONb3YEeMbIX BEIMYUH, UX 0003HAUCHUS U €AMHHUIIbI;
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEIMYHHY C
JPYTMMH BETUUMHAMHU

10.7

AHAJIN3UPOBATDH (bl/ISI/I‘IeCKI/Ie MMponeCChl U ABJICHUA, UCIIOJIb3Ys (bPISH‘-I@CKI/Ie
3aKOHbl M TPHUHIUIBL: 3aKOH BceMupHOro Ttsarotenus, I, II m III 3akonbl
HrploToHa, 3aKOH COXpaHEHUsS MEXaHWYECKOM SHEprHH, 3aKOH COXPAaHEHUs
UMIyJIbCa, MPUHLUI CYNEPHO3UIUU CHJI, NPUHLHUI PaBHONpPABUS
WHEPLUUATbHBIX CUCTEM OTCYETA; MOJEKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHHS BEIECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEAHEW KHHETHYECKOU
SHEPTUU TEIUIOBOTO JBMXKEHHS MOJIEKYJI C aOCONIOTHOW TeMIepaTypoH,
NEPBBIA  3aKOH TEPMOJUHAMUKHU; 3aKOH COXPAHEHUS DSICKTPHUECKOTO
3apsiga, 3akoH KyrnoHa; mpu 3TOM pas3nuyarh CIOBECHYIO (OPMYITUPOBKY
3aKO0HA, €r0 MAaTeMaTUYECKOe BBIPAKECHHE W YCIIOBUS (TpaHHUIIbI, 00IaCTH)
MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC TMPHHLUMIBI JEHCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iauyaTb  YCIOBUS HUX  0€30MacHOro
UCIIOJIb30BaHUs B [IOBCEIHEBHOW KU3HU

10.9

BBIMONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUI0 (U3NYECKHUX SIBICHUA W
MPOIIECCOB C MCIIOJIH30BAHUEM IMPSMBIX U KOCBEHHBIX U3MEPEHHIA; IIPU ITOM
dbopmynupoBath npodiemy (3aady) U TUIOTE3y YIeOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 00OPYI0BaHUS, TMPOBOIUTE OIBIT
1 GOPMYyIUPOBATH BBHIBOJIBI

10.10

OcymiecTBIATh NpsAMbIE M KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEJIUYMH;
OpU ATOM BBIOMpATh ONTUMAIBHBIA CIOCO0 M3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBaTh  3aBUCHMOCTH  MEXIY (HU3MYECKMMH  BEIMYMHAMH  C
UCTIONIb30BAaHUEM TPSMBIX H3MEPEHHH; TpH 53TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHpOBaTh  pe3yiabTaThl  IOJYYCHHOW  3aBHCHMOCTH
¢u3nUecKux BENUYMH B BUAE TalOiui W TpaduKoB, JeNaTb BBHIBOJBI IO
pe3yabTaTaM HcCiel0BaHUs

10.12

CoOmronats mpaBuiia 6€30MacHOTO TPYAA MPH MPOBEICHHH HCCIICIOBAHUHN B
paMKax  y4eOHOro  JKCIIEpUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM |
NPOCKTHOHN AEATEITBHOCTH C UCIOJIh30BAaHHEM N3MEPHUTEIBHBIX YCTPOHUCTB U
71a00paTOPHOTO 000PYIOBAHHUS

10.13

Pemate pacuérHple 3amaud ¢ SBHO 3aJaHHON (U3UYECKON MOJIENBIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAIM3a yCIOBUS
3a/1auu BHIOMPATh (PU3UUYECKYIO MOJIEINb, BBIICTATH (PU3HUECKUE BEITUUUHBI
u GopMyJbl, HEOOXOAWMBIE ISl €€ pelIeHUs, TMPOBOAUTH PACUETHI H
OILICHUBATH peaJIBHOCTI: HOJIY‘-IGHHOFO 3HAYCHUA (bH3H‘-I€CKOﬁ BCJIMNYUHBI

10.14

Pemars KauecTBEHHbBIE 3aJaun: BBICTpanuBaTh JIOTUYECKH
HENPOTUBOPEUHUBYIO IIETIOYKY PACCYXKIECHHUH C OMOpOoH Ha H3ydYEHHbIE




3aKOHBbI, 3dKOHOMCPHOCTHU U (bmnqecmle SABJICHUSA

10.15

Hcnonb3oBaTe  IpU  pelmIeHUH  y4yeOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTMM Ui TOMCKA,  CTPYKTYPHUPOBAHUS,
UHTEpNpETallud ¥ TPEACTaBIeHUS Y4eOHOW U  HAayYHO-NOMYJISPHON
UHPOpPMALMK, TOMYYCHHOM U3 pa3iMyHBIX HCTOYHUKOB; KPUTHUECKU
aHAJTM3UPOBAThH MOJIy4yaeMylo HHPOPMALIUIO

10.16

[TpuBOIUTH PUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOUIET0 MHUpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHH

10.17

Hcnonp30BaTh TeOpeTHYeCKUEe 3HaHUS N0 (PU3HMKE B IMMOBCEIHEBHOW JKU3HU
st obOecrieueHrss 0€30MAaCHOCTH TpU  oOpamieHuu ¢ npubopamMu U
TEXHUYECKHUMHU YCTPOMCTBaMH, IUISI COXPAHEHUS 3A0POBBS M COOIIOICHUS
HOPM DKOJIOTUYECKOTO MTOBEJICHHSI B OKPY>KaIOIIeH cpefie

10.18

PaGoTtare B rpymme C BBIMOJTHEHHWEM pPAa3JIMYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAMOHATBLHO PACHPEACISATh 00SI3aHHOCTH U
IUTAHUPOBATh JEATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIUsSX, aJCKBaTHO
OLICHUBATh BKJIAQJ KaXIOTO W3 YYAaCTHUKOB TPYIIBI B pelIeHUE
paccMmaTpuBaeMoil mpoOIeMbl

11 KIIACC

Kon
NpoBepsieMoOro
pe3yjabTara

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHHS] OCHOBHOM
00pa30oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
U TEXHOJOTHM, B MPAKTUYECKOW MESATEIbHOCTU JIOJAEH, IEIOCTHOCTh W
€IMHCTBO (PM3MYECKON KapTHHBI MUPa

11.2

Y4uuThIBaTh TPAaHUIBl MPUMEHEHHsS] HM3YYCHHBIX (DU3MYECKHX MOJIENEH:
TOYEUYHBIN JJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb AaTOMa, HYKJIOHHAs
MO/JIeNIb aTOMHOT'O Si/ipa MPH peleHN: (PU3NIecKux 3a1a4y

11.3

PacnioznaBats pusmdeckue sBieHus (IPOIECCH) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOAMHAMUKM ¥ KBAaHTOBOW (DU3UKHU: dJIEKTpUUYECKas
MMPpOBOAUMOCTDH, TCIIJIOBOC, CBETOBOC, XUMHUYCCKOC, MArHUTHOC I[eﬁCTBHH
TOKa, B3aHMOIIeI>'ICTBI/Ie MAarHuToOB, 3JICKTPOMArHuTHas WHAYKIOUA, I[eﬁCTBHG
MarHUTHOTO TIOJISI HAa TMPOBOJHHUK C TOKOM M JBHXKYIIMWCS 3apsl,
AJIEKTPOMArHUTHBIE KOJIeOaHUs " BOJTHBI, NPSIMOJIMHEHHOE
pacmpocTpaHeHHe CBeTa, OTpPaKEHHE, NpeIoMIIEHUuE, WHTepEepeHIus,
TUQpakus U TOJSIPU3AIHs CBETa, AUCIEPCUsT CBETa, (POTOIICKTPUICCKUN
adpdext (pororddexr), cBeTOBOE NaBieHHE, BOZHUKHOBEHUE JIMHEHYATOTO
CIeKTpa  aroMa  BOJOpPOJAA,  €CTECTBEHHass W  HMCKYCCTBEHHas




PAAUOAKTUBHOCTD

11.4

OmnuceiBaTh U3yYEHHBIE CBOMCTBA BEIECTBA (JIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE, DIEKTPUUECKYI0 MPOBOAMMOCTh pa3JIMYHBIX Cped) U
AIIEKTPOMArHUTHBIE  SBIEHHUS  (IIPOLECCHI), HCIONB3YS  (PU3UUECcKue
BEJIMYMHBI: MIEKTPUUYECKUN 3apsi]], CUIIa TOKA, JIEKTPUUECKOE HaAIIPSLKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pa3HOCTh mnoreHuuanos, JJC, pabora
TOKa, MHIAYKIUS MAarHUTHOro mois, cuiaa Awmmepa, cuna Jlopenna,
MHAYKTUBHOCTb KATYIIKH, SHEPTHs 3JIEKTPUYECKOIO0 MU MAarHUTHOTO IIOJIEH,
HEepUoJl U 4acToTa KoJieOaHUH B KoiebaTeabHOM KOHTYpeE, 3aps] U cuiia
TOKa B TpoOllecCe TapMOHHUYECKMX 3JEKTPOMAarHUTHBIX KoseOaHMH,
¢okycHOe paccTOsilHM€ M ONTHYECKas CHia JIMH3BI, IPH OMHCAHUH
NPaBUIBHO TPAKTOBaTh (PU3NUYECKUN CMBICT HCIOJIb3YyEeMBIX BEIMYMH, MX
0003HAUEHHsI W EIUHMIIbI;, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(GU3MUECKyI0 BETUUNHY C IPYTHUMHU BEIIMYMHAMU

11.5

OnuceiBaTh M3y4YECHHBIE KBAHTOBBIE SIBIECHUS W IPOLECCHI, HCHOJb3Ys
¢u3nUecKrue BEIUYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI
M YacTOTa CBETA, SHEPrusi M HMMIYJbC (OTOHA, MEpPHO] IMOIypacnana,
DHEpPrusl CBSA3M ATOMHBIX SJEp; NPU ONHCAHUU IPABWIBHO TPAKTOBAThH
¢u3nUecKuil CMBIC UCIIOJIb3YEMBIX BEJIMYHMH, UX 0003HAYEHUS U €TUHHIIBI,
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIINME JAHHYIO (DU3HUECKYIO BEIMYHHY C
JPYTMMH BETUYMHAMHU, BBIUUCIISATH 3HAaUeHNE (PU3MYECKOM BEIMYMHBI

11.6

AHann3upoBath (pU3NYECKHUE MPOLECCH U SIBICHUS, HCTIONB3Ys (U3NUIECKHE
3aKOHbI W NPHUHIUIIBI: 3aKOH OMa, 3aKOHBI IIOCJIEAOBATCIIBHOTO H
napajuIeTbHOTO COSIUHEHUs IPOBOIHUKOB, 3akoH J[xoyns — JleHma, 3akoH
AJIEKTPOMArHUTHONW MHIYKIIWHU, 3aKOH TPSMOJIHUHEWHOTO PacIpOCTpaHECHUS
CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEJIOMJICHHS CBETa, YpaBHEHUE
OitHmreitHa 11 GoTodPeKrTa, 3aKOH COXPAHEHHS DJHEPruu, 3aKOH
COXpaHEHHsI MMITYJIbCa, 3aKOH COXPAHEHUS DIIEKTPUUYECKOTO 3apsia, 3aKOH
COXpaHEHHSI MAcCCOBOTO YHCIA, MOCTyJlaThl bopa, 3aKOH pagroaKTHUBHOTO
pacmana; mpU 3TOM pa3IU4aTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE€  BBIp@XEHHWE M YCJIOBUS  (IpaHUIBl,  00jIacTu)
MPUMCHUMOCTHU

11.7

OnpenensaTs HampaBlIeHUE BEKTOpPa MHIYKUUM MarHMTHOTO  IOJIA
IIPOBOJHMKA C TOKOM, cuibl Amnepa u cuiibl Jlopenna

11.8

CTpouTh M ONHCHIBATH H300pKEHHE, CO37aBAaEMOE IIJIOCKUM 3€pKajioM,
TOHKOU JIMH30H

11.9

BhBITIONMHATE AKCHOEPUMEHTHI 10 HCCIEAOBaHUI0 (DU3MYECKHX SIBICHUA U
MPOIIECCOB C MCIIOJIH30BAHUEM IMPSMBIX U KOCBEHHBIX U3MEPEHHIA; IIPU ITOM
dbopmynupoBath npodiemy (3aady) U TUMOTE3y YIeOHOTO IKCIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000pYIOBaHUS, TPOBOIUTH OIBIT
¥ GOPMYIIMPOBATH BHIBOJIBI

11.10

OcymiecTBIATh MpsSMbIE M KOCBEHHbIE M3MEpEHUS (PU3MUYECKUX BEIUYMH;
IpU 3TOM BBIOMpATh ONTUMAIIBHBIA CMOCO0 HM3MEPEHHS W HCIIOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCHMOCTH (M3UYECKHUX BEIMYUH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUH; IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATh
pe3yabTaThl IONYYEHHOW 3aBHCUMOCTH (DM3WYECKHX BEIMYMH B BUJE
TaOIMI U TpaUKOB, A€TaTh BEIBOABI 110 pe3yJIbTaTaM UCCIIEI0BaHUS

11.12

CoOmronats mpaBuiia 6€30MacHOTO TPYAA MPH MPOBEICHHH HCCIICIOBaHUH B
paMKax  y4eOHOro  JKCIIEpUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM |
HpOCKTHOﬁ ACATCIIbBHOCTU C UCIIOJIb30BAHUEM U3MEPHUTCIbHBIX YCTPOI\/JICTB n
71a00paTOPHOTO 000PYIOBAHUS

11.13

Pemate pacuérHple 3amaud ¢ SBHO 3aJaHHON (U3UYECKON MOJENbIO,
UCIIONB3Ys (PU3MUECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAIM3a yCIOBUS
3a/1auu BHIOMPATh (PU3UUYECKYIO MOJIEINb, BBIICIATh (PU3HUYECKUE BETUUUHBI
U (opmynsl, HeoOXoauMble AN €€ peleHus, NPOBOIUTH PACUYETHI U
OILICHHUBATH peaJIBHOCTI: HOJIY‘-IGHHOFO 3HAYCHUA (I)PI3H‘-I€CKOﬁ BCJINYMHBI

11.14

Pemars KauecTBEHHbBIE 3aJaun: BBICTpanuBaTh JIOTUYECKH
HENPOTUBOPEUHMBYIO IIETIOYKY PACCYKIECHHUH C OMOpoH Ha H3ydYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

11.15

Hcnonp3oBaTh  mpu  pemieHMH  y4eOHBIX  3a7ad  COBpPEMEHHbBIE
UH(GOPMallMOHHBIE  TEXHOJOTHMH  JUIsl  TIOMCKA, CTPYKTYpHUPOBaHUS,
UHTEpPIpPETallMd U TPEACTaBICHUS Yy4eOHOW W Hay4yHO-NONYJISpHOU
uH(pOpMallMK, TOJTYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB; KPUTHUYECKU
aHAIM3UPOBATH MOTy4aeMyto HH(pOopMaIHio

11.16

OOBSICHATh TPUHIMUIBI JIEUCTBUS MAIIMH, TPHOOPOB U TEXHHUYECKHUX
YCTPOMCTB;, pa3auyaTh YCJIOBHS WX 0E€30MaCHOTO WCIOJb30BAaHUSA B
IMOBCEIHEBHOM XKU3HU

11.17

[IpuBoaMTH pUMEPHI BKJIaa POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB
B Da3BUTHE HAyKH, B OOBSICHEHHE NPOLIECCOB OKPYXKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKH U TEXHOJIOTUH

11.18

Hcnonn3oBarh TCOPCTUUCCKHUEC 3HAHUSA T10 (bH?)I/IKe B HOBCGHHGBHOﬁ KHU3HHU
s obecriedeHuss 0€30IaCHOCTH Tpu  OOpalleHuH ¢ mpudopamMu
TCXHUYCCKUMU yCTpOﬁCTBaMH, AJid COXpaHCHUA 3J0POBbA U COGHIO,Z[GHI/ISI
HOPM 3KOJIOTUYECKOTO TIOBEICHHS B OKPYKaIOIIEH cpefie

11.19

PaGoTtate B rpymme C BBINOJTHEHHWEM pPAa3JIMYHBIX COIUAIBHBIX POJICH,
IUITaHUPOBATh PabOTy IPYMIIbI, PAIMOHATIBLHO PACHpPEAEsATh 00SI3aHHOCTH U
MJIAaHUPOBAThL ACATCIBHOCTH B HCECTAHAAPTHBIX CUTyalUAX, aIACKBATHO
OLCHUBATL BKJIa4 KaXIAOr0 H3 YYAaCTHUKOB TPYIIIBI B PCHICHUC
paccMmaTpuBaeMoil mpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KIIACC

Kon Kox npoBepsiemoro

pasaejia IJIEMEHTA

HpOBepﬂeMbIe IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METObI HAYYHOI'O IIO3HAHUW A

1.1

®usuka — Hayka o npupoxe. Hayunelie meTonsl
NIO3HAHMS OKpysKarolero mupa. Ponb akciepumenTa
U TEOpUHM B IIpolecCe IO3HAHUSA TPUPOIBIL.
DKCIEepUMEHT B (hU3UKe

1.2

MopenupoBanue du3nuecknx SIBJICHUI u
npoueccoB. Hayunsie rtunoressl. Dusznueckue
3aKOHbBI W TeOopuu. ['paHUIBl NPUMEHHUMOCTH
¢uznyeckux 3aKoHOB. [IpUHLIMI COOTBETCTBUS.
Porr w wmecro ¢usuku B PopMHpOBAHUU
COBPEMEHHOM  HAyyHOW  KapTUHBI MHpa, B
MPAKTUYECKOU ESITEILHOCTH JIIOIeH

MEXAHUKA

KNMHEMATHKA

2.1.1

MexaHuueckoe JIIBUKECHHUE. OTHOCHTENBbHOCTE
MexaHuueckoro aBwkeHus. Cucrema oTcuéra.
Tpaektopus

2.1.2

[lepememienue, CKOpOCTb (CpemHsisi  CKOPOCTH,
MTHOBEHHAsl CKOPOCTb) U YCKOpPEHUE MaTepUabHON
TOYKH, UX MPOEKIUU Ha OCU CHCTEMbI KOOPJIMHAT.
ClokeHre nepeMeIeHU U CI0KEHUE CKOPOCTEel

2.1

2.13

PaBHOMEpPHOE U PaBHOYCKOPEHHOE IMPSMOJIMHENHOE
nBkeHue. ['paduku  3aBUCUMOCTH  KOOpZAMHAT,
CKOPOCTH, YCKOPEHMS, IIYTH U IepeMelicHus
MaTepUaIbHON TOUYKH OT BpEMEHU

2.1.4

CBobOomHoe mageHue. Y CKopeHrne CBOOOHOTO
naacHuA

KpuBonunerinoe JIBH)KEHUE. PaBHOMepHOE
JBUKEHHE MaTepHalbHONM TOUYKH MO OKPYXKHOCTH.
VYrnoBas CKOpOCTb, JUHEWHAss CKOpocTh. [lepuon u
yactoTa. LleHTpocTpeMUTEIbHOE YCKOPEHNE

TexHUuecKkrne YCTPOMCTBA: CHUIOMETP, JABUKCHHE
CHapAJI0B, LIETIHbIE U PEMEHHbIE Tepeaaun

2.1.7

[IpakTudeckne paboTel. lM3mMepeHne MIHOBEHHOM
ckopoctu. HMccienoBaHue COOTHOILICHUS MEXAY




IIyTSMH, IIPOWICHHBIMU TEIOM 3a
MOCJIeIOBATEIbHBIC PAaBHBIE MPOMEKYTKH BPEMEHU
Py PaBHOYCKOPEHHOM JIBMKEHUH C HaYaJIbHOU
CKOpPOCThIO, paBHOM Hym0. M3ydeHHWe NBUKEHUS
mapuka B BA3KOW JKUAKOCTU. M3ydeHue NBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTATHHO

2.2

JUHAMHUKA

2.2.1

IIpuHnun  otHocurensHocTH ['ammited.  llepsslid
3akoH HproToHa. MHepuuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHIun cynepno3uiuu cui

223

Bropoii 3akoH HbroTOHa 1511 MaTepuanbHOU TOYKH B
uHepuuanbHOU cucteme orcuéra (MCO). Tpermit
3aKk0oH HpIOTOHA 117151 MaTepHalIbHBIX TOYEK

224

3aKkoH BceMUpHOTO TiAroreHus. Cuna TSHKECTH.
IIepBas kocmuueckast CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

226

Cuna Ttpenus. Cyxoe TpeHue. Cuia TpeHUs
CKOJIBXKEHUsI M cuiia TpeHus nokos. Koaddumument
TpeHusi. Cuia CONpOTUBICHUS NIPU JBIXKEHUH Teja
B )KUJIKOCTHU WJIU Taze

227

HOCTyHaTeHBHOC u BpaImaTCJIbHOC JABUXXCHHUC
abCcoOTHO TBEPAOTO Tena

2.2.8

MoOMEHT CcuiIbl OTHOCHTEIBHO OCH BpAIIEHUS.
[1ne4o cumbl. YcaoBUs paBHOBECHS TBEPAOTO TEja B
nco

229

TexHuueckre ycTporucTBa: MOJUIMUITHUKH, IBUKECHUE
HCKYCCTBEHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckne paboTel. M3yueHue JBUIKEHUS
Opycka M0 HAKJIOHHOHM IUIOCKOCTH TOJ JEHCTBHEM
HECKOJIbKUX cwil. McciaenoBaHue 3aBUCUMOCTH CUIT
VIOPYrOCTH, BO3HUKAOIUX B JaedhopMupyeMoit
OpyXHUHE U PE3UMHOBOM 00pasiie, OT BEIMYUHBI UX
nedopmaruu. MccnenoBanue ycioBHI paBHOBECHUS
TBEPJOTO TeJIa, UMEIOIIET0 OCh BpaIlEHUs

23

3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

Nmmynse MaTepUaJIbHOM  TOYKH, CHUCTEMBI
MaTepHaIbHBIX TOYEK. MIMIyJIbC CUIIBI U U3MEHEHUE
UMITyJIbCa TeJla

232

3akoH coxpaHeHnus ummynbca B MCO. PeakTtuBHOE
JBUKECHHE

233

PaGora cumnel




234

MorHocTh CHIIBI

235

Kunernueckass »sHeprus MaTepUAIbHONM  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

2.3.6

[TorennmansHas sHeprud. [loTeHIManbHas >HEPrus
yIpyro nehopMUPOBAHHON MIPY>KUHBI.
[ToTenmanpHast SHEPTHUs Tejla BOJMU3M MOBEPXHOCTH
3emnn

2.3.7

ITorennuansHBIE ¥ HENMOTEHIMAIbHbIE CHIIBL. CBS3b
paboThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHUEM
MEXaHUYECKOW HSHEPruh CHCTEMBI Tel. 3aKOH
COXpaHEHHUSI MEXaHUYECKOU SHEPTUH

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHUUeCKME  yCTPOMCTBA:  ABWIKEHHE  PaKeT,
BOZOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET

2.3.10

[IpakTrueckue padboTel. 3yueHue cBsI3U CKOpoOCTen
TeNn mpu Heynpyrom ynape. MccinenoBanue cBS3U
paboTel CHJIBI C HW3MEHEHHEM MEXaHH4eCKOU
SHEpPruu Tena

3 MOJIEKVYJIAPHASA ©®U3MKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUH

OcHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE ABUIKEHUE.
Huddysus. Xapakrep ABUIKEHUS U B3aUMOJICHCTBUS
YaCTHUI] BEIECTBA
Mojgenu CTpOeHUsI Ta30B, KUIAKOCTEHM M TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BelIeCTBa Ha OCHOBE
3TUX MOJEIIEN

313 Macca MOJIEKYII. KonuuectBo BEILIECTBA.
[TocTostnuas ABoraapo

31 314 TermoBoe  paBHOBecue. Temmeparypa u  eé

nsmepenue. lllkana remneparyp Llenbcus
Mogens wuaeanbHoro raza. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJISIPHO-KMHETUYECKON TEOpUH HJICAIbHOTO
rasa
AOcomroTHass TeMiieparypa Kak Mepa cpeaHei

3.1.6 KMHETUYECKOW HSHEpPruu  TEIUIOBOTO  JIBUKCHUS
yactull raza. [lIkana temneparyp KenbBuna

317 VpaBuenne Knaneiipona — MengeneeBa. 3akoH
Janprona

318 ["a30BbIe 3aKOHBI. MI30MpOIIECCHI B UIC€AIBHOM Ta3e C

IMOCTOAHHBIM KOJIMYECTBOM BCHIECCTBA: H30TEpPMaA,




u30x0pa, n3odapa

TexHU4YeCKHEe yCTPOMCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuyeckue paboTel. M3mepeHne mMacchl BO3ayxa
B KJIACCHOM KOMHare. MccnenoBaHne 3aBHCHUMOCTH
MEXIy IMapaMeTpaMH COCTOSHHSA Pa3peKEHHOTO
rasa

32

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepMmoguHamuueckast cucrema. Buytpennsis
SHEPTUsl TEPMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEHUS

322

KonuyectBo TemnoTrel W pabota. BHyTpeHHss
SHEPrusi OJTHOATOMHOTO UJEAIBHOTO Ta3a

323

Bunsr TeIJIoNepe1ayuu: TEIJIONPOBOAHOCTb,
KOHBEKLUsA, M3aydeHue. TelutoéMKOCTh — Tela.
VnempHass  TEIIOEMKOCTL  BemiecTBa.  Pacuér
KOJIMYECTBA TEIJIOTHI MPU TEIUIONEepeIayue

324

IlepBbiii  3akoH TepmoauHaMuKU. [IpuMeHeHue
IIEPBOr0 3aKOHAa TEPMOJAMHAMUKH K H30IpOLIECCaM.
I'paduueckas uaTEpHIpeTaUs pabOTHI Ta3za

3.2.5

Tenmoseie MAIlIUHBI. [TpuHIUIIBL JIEeUCTBUS
TerioBbIX MamuH. [IpeoOpa3oBaHust SHEpruu B
TeroBbIX MamuHax. Kosdduuument monesnoro
neiictBus (manee — KI1J1) teruoBoit mammabl. [{ukin
Kapno u ero KII/]

3.2.6

Bropoii 3akon TtepmomuHamuku. HeobpaTumocTh
IPOLECCOB B IpupoAe. TemioBble JBUTATEIH.
DKOJIOTUYecKre MpooOIeMbl TEIIOHEPTeTHKU

3.2.7

TexHuueckrne yCTpOWCTBA: BUTATENb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUITUOHED

3.2.8

[Ipaktuuyeckne paboTbl. M3MmepeHHe yIeNbHOM
TEMJI0EMKOCTH

33

AT'PET'ATHBIE CO

CTOAHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue W KoHAeHcanus. Mcmapenue u
KUTIEHUEe. YJenbHas TemioTa mnapooOpa3oBaHUs.
3aBUCUMOCTh TeMIIEpaTypbl KUIIEHUS OT JTaBJICHUS

332

A6COJIIOTH8.51 1 OTHOCHUTCJIbHAA BJIAXKXHOCTb BO3AYyXaA.
Hacplennsiii nap

333

Teépmnoe Ttenmo. Kpucrammuueckue u amopdHbie
Tena. AHU3OTPOINHUS CBOMCTB KpucTamioB. JKuakue
Kpuctauibl. COBpeMEHHbIE MaTepHUalIbl

334

[InaBienne W KpucTauM3ausa. YeabHas TerjaoTa




iasneHus. Cyonumanms

335 VYpaBHeHHe TeroBoro dagaHca
Texnuueckue YCTpOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETpP, TEXHOJOTUU TOTYyUCHUS
o COBPEMEHHBIX  MarepuaioB, B TOM  4YHCIIE
HAaHOMAaTEpHAaJIOB, U HAHOTEXHOJIOTUHU
337 [Ipaktuyeckne paboTel. M3MepeHne BIAXHOCTH
e BO31yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnexTpuzauus Tel. ONEeKTpudeckuid 3apsan. [lBa
o BHUJIA 3JIEKTPHUYCCKUX 3aPsI0B
4.1.2 [IpoBOAHUKH, AUFIAEKTPUKHU U TTOTYIIPOBOTHUKH
4.13 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
414 B3aumoneiictBue 3apsaaoB. 3akoH Kynona
DIEeKTpUYECKOe ToJIe. Hanpsiox€nHocTth
4.1.5 anekTpudeckoro mnois. [IpuHnun cynepno3unuu.
JluHuM HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 Pabora cui AIEKTPOCTATUYECKOTO TOJISL.
o IMorennuan. PasHOCTh MOTEHIIMATIOB
4.1 [IpoBOAHMKHM ¥ [OUANEKTPUKH B  TOCTOSHHOM
4.1.7 3IIEKTPUYECKOM noJie. JuanexkTpudeckas
MPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOpa. JHEPrusi 3apsiKEHHOIO
KOHJIEHCAaTopa
Texnuueckue YCTPOMCTBA: BIEKTPOCKOII,
419 AIEKTPOMETP, AJEKTPOCTaTUUYECKAs 3alluTa,
o 3a3eMIIEHHE  DJIEKTPOIPUOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
41.10 [IpakTuueckue paboTHL. N3mepenue
o SIIEKTPOEMKOCTH KOHICHCATOPA
[IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PAJIMYHBIX
CPEAX
VYcnoBus CYLIECTBOBAHUS MOCTOSTHHOTO
4.2.1 3JIEKTpUYECKOro Toka. Mcrounmku Toka. Cuiia Toka.
4.2 [TocTosiHHBIN TOK
422 Hamnpsokenne. 3akon Oma 17151 yyacTka Lenu
423 DIIEKTPUYECKOE CONPOTHUBJICHHUE. VYnenbHoe
o CONPOTHBJIEHHE BELIECTBA
424 [TocnenoBarenbHOE, MapalieibHOE, CMEIIAHHOE




COCAMHCHUC ITPOBOAHUKOB

4.2.5

PabGoTta snextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

4.2.6

MontHOCTh SJICKTPHUYCCKOI'O0 TOKaA

4.2.7

anekTpoaBmkymas cuina (mamee — DJIC) wm
BHYTpEHHEE CONPOTUBJIICHHE HCTOYHUKA TOKA.
3aKoH OmMma JUTSt MOJIHOU (3aMKHYTOI)
3NIeKTprYecKou 1enu. Koporkoe 3ambikaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPABIX METAJUIOB.
3aBUCUMOCTb  COINPOTUBIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

ONeKTpuyeckuii TOK B  Bakyyme. CBolcTBa
AIEKTPOHHBIX MMYYKOB

4.2.10

[onynpoBonuuku. CoOcTBeHHass W MpHUMeEcHas
MPOBOAUMOCTh MOJYNpPOBOAHUKOB. CBoiicTBa p-n
nepexoja. [loaynpoBoaHNKOBBIE TPHUOOPHI

4.2.11

DNEeKTPpUUECKUI TOK B AIEKTPOJIUTAX.
DNEKTPONUTHYECKAs JUCCOLHAIUSA. DIEKTPOIJINU3

4.2.12

DNIeKTpUYECKUi TOK B razax. CaMOCTOATENIbHBIN U
HECAMOCTOSATENIbHBIA  pa3psan. Pasznuunble THIbI
CaMOCTOATENBHOrO paspsana. Monnus. [1nazma

4.2.13

TexHUuecKrue yCTpOMCTBA: aMIIEpMETP, BOJBTMETD,
peocTaTt, UCTOYHUKHU TOKA, dJIEKTPOHArpeBaTeIbHbIe
pUOOPHI, AIEKTPOOCBETUTEIILHBIE pUOOPHI,
TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH JHOJ,
TEPMHUCTOPHI " (hOTOPE3UCTOPHI,
HOJIprOBOIIHHKOBBIﬁ AU04, raJlbBaHHUKa

4.2.14

[IpakTuueckue paboTel. M3yueHue cMeEmIaHHOTO
COETMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucrouHMka TOKa M €ro
BHYTPEHHETO COINPOTHBIICHUS. Habmronenue
AIIEKTPOJIN3A

11 KIIACC

Kon Koanposepsiemoro

pasaeaa 3JIEMEHTA

HpOBepHeMbIe 3JEMEHTHBI COACPKAHUSA

4 OJIEKTPOIMHAMUKA
43 MATHUTHOE ITIOJIE. DJIEKTPOMATHUTHAA UHAY KA
’ 4.3.1 ITocTostHHEIE MAaTHUTEI. Bs3aumoneiicTBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe noje. BekTop MarHUTHOM MHAYKIUU.
[IpuHnun cynepnozunyu. JIMHMM  MarHUTHOMR

4.32 UHIyKIud. KapTuHa JTHHUE MAarHUTHOW MHIYKIMH
MOJISI TOCTOSIHHBIX MAarHUTOB
MaruutHoe nojie mpoBOJAHUKA ¢ TOKOM. KapTuHa
JUHUM TOJNS JUIMHHOTO MPSIMOTO MPOBOJHUKA U
433 3aMKHYTOTO KOJIBLIEBOTO IIPOBOAHMKA, KATYIIKH C
TokoM. OnweiT  Opcrena.  BzaumonelictBue
MPOBOJIHUKOB C TOKOM
43.4 Cuna Amrmepa, €€ MOJyJIb U HalpaBJICHUE
Cuna JlopeHua, €€ MoAydb UM HaIpaBiICHHE.
435 JBr>keHue 3apsHpKeHHOM 4YacTHIbl B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cumnsr Jlopenia
43.6 SIBneHune ANeKTPOMArHUTHOM MHIYKIIUU
437 IToTok BEKTOpa MArHUTHON UHIYKIIHHU
438 OJC wuHaykmuu. 3aKOH  3JIEKTPOMAarHUTHOU
e uHayknuu Papaes
Buxpesoe anexkrpuueckoe nojie. 3J1C nHayKiuu B
4.3.9 IIPOBOJHMKE, JABWXKYIIEMCS IOCTYIAaTeIbHO B
OJIHOPOJIHOM MarHUTHOM T10JI€
4.3.10 [TpaBuiio Jlenna
4311 NunykrtuBHocTh. SBienune camouHaykiuu. DJC
e CaMOUHYKI[HH
43.12 DHeprusi MarHuTHOTO TOJISI KATYIIKH C TOKOM
4.3.13 DNEeKTPOMarHuTHOE IoJjie
TexHu4eckne ycTpoHCTBA: NOCTOSHHBIE MAarHUTHI,
4.3.14 JIEKTPOMATHUTBHI, IEKTPOIABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS MI€Yb
[IpakTuueckue paboThl. M3yueHne MarHUTHOTO
MoJIsl KaTyIIKA ¢ TOKOM. MccnenoBanue aencTBust
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanne SIBJICHUS ANEKTPOMATHUTHOMN
WHIYKIUU

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KomnebarensHas cucrema. CBoOOqHBIE KOIeOaHMS.
['apmonnueckune kosebanus. Ilepuon, dacroTa,
amIuTyAa u ¢asza xonedaHuit

5.1.2

[Ipy>XuHHBIA MasiTHUK. MaTeMaTH4eCKUil MasTHUK

5.1.3

YpaBHeHue rapMOHUYECKUX KosieOaHui.




Kunemarnueckoen JUHaAMHUYCCKOC OIIMCaHHC
K0JIe0aTeJIbHOTO JABUXKCHUA

[IpeBpaiienne sHEpruM HOpU  T'apMOHUYECKUX
Kosnebanusax. CBsA3b  aMIUIUTYAbl  KosieOaHU
UCXOJHOW BEIMYUHBI C aMIUTUTyJaMHU KOJICOaHHIA
€€ CKOPOCTHU U YCKOPEHHUS

KosnebarenpHbIi KOHTYP. CBoOogHbIe
3JICKTpOMaFHI/ITHBIe KOHCGaHI/I}I B NICaJIbHOM
KOJIOATEIbHOM ~ KOHTYype. AHAIOTHS  MEXIY
MCEXaHNYCCKUMHN n BHGKTpOMaI‘ HUTHBIMHA
konebanusmu. ®opmymna Tomcona

3aKOH COXpaHEHHsS DJHEPrHH B  HJICATHLHOM
KOJIe0aTEILHOM KOHTYpE

BryxaenHnbie MeXaHH4eCKHe Kosie0aHusl.
Pe3onanc. Pe3oHaHcHas kpuBas. BbeIHyXAeHHbIE
3NEKTPOMAarHUTHbIE KOJeOaHusl.

[lepemennsiit Tok. CUHYCOM1aIbHBIN IEPEMEHHBIN
TOK.

MOIHOCTh MEPEMEHHOTO TOKa. AMIUTUTYIHOE M
JIENCTBYIOIEE 3HAUEHHUE CUJIbI TOKA M HAPSIKEHUS

5.1.10

Tpanchopmarop. IlpowsBoacTBo, mepegada u
notpebdieHue INEKTPUYECKOM SHEPIHH.
OKOJIOTUYECKHE  PUCKU  TPH  MPOU3BOJACTBE
AIEKTPUUECKOU SHEPTUH. Kynbsrypa
HCIIOJIb30BAHUA 3JICKTPOSHCPIUU B HOBCGI[HGBHOﬁ
JKU3HU

5.1.11

TexHnuueckue YCTpOMCTBA: cericmorpad,
ANEKTPUUYECKUI 3BOHOK, IMHUH JIEKTpoIiepeiad

5.1.12

[IpakTnueckue paboTHI. Uccnenosanue
3aBHCUMOCTH I€pHOJIa MaJIbIX KojieOaHul rpy3a Ha
HUTH OT JUIMHBL HUTH W Macchl TIpy3a.
HccnenoBaHne mNEpeMEHHOTO TOKa B IENU U3
MOCIIEI0BAaTENbHO COEAMHEHHBIX KOHJEHCATopa,
KaTYIIKU U PE3UcTopa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBLIE BOJIHbI

MexaHndeckue BOJIHBI, YCITOBHSI

501 pacIpoCTpaHeHUSL. [Mepuon. CkopocTthb

o pacipoCTpaHeHus ¥ JUIMHA BOJIHEL. [lonepeynsie u
IPO/I0JIbHBIC BOJIHBI

597 WuTepdepenius u audpaxius
- MEXaHUYECKUX BOJIH

5.2.3 3Byk. CxopocTh 3ByKa. ' poMKOCTh 3ByKa. BeicoTa




ToHa. TemOp 3ByKa

524

ONEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS H3IIYy4YCHHUS
JIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opHeHTalus
BeKTOpOB E, B ¥ v B 311€KTpOMarHuTHON BOJIHE B
BaKyyMe

525

CBolicTBa 3JIGKTPOMAarHMTHBIX BOJH: OTpakK€HUE,
peoMIIeHHE, MoJIsIpu3aLus, mudpaxus,
untepdpepeniys. CKOPOCTb AIIEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxama »n€KTpOMarHUTHBIX BOJH. [IpuMeHeHue
3IEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHI:I paI[I/IOCBSISI/I n TCIICBUACHUS.
Pangnonokanus. DJIEKTPOMarHUTHOE 3arpsi3HEHUE
OKpYKaroIlei cpebl

528

Texnuueckue YCTpOMCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas JMArHOCTHKA B
TEXHUKE W MEIULUHE, pajgap, paauoNpHEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBY-neun

53

OIITUKA

5.3.1

[IpsMonuHEeiHOE  paclpoCTpaHEHHE CBETa B
oaHopoaHou cpene. JIyd cBeta

532

OtpakeHue cBeTa. 3aKOHBI OTPAKEHHS CBETA.
[ocTpoenne n3o0pakeHHii B IIIOCKOM 3epKalie

533

[Ipenomnenue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AOGCOIOTHBIN MTOKa3aTeb MPETOMIICHHS

534

[TomHoe BHyTpeHHee oTpaxkenue. I[IpenenbHbIi
yroJI TOJIHOTO BHYTPEHHETO OTPaXKEHUS

535

Hucniepcust cBeta. Cl0XKHBIN cocTaB OEJI0ro CBETa.

IlBeT

53.6

Coluparonue U paccewBaromye JWH3BL ToOHKas
nuH3a. POKYCHOE PAaCcCTOSHUE U ONTUYECKas CHIIA
TOHKOM JnuH3BL. [locTpoeHue wu300pakeHuil B
COOMpAarIINX U pacceuBarouXx JuH3ax. Dopmyra
TOHKOM JIMH3BI. Y BeJIMUCHUE, TaBacMOe JTUH30M

5.3.7

[Ipenemns MPUMEHUMOCTH reOMETPUYECKOI
OIITUKHU

5.3.8

HNurtepdepentusa cBera. KorepeHTHbIE MCTOUYHUKH.
Ycnous HaOI01eHus MaKCHMYMOB u
MUHUMYMOB B UHTep(EpEeHIIMOHHON KapTHHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB

539

Hudpakuus cBera. JudpaxmmonHas pemérka.




YcnoBue HaOMIOACHUS TTIAaBHBIX MAaKCUMYMOB IIPH
NaJicHil  MOHOXPOMAaTHYECKOTO  CBeTa  Ha
T (HPaKIIMOHHYIO PEIIETKY

5.3.10 [Tonapuzauus cera
TexHnuueckue YCTPOMCTBA: OYKH, ayma,
5311 doToanmapar, MTPOEKITNOHHBIH ammapar,
o MHKDPOCKOII, ~TEJECKOIl, BOJIOKOHHAs  OITHKa,
TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]
[IpakTuueckue paboTel. M3mepeHue mokazaTens
5312 MPEJIOMIICHUS. Uccnenosanue CBOICTB
o n300paxkenuii B mH3ax. HaOmonenne qucrepcun
CBeTa

DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

I'panunel IIPUMEHUMOCTH KJIACCUYECKOU
MexaHuku. [locTynarsl TeOpUM OTHOCUTEIBLHOCTH:
WHBAPUAHTHOCTb MOXYJSL CKOPOCTHM CBETa B
BaKyyMe€, IPUHIIMII OTHOCUTEIBHOCTH DHHIITEHHA

6.2

OTHOCHUTENHLHOCTD OOIHOBPEMEHHOCTH.
3aMe):[neHHe BPEMCHHU U COKpPAIICHUC OJIMHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBs3p  Macchl C  DJHEPrMEM M UMIYJIbCOM
CBOOOJHOW YaCTHIIBI. DHEPrUsi MOKOsI CBOOOIHOM

YJaCTULIBI

KBAHTOBA ®U3MNKA

7.1

3JIEMEHThI KBAHTOBOU OIITUKN

7.1.1

®otonbl. @Popmyna I[limanka CBSI3M HSHEPruu
doroHa ¢ ero 4actoToi. DHEPrust M HMILYJIbC
¢doroHna

OTtkpeiTue u uccneaopanue Goroddpdexra. OmbITHI
A.T'. CroneroBa. 3akoHs! poTorddexra

VYpaBuenue OiHmTeitHa ang  QoTorddexTa.
«Kpacnas rpanuma» potodddexra

7.1.4

Hasnenue ceera. OnbiTel [1.H. Jlebenena

7.1.5

XUMHYECKOE IEUCTBUE CBETA

TexHuueckue YCTPOMCTBA: dboTodIIeMEHT,

doTomaTuuk, comHeUHas OaTapesi, CBETOANO]]

7.2

CTPOEHHUE ATOMA

7.2.1

Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo
HCCIIEIOBAHUIO CTpOEHHUS aToma. [Inanerapuas
MOJIeJIb aToMa
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IToctymarer bopa. HM3nyuenue u morionieHue




(GOTOHOB TIpU TMEpexo/ie aToMa ¢ OJAHOTO YPOBHS
SHepruu Ha Apyroi. Buubl cnektpoB. Croektp
yYpOBHEHN 3HEPTUU aToOMa BOAOPOJA

7.2.3

BousiHoBeIe cBONicTBa yactull. Bomubl ne bpoiis.
KopmyckynsipHo-BoniHOBO#M ayanu3Mm. Judpaxuus
JJIEKTPOHOB HA KpHUCTAILIAX

7.2.4

CnoHTaHHOE M BBIHYXKIEHHOE  M3JIy4YCHHE.
VYcTpoiicTBO U IPUHIMI PabOTHI J1a3epa

7.2.5

TexHuueckrne yCTpOMCTBA: CHEKTPAJIbHBIA aHAIN3
(cnexkTpockomn), J1azep, KBAHTOBBIM KOMITBIOTEP

7.2.6

[IpakTnueckue paboThI. Habnronenue
JIMHENYaTOro CIEeKTpa

7.3

ATOMHOE PO

7.3.1

Mertonsl HaOIr01eHUs u perucTpanuu
3JIEMEHTaPHBIX YACTHI]

7.3.2

OtkpeiTue paguoaktTuBHOCTU. OTBITH Pe3epdopaa
M0 ONpEACNIEHUIO COCTaBa  PaJUOAKTUBHOTO
usnyyenusi. CpoiictBa anb(a-, Oera-, ramma-
U3NydeHus. BIusHue paguoakTUBHOCTH Ha KUBBIC
OpTraHU3MBI

7.3.3

OtkpelTHe TpoTOHA M HeWTpoHa. HykioHHas
Monenb siapa [eiizenOepra — MBanenko. 3apsia
sapa. MaccoBoe uucio sapa. M3oronst

7.3.4

Anbda-pacniaz. DJNEKTPOHHBIA W TO3UTPOHHBIN
Oera-pacma. ["amMMa-u3mydeHue. 3aKkoH
PaaMoOaKTUBHOIO pacnaja

7.3.5

DHeprus CBA3U HYKJIOHOB B sipe. SAAepHbIE CHUIIBIL.
HedexT maccer sapa

7.3.6

Snepusle peakuuu. [lenenue u CUHTE3 SAEP

7.3.7

Snepubii  peaktop. TepMosimepHBIA  CHUHTE3.
[Ipobnembl U MepCreKTUBBI SIEPHON YHEPTeTHKH.
OKOJIOTUYECKHE ACHIEKTHI SIAEPHON IHEPTETUKU

7.3.8

DneMeHTapHble 4YacTUllbl. OTKPBITHE MO3UTPOHA.
DOyHIaMEHTaIbHBIE B3aUMOJICHCTBUSA

7.3.9

TexHudyeckue yCTpOMCTBA: JO3UMETpP, Kamepa
Bunnbcona, siiepHbiil peakTop, aToMHasi bomba

7.3.10

[Ipaktuueckue pabotel. McciemoBanue TpPEeKOB
yacTull (110 TOTOBBIM (poTorpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gunoro Heba. Co3Be3nqusi, sipKue 3BE3JBI,
IIJIaHCThI, UX BUAUMOC IBUKCHUC




8.2

Conneunas cucrema. IlnaHeTsl 3eMHOM TpyYIIIBIL.
[InaHeTBI-TUTaHTBl M MX CIYTHHUKH, KapJIUKOBBIC
ianeTsl. Mansle Tena COJIHEYHON CUCTEMBI

8.3

Coname, ¢orochepa u armochepa. ComHeqHas
AKTUBHOCTDH

8.4

Nctounuk sneprun CosHIa v 3BE311

8.5

3BE3MbI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, paauyc, TeMIeparypa, ux
B3aUMOCBS3b. [lnarpaMMma «CeKTpaJbHBIN KJIacCc —
CBETUMOCTDY. 3BE3 bl TJIaBHOU
MOCIIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTD) TUIs 3BE31 TJIaBHOM
MOCJIEI0BATEILHOCTH

8.6

Buytpennee ctpoenune 3BE31. CoOBpeMEHHBIE
MPEACTABICHUSI O TPOUCXOXKICHUU W HBOJIONUU
CouHIta ¥ 3BE311. DTamnkbl )KU3HU 3BE3]

8.7

Mneunsiii ITyte — Hama ['anaktuka. CnupanbHast
cTpykTypa ['anakTuku, pacnpeneneHue 3BE31, raza
u nbeud. llonoxenne w nBuwxenue ConHua B
["anakTuke. [1nockas u chepruyeckas moacuCTEMbI
lManaktuku

8.8

Tunsl ramakTuk. PaauoranmakTMKh W KBas3apbl.
UEpHbie IbIPHI B iApax rajlakKTUK

8.9

Bcenennas. Pacmmpenue BceenenHoil.  3akoH
Xab66mna. Pa3beranue ranaktuk. Bo3pact u panuyc
Bcenennoii, teopuss bonpmoro B3peiBa. Mognenb
«ropsiuei Beenennoii». PenukroBoe usirydeHue

8.10

Macmrabnas CTPYKTypa Bcenennoii.
Meraranakruka. Hepeménnsie poOIeMbl
aCTPOHOMHHU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEeAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHero 001ero
o0pa3oBaHuM

ChopmupoBaHHOCTE YMEHHI pacro3HaBaTh (U3UYECKHUE SIBICHUS

(portecchl) U OOBSICHATH UX HA OCHOBE N3YYEHHBIX 3aKOHOB

BH&I[@HI/IG OCHOBOIIOJararommumMmu (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMU n

BEJIMYMHAMU, XapaKTEePU3yIOIUMHU (HU3HUECKHE TPOLECCHI

ChopMUpPOBAaHHOCTP YMEHUW TPUMEHATH 3aKOHBI KJIACCHYECKON
MEXaHHKH, MOJIEKYJISIPHON buzuku u TEPMOJUHAMUKH,
QJICKTPOAUHAMUKU, KBaHTOBOU (bl/IBI/IKI/I JI1 aHallku3a U OG’[)SICHCHI/UI
SABJICHUM MHUKPOMHUDPA, MAKPOMHMpA U MEraMupa, pas3jiMyaTb YCJIOBHS
(rpanuIbl, 00JaCTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOUMii xapakrep (yHAaMEHTalIbHBIX 3aKOHOB U OTPaHMYEHHOCTD
HUCIIOJIB30BaHUsd 4YaCTHBIX 3aKOHOB, AHAJIU3UPOBATH (bPISI/I‘-IGCKI/Ie
MPOLECChl,  HMCTONB3yS  OCHOBHBIC  TIOJNOKEHUS,  3aKOHBI U

3aKOHOMECPHOCTH

ChopMupOBaHHOCTH yMEHHUS pa3nuyaTbh YCJIOBUS IMPHUMEHUMOCTH

Mozenel pU3nIecKuX Tel U MPOIECCOB (SIBICHUH)

ChopMUpOBAaHHOCT, YMEHHS pemaTh pPAcu€THBIE 3aJa4dl C SBHO
3aIaHHOW W HESBHO 3aJJaHHON (PU3MYECKOW MOJIENIbIO: Ha OCHOBAHHH
aHajaM3a YCIOBHsS BbIOMpaTh (HU3UUECKUE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 3a7a4uH, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (U3WYECKUX  TEOPUH  TPH  HMCIOIB30BAHUH
MaTeMaTUYeCKUX METOJIOB PEIICHHS 3ajJad, MPOBOJIUTH Pacu€Thl HA
OCHOBaHHMHM HUMCIOIIUXCA OAaHHBIX, aHaJII/ISI/IPOBaTB pe?)y.HBTaTBI nu
KOPPEKTUpPOBaTb  METOABI  pElIeHUs ¢  Y4ETOM  IOJYyYEHHBIX

pe3yNnbTaToB

Pemate kayecTBeHHBIE 3a7aud, TpeOyroImMe MPUMEHEHUS 3HAHUU M3
pasHbIX pa3fesioB IIKOJIBHOIO Kypca (DU3MKH, a TaKKe WHTEeTparuu
3HAaHUU W3 JIPYyTUX T[PEIMETOB E€CTECTBEHHOHAy4YHOI'O IMKJIA:
BBICTPAauUBaTh JIOTMUECKYIO LENOUYKY pacCyKIEHUH C OIopoll Ha

HU3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bPIBI/I‘-IeCKI/Ie SABJICHUA




BnaneHHe OCHOBHbBIMH METOoJaMun HAay4YHOI'O IIO3HaHH,
HCIIOJIb3YCMBIMHU B (1)I/I3I/IKGI MNpoBOAWUTL HPSAMBIC U KOCBCHHBIC
M3MepeHusT (PU3NYECKUX BEIUYWH, BHIOMpPAs ONTHMAIBHBIA CIIOCOO
W3MEPEHUs] U WCIOJIb3Ysl W3BECTHBIE METOJbI OIEHKH TOTPEIIHOCTEH
W3MEpEHUl, MPOBOIUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3HUECKUX
BCIIMYNH C HUCIIOJIB30BAHHUEM MMPAMBIX HBMGPGHHﬁ, OGL}ICHHTB
MOJTyYeHHBIE PE3YNbTaThl, UCHOIB3YS (U3NUECKHE TEOPUH, 3aKOHBI U
MIOHATHS, W JIENIaTh BBIBOJBI; COONIIOIATh MpaBmiia 0€30IacHOTO Tpyaa
MIpY TMPOBEJACHUN KCCIEIOBAaHUI B paMKaX y4eOHOTO 3KCIEpUMEHTa U
y4e0HO-HUCCIeIOBATEIbCKOH  ACSITENPHOCTH C  HCIOJh30BAaHUEM
IU(PPOBBIX  M3MEPUTENBHBIX  YCTPOHCTB W JIaDOpaTOPHOTO

o0opyIoBaHUS

ChopMUpOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTH M OIICHUBATH
noceACTBHs ObITOBOI M MPOM3BOACTBEHHOM NIEATENHHOCTH YeIOBEKa,
CBSI3aHHOU C (DPM3MUYECKUMHU MPOILIECCAMU, C TO3UIHA 3KOJOTUIECKON
0€e30MacHOCTH; MIPEICTABICHUI 0 paloHaIbHOM
MPUPOJONOIb30BaHUM, A  TakkK€  pPa3yMHOM  HCIOJb30BAHUM
JOCTW)KCHMM HAyKu M TEXHOJOTMH Ul JAJbHEHUILNEr0 pa3BUTHS

YeJI0BEYECKOro 00IIecTBa

OBnazeHue pa3IUYHBIMH criocobamMu  paboThl ¢ HMHpOpManuei
¢u3nvyeckoro  coaepXaHWs C  HMCIOJB30BAaHHEM  COBPEMEHHBIX
MHQOPMAIIMOHHBIX TEXHOJOTWH; pa3BUTHE YMEHHUIHl KPUTHYECKOTO

aHaJlM3a U OLIEHKH JIOCTOBEPHOCTH MoJydyaeMoi nHpopmanuu

10

ChopMUpPOBAaHHOCTP ~ YMEHHMH  TNPUMEHSTh  OCHOBOIIOJIAraIOIINe
ACTPOHOMHUYECKHE TIOHATHUS, TEOPUUM M 3aKOHBI [JIs AaHAIW3a W
00BsiICHEHUST (PU3UYECKUX TPOIECCOB, MPOMCXOAAIIUX Ha 3BE3NAX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKOM CpeAe; JABUIKECHUS

HEOECHBIX TEJI, DBOJIIOLMY 3BE€311 M Becenennoi




INEPEYEHD 2JIEMEHTOB COJAEP KXAHUS, IIPOBEPAEMBbBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JjaemMe
MBI HTA

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

MEXAHUKA

1.1

KNMHEMATHUKA

MexaHu4deckoe JABHIKCHHC. OTHOCUTENBHOCTh MEXAaHHUYECKOTO

nBrkenusa. Cucrema oTcuéra

MarepuanbHas TOUKa.

TpacKTOopHA

Eé& pamryc-BeKTop:
Fle)=(xle) Mr ) =(2)),
TpaeKTopII,
TmepeMenIeHIe: ? ¥
Ar=r(ty)—r(t)=rn—-n= ¥
= (Ax,Av,Az),

Iy TE.
CroxeHNe lepeMeleHHi:

& =4, + 40,

CkopocTh MaTepraabHON TOUKHU:
A7
At

=}"=[U1_.U1_.U__].

L= :

Ar—

Ax ,
v o=— =X, . aHalIOII4HO v, =Y/, .=z,
At :

CroeHIe CKOpPOCTell: §, =0, + 0, -

Brruncnenue nepeMenieHys 1 myTu MaTepUalbHOW TOUKU ITPU
PSIMOJINHEIHOM JIBUKEHUHU BAOJb OCH X IO IrpaduKy

3aBUCHUMOCTH Vx(t)




o _ ApD _,
YCKDPEHIIE MaTepHadEHOI TOTIKIL a = ﬂ_\_\ [f-'l.
t r—0

_Au,

a. =(v,),", aHanormHo a, =(v,)’, a.=(v.)’
Aty -

PaBHOMEpHOE NIPSIMOJIIMHEWMHOE JBUKEHHUE:

x(t) = xo + vout

1.1.5
Ve (t) — vg, = const
PaBHOYCKOpEHHOE NMPSAMOIIMHENHOE JBUKEHUE:
at’
x(t)=x,+uy, t +=
v (t)=uvu, +at
1.1.6 a, = const
UJI - L'l.l.'r = EH.T [IJ _""’-1]
v, U
_*Y
HPII ABILKEHINI B O[THOM HAIIPABIEHIH IIVIE S = T
CBobOogHOe mazeHne. Y CKopeHrne CBOOOHOTO TaICHUS.
Yi 0
g
1.1.7
Yo o
(0] Xo T',r

JIBu>keHue Tena, OpoIIEHHOTO MO YIJIOM O K TOPU30HTY:




() =x, +v,f=x +tUcosa-t

4

vifi=y, +Unr+g‘T—1 + Uy sina - I—STT

v (1)=v,, + g, =U;sina— gt

i
1
{u (t)=v, =uv,cosu
{

KpuBonuneiinoe nuxenue. [[BuxeHne MaTepuaabHON TOUKH
10 OKPY’KHOCTH.
VYri0Bast ¥ IMHEWHAsE CKOPOCTh TOUKHU:

v = wR

IIpu paBHOMEPHOM JIBUYKEHUH TOUYKH 10 OKPYKHOCTH

_27‘[_2
w= = U

. LleHTpOCTpEMUTEIBHOE YCKOPEHUE TOUKHU:

. [lostHOE yCKOpEHHE MaTepUuaIbHON TOUYKHU

Teépnoe Teno. [locTynarensHOE U BpalIaTEIbHOE ABUKEHUE

TBEPJIOTO TENA

1.2

JUHAMUKA

1.2.1

HNuepumansubie cucteMbl oTcuéta. [lepBriii 3akoH HproToHa.

[Tpuniun otHOCUTENBHOCTH ["anunes

1.2.2

Macca tena. ImoTHOCTE BelllecTBa:

m

P=7

1.2.3

Cuna. [IpuHIMN cyneprno3uLuu CUIIL:

>

FpaBHo,qeﬁCTB = Fl + F2+




1.2.4

Bropoii 3akon Herorona: 11t marepuanbHoil Touku B UCO

i -

Fl =maq

Ap = FAt
npu

F = const

1.2.5

-

—_—

‘FIE FEI

Tpetnii 3akoH HploTOHA 1719 MaTepUaIbHbBIX TOUEK:

>

Fip = —F

1.2.6

3akoH BCCMUPHOI'0 TATOTCHHA: CHWJIbI IPUTAKCHUA MCKIAY

TOYEUYHBIMU MaCCaMHU PaBHBI
mim,

F=6—

Cuna tsxectu. LleHTp TsbkecTu Tena. 3aBUCHUMOCTH CHIIBI

TSKECTH OT BBICOTHI h Haa MOBCPXHOCTHIO IMIJIAHETBI paanyCOM

RO:
GMm

M9 = Ro + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:




1.2.8

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHust CKOJIbKEHUSL:

FTp = uN

Cuna TpeHus OKOS:

Fp < uN

Koaddurnment tpenns

1.2.9

JaBieHue:

1.3

CTATUKA

1.3.1

—

F
MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalICHUA:

M| = FI, rne | — mieqo cuibl

>

F

OTHOCHUTEIBLHO ocH, npoxonsdme — yepes  Touky O
MEPIEeHIUKYISIPHO PUCYHKY

1.3.2

enTp macc Tena. LleHTp Macc cuCTeMbl MaTEpHATbHBIX TOYEK:

- -

myr; + myry+...

n
e my +my+...

B onHOpoaHOM 1OJIE TSXKECTH
(g = const)

LHEHTP MaAcCC TE€JIa COBIMAAACT C €ro HECHTPOM TAXKCCTH

133

VYcnosus paBHosecus TBEpaoro tena B MCO:
J’;‘1«i’1+;'vi'r2 +...=0
\[}:"1 +F+...=0




3akoH ITackang

JaBnenne B )xuaKocTH, mokosiieics B UCO:

p =Dpo+pgh

3akoH Apxumena:

>
>

FApx = _PBbITeCH

€CIIM TEJIO M KUAKOCTh ITokosaTcs B UCO, To

FApx = ngBbITeCH

VYcnoBue niiaBaHus Tel

1.4

3AKOHBI COXPAHEHMA B MEXAHUKE

Nmnynbc maTepruanbHOM TOYKH:

p=mv

Nmnynbc cucteMsl Te:

p=pt+p+..

3aKOH U3MCHEHHUS U COXPAHEHHUS HMITYJIbCA:
B ICO

Ap = A(pl + p2+- . ) = FlBHeLUHAt + FZBHeLLIHAt-l_' -

B UCO , ecnin

Ap = A(py +pp+...) =0

, €CITH

- -

FlBHeLLIH + FZBHemH+- ..=0

PeakTuBHOE NBUKEHUE




F

Ar X
PaboTa cwitbl Ha MaIOM TIepeMeIeHUN:

A=|ﬁ'|-|ﬂf‘|-c05 a=F, Ax

a F

()]
MOIIHOCTD CHJIBI:

eCIIM 3a BpeMmsI
1.4.5 At

pa60Ta CHJIBI U3BMCHACTCA Ha , TO MOIITHOCTH CHJIbI

AA
P=—0 =F-p-cosa
ﬂf Ar—

Kunernueckas 3Heprusi MaTepuaabHON TOUKH:

. mv?  p?
KUH — 2 - Zm
1.4.6
3aKOH U3MEHEHUS KHUHETUYECKOW SHEPTUU CUCTEMBI
MatepuanbHbix Touek: B UCO AExun = A1 + A2 + ...
[ToreHumanpHas 3Heprus:
JUISI TOTEHIINAJIBLHBIX CHJI
A12 = ElHOTeHu - EZHOTeHu_= AErIOTeHu
1.4.7

[ToTeHnmanpHast YHEPTUs MATEPUATILHON TOYKHU B OJJHOPOJHOM
I10JIE TSKECTH:

EHOTeHu =mg h




[TorenunanpHas 3Heprus ynpyro neGopMupoBaHHOTO Tena:

kx?
E MnoTeHL, — T

1.4.8

3aKOH U3MEHEHHUS U COXPAHECHUSI MEXaHUYECKON SHEPIUu:
Eyex = Exuw + Emm:—m-
B IICO AEyex = Ascex menoresn. cuns
B IICO AE,x =0, eCII Agcex genoresn cux = 0

1.5

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

1.5.1

lMapmonuueckue KoJIeOaHus MaTepUaIbHOMN TOYKH.
Awmmuntyna u ¢aza xonebanuit. Kunematnueckoe onvcatue:

(1) = Asin| @t +o, ).

v () =x/.

a(f)=(v, ), =—e'xf)=a +ax=0,
i X - CMeIlleHHE U3 PAaBHOBECHS.
JInHamMu4eckoe onucaHue:

ma, = —kx,

rac

k = mw?

. DTO 3HAYUT, YTO
F, = —kx.

DHepreTu4eckoe ONMcaHue (3aKOH COXPAaHEHUS! MEXaHUYECKOU

SHEPTHH):

CBsi3p aMIUTUTYABI KOJICOAHWN CMEIIEHUS MaTepUabHON

TOYKH C aMIUTHTYAaMH KoJieOaHu €€ CKOPOCTH U YCKOPCHHSI:

Upee =04, @ =04

1.5.2

[Tepuon u yacTora KoeOaHU:




[leproq Manbix CBOOOJHBIX KOJNEOAHWN MATEMAaTUYECKOTO

MasiTHHKA:

T=2IJI
E

[Tepuon cBOOOIHBIX KOIEOaHUN TPY>KUHHOTO MasTHUKA!

m
T=2n|—

I's

1.5.3

Brinyxnennsie konebanus. Pesonanc. PesonancHas kpuBas

1.5.4

[Tonepeunblie u MPOIOJIbHbBIE BOJIHBI. CxopocTthb

pacrpoCTpaHEHUS U JJIMHA BOJIHBIL:

v
A=vT =—
v

Wutepdepentus u audpaxius BOIH

1.5.5

3Byk. CKOpOCTH 3ByKa

MOJIEKYJIAIPHAS ©®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHASL ©U3NKA

2.1.1

Mogenu cTpoeHus ra3oB, KHAKOCTEW U TBEpABIX Ted. [lycth
TepMoJAMHAMuYeckas cucrema (teno) coctouT u3 N

OJIMHAKOBBIX MOJIEKYJI. Toraa KoJIM4ecTBO BEIIECTBA
N m
vV=—=—
Ny

rIe
Ny

— 9ucio ABOrajipo, m — Macca CUCTEMBI (Tena),
u

— MOJIIpHasd Macca BCIICCTBA

2.1.2

TemnmoBoe JABVXCHUE aTOMOB U MOJICKYJI BEIICCTBA

2.13

B3auMoeiicTBHE YacTHI] BEIIECTBA

2.14

Huddysus. BpoynoBckoe nBukeHne




2.1.5 Monpens uneanpaoro raza B MKT

CBs3b MEXy JaBJICHHEM U CpEHEW KUHETUYECKOW dHEeprueu
HOCTYHaTeJIBHOI‘O TCIIJIOBOTO ABUXCHUS MOJIeKyJ'I nacaJibHOI'O

ra3a (ocaoBHoe ypaBHeHue MKT):

p—lm,nu:—zn ifmcu: _inz
3 3002 30
2.1.6 -
riae m0 — macca OTHON MOJIEKYJIBL,
N
n=-—
%4
- KOHLIEHTpALHs MOJIEKYJT
2.1.7 AoGcomoTHas Temmneparypa: T =t +273K
CBs3b TemMIepaTypsl ra3za co CpeIHel KHHETHUYECKON SHEPTUEH
MOCTYHATCIBbHOI'O TCIIJIOBOT'O ABUKCHUSA €0 MOJICKYJI:
{ 2
2.1.8 e =| ™ | kT
2 2

2.1.9 VYpasuenue p = nkT

Mopaenb ueaabHOTO Ta3a B TEPMOIUHAMHUKE:

(Vpaprerse Merrereea — Kiarefipora

| BEIpeuKeHHE U1 BHYTPEHHEH SHEPITHH

VpapaeHne MeHueneesa — KiameiipoHa (mpHMeHIM
3aIIICI )

pRT

pV=%RT=vRT=NkT, p=t

2.1.10
BHPE.}KEHIIE RIRIE: | BH}’TPEHHEﬁ IHEPIHII OJHOATOMHOIO 1

raza ([IplMeHIIMEIe (DOPMET 3aIIICH):

L‘=%vRT =%Nfc’i‘" =3M pr —ve,T= %pl”'

2




2.1.11

3akoH JlanbTOHA 1J14 1aBI€HUS CMECU Pa3pEKEHHBIX ra30B:

p=pt+p+..

2.1.12

W3omporeccsl B pa3pekeHHOM Ta3e € TOCTOSHHBIM YHCIOM
MoJieKyn N (C IOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
m3orepMma (T = const): pV = const

uzoxopa (V = const):

P
= = const
T cons

u3obapa (p = const):

<

— = const
T

I'paduueckoe npeacraBneHne u3onpoieccoB Ha pV-, pT-u VT-
rarpamMMax.

OObeIMHEHHBIN Ta30BbIA 3aK0H:
%4

P
—— t
T cons

JJI1 IIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

2.1.13

HacplmienHele ¥ HeHachllleHHble mapbl. KauecTBeHHas
3aBUCUMOCTh IUIOTHOCTH M JaBJIEHUS HACBILIEHHOTO Iapa OT
TEeMIepaTypbl, UX HE3aBUCUMOCTh OT 00BEMa HACHIIIEHHOTO

napa

2.1.14

Brnaxnocts Bo3myxa.
OTHOCHUTENBbHAS BIAXKHOCTD:

(l) _ pnapa (T) _ pnapa (T)
pHaCbI]_Lll'lapa (T) pHacmmnapa (T)

2.1.15

MN3MeHeHue arperatHbIX COCTOSIHUW BEIECTBA: HCIAPEHUE U

KOHACHCAUA, KUIICHUC X KUJAKOCTH




H3menenue arperaTHbIX COCTOSTHUM BC€IIECTBA: IIJIaBJICHHUC H

2.1.16
KpUCTAJIU3ALINS
2.1.17 [IpeobpazoBanue YHEPTUH B Pa30BBIX MEPEX0aax
2.2 TEPMO/JNHAMUKA
2.2.1 TernnoBoe paBHOBECUE U TEMIIEPATypa
222 BuyTtpenuss sHeprus
Tennonepenaya kak croco0 M3MEHEHUsI BHYTPEHHEW dHEPTruu
223 0e3 coBepiieHuss paboTel. KOHBEKIMS, TEMIOMPOBOAHOCTS,
U3ITy4yeHue
KonnuecTBo TEmIoTHI.
VY nenpHas TEMIOEMKOCTH BEILECTBA C:
224
Q = cmAT
VY nenpHas Temora napooodpazosanus L: O = Lm.
2.2.5 VY nenbpHas TemioTa miasieHus A Q = Am.
VY nenpHas Tenora cropaHus Tomiusa q: O = gm
DnemeHTapHas padoTa B TEpMOJAMHAMHUKE:
A = pAV
2.2.6
Brruucnenne pabotsl o rpaduky nporecca Ha pV-auarpaMmme
[TepBbIii 3aKOH TEPMOANHAMUKH
Q12 = AUsz + A1 = (U = Uy) + Ay,
2.2.7
Anunabara:
Q12 = 0= Ay, = (U; — Up) =AUy,
2.2.8 Bropoii 3akon Tepmoannamuku. HeobpaTtumelie mporiecchl
[Tpuniune! gerictBus TermnoBbix MamuH. KT
_As'amt _QHBI‘P_|QEM|_ |met|
2.2.9 " "70o =1- 0
marp marp X marp




MakcumanbHoe 3nauenue KIIJ. [{ukn Kapno:

T.. -T T
2.2.10 maxn =My, =———— =1-_2%
Toarp Ty
VYpaBHeHHe TEII0BOTO OanaHca:
2.2.11 Q1 +0Q2+0Q3+...=0
3 SJIEKTPOAMMHAMUKA
3.1 SJIEKTPUYECKOE I1OJIE
OnexTpuzanys Tl U €€ MpOsBIEHUSA. DJIEKTPUUECKUM 3apsl.
3.1.1 JBa Buaa 3apsga. ODJIEMEHTApHBIM BJIEKTPUYECKUN 3apsjl.
3aKOH COXpaHEHMsI PJIEKTPUUECKOTO 3apsiia
B3aumopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KynoHa:
B OZJHOPOJHOM BEILIECTBE C TUAJIEKTPUUECKON
IIPOHUIIAEMOCTBIO
3.1.2 €
g, 1 ‘g,
Foplallel_ 1 lalle
" 4mes, 17
313 OnekTpuyeckoe mnoisie. Ero pgedcTBue Ha 3IEKTPUYECKUE
o 3apsaabl
Hanpsk€HHOCTB JIEKTPUYECKOTrO MOJIA:
ﬁ _ F
QHpOGHbIﬁ
[Tone Toueunoro 3apsna:
q
3.14 E. =k T'_Z
OJIHOPOJHOE TOJIE:
E = const.

KapTunbl nuHUN HaNpsHKEHHOCTH ATUX TTOJIEH




HOTGHHI/IEUII)HOCTB SJICKTPOCTATUYCCKOI'O IT0JIA.

Pa3zHocTh mOoTEHIIMATIOB U HAIPSIKEHUE:
A1z = q(p1 — P2) = —qAd = qU.

[TorenmmanbHast HEPTHS 3apsA/ia B DJIEKTPOCTATUUECKOM T0JIE:
W =q¢

IloTennman OJIEKTPOCTATUYCCKOI'O ITOJIA:

o=V
q

CBs3b HaHpH)KéHHOCTI/I noJjist U pPasHOCTU MOTCHUUAJIOB JJIA

OJTHOPOJTHOTO AekTpocTatuueckoro mois: U = Ed

[TpuHIUMTIT Cynepno3uIUU ANEKTPUUECKUX TTOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+

ITpoBOHUKY B 371€KTPOCTATHUECKOM IOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU ITPOBOJHUKA
Et=0

, BHYTPHU Y Ha IIOBEPXHOCTH IIPOBOJHUKA (p = const

HI/IBHGKTpI/IKI/I B SJICKTPOCTATUYCCKOM IT0JIC. I[I/IBJIGKTPI/I‘ICCKaSI

IMPOHUIIACMOCTDb BCIICCTBA €

Konpaencarop. 21eKTpo€MKOCTbh KOHJEHCATOPA:!

q
C=—
U

DNeKTPOEMKOCTh TIOCKOTO KOHJICHCATOpa:

€S
= = &y

d




3.1.10

Hapanneanoe COCIMHECHNEC KOHACHCATOPOB:

q=1q +q2+...,U1 = UZ =---JCr[apaJm_C1 +C2+...

[TocnenoBarenpbHOE COCTMHEHUE KOHIEHCATOPOB:

11 1
U=Ui+Uz...q1 =G =0, =otote
mocua

3.1.11

DHeprust 3apsHKEHHOTO KOHJ/IEHCaTopa:

_qU_CUZ_q2

N 2 2C

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

IlocTostaHEBII TOK: I = const

Jns mocTosiHHOTO TOKa q = It

3.2.2

VYcnoBus cymiecTBOBaHUS ANEKTPUIECKOTO TOKA.
Hanpsoxkenne U u OJ1C E

3.23

3akon OMa J1sl ydacTKa Lenu:

I_U
"R

3.24

DneKkTpruyecKoe COMPOTHUBIICHHUE. 3aBUCUMOCTh
COINPOTHUBIIEHUSI OJHOPOJHOTO MPOBOJAHMKA OT €ro JUITMHBI U

ceuecHUs. Y AeIbHOe COIIPOTUBJICHHUEC BCIICCTBA.

l
R=p§




3.25

Hcrounuku Toka. 3/]C ncTOUYHMKA TOKA!

ACTO])OHHPIXCI/UI

q

E =

BuyTpeHHee conpoTuBiieHHE UCTOYHHUKA TOKA

3.2.6

3akon Oma 171 MoJIHOW (3aMKHYTOM) 3neKkTpuueckoi nenu: E

=]R + Ir, oTkyzna

3.2.7

[lapannenpHOE COEIMHEHNE IPOBOAHUKOB!
I=11+12+..,Ul=02=_,,
1 1 1

=—4+—+..
Rnapa}m Rl RZ

HOCJICI[OBaTeJIBHOC COCIMHCHUC HpOBOI[HI/IKOB:
U=ul1+02+.,11=12=..,
Rl‘[OCJI = R1 + R2+. "

3.2.8

PaGora anekrpudeckoro Toka: A = [Ut.
3akoH /oy — Jlenna:
Q =1I°Rt

Ha pesucrope

UZ
R:Q=A=12Rt=1Ut=7t

3.29

MOIHOCTB 3JIEKTPUUYECKOTO TOKA:




TemmoBas MOIITHOCTB, BEIACTIACMAad Ha pE3UCTOPEC:

=]

- r
P=PR=—-=]U
R
MoniHocTh HCTOYHUKA TOKA:
MEI CHOT
PE- e — = H
At

Ar—d

CBoOOIHBIE HOCHUTEIHN ANEKTPUIECKUX 3aps/I0B B

3210 MPOBOJHUKAX. MexaHu3MBI MPOBOAUMOCTHU TBEPABIX
o METAJIJIOB, PAacTBOPOB M PpACIUIABOB D3JIEKTPOJIMTOB, Ta30B.
[TonynpoBoaHuku. I101ynIpOBOJHUKOBBINA 11O
33 MATI'HUTHOE IT1OJIE
Mexanuueckoe B3aUMOJEHCTBHE MAarHUTOB. MarHuTHOE MOJIE.
Bekrop MmarHuTHONM uMHAyKUMH. [IpuHOMN cynepnosunuu
MarHuTHBIX MOJEH:
331 B =B; +By+...
Jluaun wmHAYKUMM MarHuTHoro mnonsd. KaptuHa nmHMN
WHIYKIIHH MarHuTHOTO OJIS II0JIOCOBOTO U
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB
OnelT Opcrena. MarHuTHOE I0JIE€ NPOBOJHUKA C TOKOM.
330 Kaptuna nuHMNA MHOYKOUM MarHATHOTO IIOJS JUIMHHOTO
o IIPSIMOTO MPOBOJAHMKA U 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJAHUKA,
KATYIIKH C TOKOM
Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYUHA!
F, = IBlsina
3.3.3 |, raeo— yroia MeXay HalpaBJIEHHEM IIPOBOAHHUKA U BEKTOPOM

>

B




Cuna JlopeHuia, e€ HanpaBJIE€HUE U BEJIUYUHA:

Fnop =l q | vBsina

IZI€ 0. — YToJl MEX]y BEKTOpaMu

-

v
334
u
B
. JIBW>KeHME 3apsyKEHHOW 4YacTULBl B OJHOPOJIHOM MAarHUTHOM
moyie
34 OJIEKTPOMAT'HUTHAA NHAYKIA
[ToTok BeKTOpa MarHUTHOM MHIYKIIUU:
® =B, S = BScosa
34.1
34.2 SBnenue anexkTpoMarHuTHOW HHAYKIMK. DJIC nHAYKIIMN
3aKOH 3JIEKTpOMarHuTHOM MHAyKuu Dapanes:
AD
343 E = :—(IJ;

M_u'—:l}




$ ¢
N / )
i
—= 2

O/JIC uHAYKIMHU B IPSIMOM MPOBOAHUKE JITTMHOM 1,

ABHUIKYIIEMCS CO CKOPOCTBIO

(;lZ)

B OZJHOPOJHOM MarHUTHOM ToJjie B:

| E; 1= Blvcosa

, TJIe 0. — yToJI MeXy BEKTOpoM B 1 Hopmaibio

>

n
344
K TUIOCKOCTH, B KOTOPOH JIEKAT BEKTOPHI
luv
; eClin
l
1
B
, 1
v
TO
| E; |= Blv
34.5 [IpaBuno Jlenua




NHAYKTUBHOCT:

L - O]
Iy
346 >um®=LL
Camounaykuus. 9J1C caMOMHAYKIIWHA:
AT
E=-L—| =L
At —0
DHeprus MarHUTHOTO MOJIS KATYUIKU C TOKOM:
LI?
4. =
3.4.7 wy 5
3.5 DJIEKTPOMATHUTHBIE KOJIEBAHUA 1 BOJIHBI
Konebatenpubiii  koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIC
Kose0aHus B UACaTLHOM KOJebaTeIbHOM KOHTYpE:
[4() = Guesin{ 0+
11['{] =q, =g, cos( ot +q,)=I__ cos(at +q,)
351 ®opmyna Tomcona:
T = 2nVLC
, OTKyJia
2m 1
w=—=—
T VJLC
CBsi3b aMIUTATY/IBI 3apsia KOHJIEHCATOPA ¢ aMIUIUTYION CHIIBI
TOKa TpPH CBOOOJHBIX DSJIEKTPOMArHUTHBIX KOJNEOAHUSX B
UJeabHOM KOJIe0aTeTbHOM KOHTYpE:
I
gm S
0
350 3aKOH COXpaHEHHUs DJHEPTUU B UACATBLHOM KOJIeOATEILHOM

KOHTYpE:




3.53

BoinykaeHHbIe 35IeKTpOMarHuTHbIE KoseOaHus. Pezonanc

ITepemennsiii Tok. IlpomsBoacTBo, mepenada U moTpedieHHne

JIEKTPUYECKON JHEPTUU

2 cu® Lr* cul_ LI’
+ = mE = =X — const.
2 2 2 2

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanus

BEKTOPOB B 3JIEKTPOMAarHUTHOH BOJIHE B BaKyyMe:
3.5.5 S

E1lBlc

3156 [Ixana DJIEKTPOMArHUTHBIX BOJIH. IIpumeHeHue

AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

3.6 OIITUKA

161 [IpsamonnHENHOE pPACIpPOCTPAHEHHE CBETA B  OJHOPOJHOU

cpene. Toueunslii uctounuk. JIyd cBeta

3aKOHBI OTPAXKEHUS CBETA.

a=pf
3.6.2
alp
FZRT AL T TTLT

3.6.3 [TocTpoenne n300pa>keHHii B IUIOCKOM 3epKajie

3aKOHBI IPEJIOMJIEHUS CBETA.

IIpenomnenue ceera:

nysina = n,sing.

3.6.4

AOCONIOTHBIN MMOKa3aTeNb MPETIOMIICHHS:

c
Nasc = ;

OTHOCHUTENBHBIN TOKA3aTEb MPETOMIICHUS:




Ny 1"
nOTH =
1 U2

Xox 1y4en B IpU3Me.
1"1 = 1'2 . 1?1}.1 = .”'2}.2
CooTHoLIEHNE 4YacTOT U COOTHOIIEHHWE JUIMH BOJH IIpH

nepexoe MOHOXPOMAaTHYECKOTO CBETa Yepe3 TPaHHuIly pasziera

ABYX OIITUYCCKUX CPCI:

3.6.5

n<mn ",

hy

Chap

[TonHOE BHYTpEHHEE OTpAKEHUE.

IIpenenbHbIiA yroil MOJIHOI0 BHYTPEHHETO OTPasKEHUS:

. 1 np
Sina,, = =—
Noru nq

3.6.6

CobOuparoriue W paccewBalIIMe JIMH3BL. TOHKas JHH3a.

DOKYCHOE PACCTOSIHUE U ONTUYECKAs CHUJIa TOHKOM JIMH3BIL:

3.6.7

®opmyJiia TOHKOH JIMH3bL:

T -

L,
d

|

VBenuuenue, gaBacMoe JIMH30M:

h 11l
F:—:—
H d




F\ h
f

e

B ciyuae paccenBaromieit JMH3bI:

1
D0=F =—0,
D
3.6.8 F=£=|f|1
H d
Xoa nyda, OIpOLIEAUIET0 JUH3Y MO IPOU3BOJIBHBIM YIVIOM K
e€ rnaBHOW omntuueckoir ocu. [loctpoeHune wu300pakeHUH
TOYKA U OTpe3Ka NMPSMON B COOMPAIOIIUX M PACCEUBAIOLIMX
JUH3aX U UX CHUCTEeMax
369 doroanmapaTr Kak ontuueckuii mpubop. ['ma3 kak onrudeckas
cucrema
Wutepdepennus cBera. KorepeHTHbIE HMCTOYHHMKH. Y CIOBUS
HaOo1eHus MaKCHMYMOB u MUHUMYMOB B
UHTepPEPEHIIMOHHOW  KapTUHE OT  JBYX  CHH(A3HBIX
KOT'€PEHTHBIX UICTOYHHUKOB:
3.6.
.
MAKCIIMYMEI — A=2m—, m=0,£1,£2.+3,_,
i
vl
MITHIIMYMBI — ﬂ:{211r+1_];, m=0,+1.+2 +3__
-
Hudpakaus cera. JudpaknuoHHas peméTka. YCloBUE
3611 HAONIOJIEHUsT TJABHBIX MAaKCHUMyMOB TMPH  HOPMAJIbHOM

MaaCHU MOHOXPOMATHYECKOI'O CBETA C ,I[J'II/IHOI\/'I BOJIHBI A Ha

peméTky ¢ nepuoaom d:




dsing,, =mA,m=0,+/-1,+/-2,+/-3,...

3.6.12 Hucnepcus cera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
4.1.1 l'umote3a M. [1nanka o kBantax. ®opmymna [Inanka: E = hv
®otoHbl. DHeprus hoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nwmmysnse doTona:
_E h h
p= c ¢ A
4.1.3 ®oroaddext. OnpiTer A.I'. CroneroBa. 3akoHbl hoToddhexTa
VYpaBuenue DiinmreiHa i porodddexra:
ECI)OTOHa = ABbIxoja + EKI/[HmaX'
rae,
hc
Ecl)OTOHa =hv = 77
4.1.4
p . = hc
BBIXOZA — va - AKp
2
mv
Evunmax = Zmax = eUgy
JlaBneHue cBeTa.
4.1.5 JlaBjieHnE CBETA Ha MOJHOCTBHIO OTPAKAOLIYI0 TOBEPXHOCTh U

Ha MOJHOCTHIO IMOITTIOMIA0IIYHO ITOBEPXHOCTD




4.2

OU3NKA ATOMA

4.2.1

[ImanetapHas MOJeIb aTOMa

422

[Toctynatel bopa. U3nydenue u moriomeHnue (HOTOHOB MpH
IIEpPEX0/I€ aTOMa C OJJHOTO YPOBHS SHEPTUU Ha IPYTOu:

hv =,ﬁi=

TR

E,—E

Ly

Y

423

JluHeyaTpie CIEKTPHI.

CnexTp ypoBHEH 3HEpPruy aToMa BOJOPOJa:

—13,6B
E, =222 5123, .

n*

43

OU3NKA ATOMHOI'O AIPA

4.3.1

Hyxnonnass monens simpa [eiizenOepra — MBanenko. 3apsin

sapa. MaccoBoe uncio sapa. M30Tomsl

432

PaanoakTUBHOCTE.

Anwda-pacnan;
A A4 4
X—>5Y+5He

bera-pacnan.

DneKTpOHHBIN B-pacman:

A A 0~
XY+ je+v,

[To3uTtponHsIii B-pacnan:
A A Oz |
s X—=0Y + jE+ v,

lNamma-uznydenue

433

3aKOH paJIMOaKTUBHOTO pacraja:
-t

[Tycth m — Macca paiMoaKTUBHOIO BenlecTBa. Torga

-t
m(t) =mgy* 2T




4.3.4

Snepubie peakuuu. JleneHue u CUHTES A€p




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» duzuka (B 2 yactax), 10 knace/ I'ennenmreiin J1.9., bynaroBa A.A.,
Kopuunbes U.H., Komkuna A.B.; nonx penakmueit Opiora B. A., O0miecTBo ¢
OTpaHUYCHHON O0TBETCTBEHHOCTHI0O « BMMHOM. JlaGopatopus 3HaHUI;
AxuunonepHoe obmectBo «M3narensctBo «IIpocBelienne»

» ®usuka (B 2 vactax), 11 xknacce/ I'ennenmreitn J1.O., bBynatoa A.A.,
Kopuunses U.H., Komkuna A.B.; mox penakuueit Opiosa B.A., O6mectBo ¢
OoTrpaHUYeHHON 0TBETCTBEHHOCTHI0O « BMMHOM. JlaGopatopus 3HaHUI;
Ax1monepHoe obuiectBo «M3narensctBo «lIpocBemienne»

» Gusuka (B 2 vactsax), 11 knace/ Yacts 1: I'enpenmreitn JI.3., Jluk FO.W.;
nox penakuuend Opnosa B.A.; Hacte 2: 'engenmreits JI1.O., Komkuna A.B.,
JleBues I'.1., OO1iecTBO € OrpaHUYEHHON OTBETCTBEHHOCTHIO «JOL]
MHEMO3HNHA»

» dusuka (B 3 vactax), 10 knace/ Yacts 1: I'egaenmreitn JI1.3., [luk F0.U;
nox penakiueid Opnosa B.A.; Yacts 2: I'eBaeniureitn JI1.9., Jux FO.U., non
penakuueit Opnosa B.A.; Hacts 3: I'enaenmreitn JI.9J., Komkuna A.B.,
JlesueB .M., O61iecTBO ¢ OrpaHU4eHHOI 0TBeTCTBEHHOCTHIO «OL]
MHEMO3HNHA»

» @u3uka JIs 3HATOKOB. YTIyOiaeHHbIH ypoBeHb. 10 kiacc: y4eOHUK B IBYX
yacTax; 1-e uznanne Kozen C.M., Moronesuu N.A., KupeeB A.A. u apyrue

OG6mecTBo ¢ orpanndeHHON 0TBeTCTBEHHOCThI0O « DU3TEX YUEBHUK»



» dusuka I 3HATOKOB. YTIyOJIeHHBIN ypoBeHb. 11 kmacc: yueOHUK.
DnekTpoauHamMuka. MarHuTHoe noJie. DJIEeKTPOMarHuTHasE UHTYKIIHSL.
Konebanus u Bonnbl;, 1-e n3ganue Kozen C.M., Moronesuu U.A., Kupees
A.A. u npyrue OO011eCTBO C orpaHuYeHHON 0TBETCTBEHHOCThIO « DM3TEX
YUYEBHUK)»

» Ousuka It 3HATOKOB. YTIyOJIeHHBIN ypoBeHb. 11 kmacc: yueOHUK.
DneMEeHTHI TEOPUH OTHOCUTEIHHOCTH, KBAHTOBOM (PU3UKH U acTpOPU3HKH, 1-€
nznanne Kozen C.M., Uoronesuu U.A., Kupees A.A. u npyrue O061ecTBo ¢
orpaHnueHHON 0TBETCTBEHHOCThI0 « PU3TEX YUEBHUK»

» dusuka, 10 kimace/ I'paués A.B., IToroxes B.A., Caneuxuii A.M., bokos
I1.1O., Ob1iecTBO ¢ OrpaHUUYCHHONM OTBETCTBEHHOCThIO M3 AaTeNbCKU IIEHTP
«BEHTAHA-I'PA®»; AxumonepHoe o61iecTBo «M3marenbcTBo

«IIpocBenieHue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

https://m.edsoo.ru/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/
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