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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe Ha YpPOBHE CpeaHEro oOmero oo0pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHUH W TpeOOBaHWMN K pe3ylbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTesibHOM MporpaMmsbl, peacTaBieHHbIX B PI'OC COO, a Takxke
¢ yuérom ¢enepanpHOil paboueld mporpammbl BocmuTaHus u  KoHnenmun
npernoaaBaHus yaeOHoro npeamera «Pu3nuka» B 00pa30BaTEIIbHBIX OPTaHU3AIMSIX
Poccuiickoit @enepalinu, peanu3yonx OCHOBHbIE 00pa30BaTeNbHbIE TPOrPAMMBI.

[Tporpamma mo usuKe ompeenseT 00s3aTeIbHOE MPEIMETHOE COJIEpIKaHuE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEILHOCTh U3YUEHHUSI TEM M pa3ieioB
y4e0HOro TmpeaMeTa ¢ Y4ETOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JOTUKMA y4eOHOTO Ipoliecca, BO3PACTHBIX OCOOCHHOCTEM 0Oydaromuxcs.
[IporpamMma mo ¢u3uke Aa€T MpEACTAaBICHUE O LENAX, COACpPXKaHUH, OOIIen
cTpareruu OOy4YeHHUs, BOCHHUTAHHMS M PAa3BUTUS OOYYalONIMXCS CPEACTBAMHU
yaeOHoro npeamera «Dusnka» Ha yriyOJI€HHOM YpPOBHE.

Nzydenne kypca ¢u3MKH YriayOJEHHOTO YpPOBHS TO3BOJISIET PEalIn30BaTh
3aa4 MPOPEeCCHOHATBHON OPUEHTAIlMH, HAMPABICHO HA CO3JaHUE YCIOBHUM AJis
NPOSIBIICHUS] CBOMX HHTEIICKTYyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
o0ydJaImuMcsi, KOTOpble HEOOXOIMMBI IS MPOJOJDKCHHsI 0O0pa30BaHUSA B
OpraHm3aysaXx MpodecCHOHATBFHOTO 00pa3oBaHUS IO Pa3INYHBIM  (DU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIIHATIbHOCTSIM.

B nporpamme no gusuke onpenensiorcs miaHupyeMbIe pe3yIbTaThl OCBOCHHUS
Kypca (GU3WKH Ha YypOBHE CpeaHero ooOmero oOpa3oBaHUS: JIMYHOCTHBIE,
MeTanpeaMEeTHbIE, TMpeaAMeTHbie (Ha  yriayOnéHHoOM  ypoBHe). HayuHo-
METOJIOJIOTUYECKOM OCHOBOW [UIsl pa3pabOTKH TpeOOBaHWK K JIMYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYarolmuXCsl, OCBOMBIIMX
mporpamMmy 1o (pu3nKe Ha YPOBHE CPETHETO OOIIET0 00pa30oBaHus Ha YIIIyOJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TIOXO.

[TporpamMma o (pu3HMKe BKITIOYACT:

IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca GU3NKH Ha yriTyOJIEHHOM ypOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YIbTAThI IO FOJaM 00yUYEHUS;

coJiepkanne yuyeOHoro npeamera «Dusnka» 1o rojgam o0ydeHusl.

[TporpaMma 1o (u3MKe HMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
UCTIOJIb30BaHa YUUTEISIMU (DU3HKH JIJIS1 COCTABJICHHS CBOMX pPaO0YMX MPOTPaAMM.

[TporpamMma no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
NPEIOCTaBIsAET BO3MOXKHOCTA IS peaju3ald Pa3IUYHbIX METOJUYECKHX
MOJIXOJIOB K TMpernofaBaHUi0 (M3MKK Ha YLUIyOJEHHOM YpOBHE IMPH YCJIOBHH
COXpaHEHHUs 00s13aTeILHOM YaCTH COACpXKaHMs Kypca.

du3nka Kak Hayka O HauOoJsiee OOIMMX 3aKOHAX MPHUPOIBI, BBHICTyMAas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIC, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpykatoiieM mupe. LLkonpHbIN Kype HU3HKH — cCTEMOOOpa3yOIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPM3MUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoir reorpaduet u actpoHomued. Mcmosib3oBaHME W aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUU ONpEeNeNuIo XapakTep U OypHOe pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHM B cpepe SHEPreTUKU, TPAHCIIOPTa, OCBOEHUS KOCMOCa,
MOJyY€HHUs HOBBIX MaTepUasoOB C 3aJaHHBIMH CBoWcTBaMu. M3yuenue Qusmku
BHOCUT OCHOBHOW BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOyuyaromierocs, B (OpMUPOBAHUE YMEHUN MPUMEHSATh HAyUYHBIH METO]I TO3HAHUS
IPU BBIMOJIHEHUU UMU YUE€OHBIX UCCIIET0BAHUM.

B ocHOBY kypca ¢pu3nku Ha ypOBHE CpeTHETO 00IIeTo 00pa30BaHUsI MOJI0KEH
pSA UIeH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHIIUIIBI €0 OCTPOEHUSI.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypC SBIAETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3/ieJoB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEMl MaTepuan Kypca (HU3HKH
o0beMHEH BOKpYr (u3nueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMHpoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEUIECTBE U
noJie.

Hoea zymanumapuzayuu. EE€ peanusanus OpeAnonaracT HUCIOJb30BAHUE
TYMaHUTapHOTO TOTEHIMana (PU3MYeCKOM HayKH, OCMBICICHHE CBA3H Pa3BUTUS
(bu3HUKY C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U HKOJIOTUYECKUMU MTPOOJIEMaAMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢busuku yriry0Ji€HHOTO ypOBHS
IPEANOaraeT 3HaKOMCTBO C HIMPOKHM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUIOKEHUM W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccMmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTUU.

Hoea »3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEIACHHS JJIEMEHTOB
COJIEp)KaHus, TMOCBAMIEHHBIX JKOJIOTHUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXKIeHUs
po0sIeM palMOHAIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

OcBoeHue coJiep>kaHusi MPOTrpaMMBbI 10 (GU3HKE JOHKHO ObITh MOCTPOSHO Ha
IPUHILINAIIAX CHCTEMHO-JIEATEIbHOCTHOTO noaxonaa. s Gusuku peanuzanus 3THUX
IPUHLUIIOB 0a3UPYyETCsl HAa HCIOIb30BAaHUH CAMOCTOSITENIbHOTO HKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBYytolero ¢akropa ydeOHOro mnpoiiecca. s yriyOn€HHOro
YPOBHS — O3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOrO OSKCIIEPUMEHTA,
BKJIIOYAIOIIETO (PpPOHTAJIbHBIE YYEHMUYECKHE ONBITHl MPU HU3YYEHUHM HOBOIO
MaTepuana, JaboparopHbie paboTel U pabOTHl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI



nBa crioco0a peanuzanuu GU3NYECKOTo MpakTUKyMa. B mepBom citydae mpakTHKyM
npoBoautTcs b0 B kKoHie 10 m 11 kmaccoB, mubOO mMocie MEpBOTO W BTOPOTO
MOJIyTOJIUN B KaXKIOM M3 3THUX KJaccoB. BTopoit cocob — 3To mHTErpamus padot
NPaKTUKyMa B CHCTEMY Ja0OpaTOPHBIX paboOT, KOTOpPHIE MPOBOISTCS B MPOIECCe
u3ydeHus paszzaena (temsl). [Ipu 3ToM mon paboTamu MpakTHKymMa MOHHUMAETCS
CaMOCTOSITENIbHOE ~ HCCJIEIOBaHHE, KOTOPO€ TMPOBOJUTCS MO PYKOBOJACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa O€3 MOLIAaroBOM HHCTPYKIIHH.

B nporpamme 1o (¢u3MKE CHCTEMa YYEHHUYECKOTO OJKCIIEpUMEHTa,
1a00paTOpHBIX pabOT W MpaKTUKyMa MpEICTaBlIeHAa €IWHBIM TepeuHeM. Bribop
TEMATUKU IS 3TUX BUJAOB YYCHHUYECKUX MPAKTHUECKUX PabOT OCYIIECTBISICTCS
y4acTHUKaMU 00pa30BaTeIbLHOTO MpPOIEcca UCXOAS U3 OCOOCHHOCTEH MOYpPOYHOTrO
IUTAHUPOBAHMUST U OCHamleHusi kabunera ¢usuku. [Ipm sTomM oOecneunBaercs
OBJIaJiIcHUEe OOYyYaAIOUIUMHUCS YMEHUSIMH TPOBOJUTh TIPSIMbIE U KOCBEHHBIC
U3MEpEHHUS, UCCIICNOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIWYUH M TMOCTAHOBKY
OTIBITOB TIO TIPOBEPKE MPEUIOKEHHBIX THIIOTES.

Bosbmioe BHUMaHKE yIeNsSeTCs PEIISHUIO PACUETHBIX U KAYeCTBEHHBIX 3a]1a.
[Tpu 5TOM JUIs1 pacYE€THBIX 33729 MPHOPUTETOM SIBIISIIOTCS 3a/1a4H C SIBHO 33JaHHOM
Y HESBHO 33JIaHHOW (PU3NYECKON MOJIENBIO, TIO3BOJISIONINE TPUMEHSTh N3yUYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjenia Kypca, TaK U HHTETPUPYS
NpYMEHEHHEe 3HAaHWI U3 Pa3HbIX pa3enoB. i1 kauecTBEHHBIX 3a]]a4 IPUOPUTETOM
ABIIAIOTCS 3aJaHusi Ha OOBsACHEHUE/NMpeaCcKa3aHhe NPOTEKaHus (UINYECKUX
SIBIICHUI U TIPOIIECCOB B OKPYIKAIOIICH >KU3HH, TpeOyromue BeIOOpa PU3NIECKOM
MOJICJIH JIJIsl CUTyaIllH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedboBanusamu @I'OC COO k maTepuaabHO-TEXHUIECKOMY
o0ecrnevyeHno y4eOHOoro npouecca Kypc GU3uKH yriryOJaéHHOTO YPOBHS HA YPOBHE
cpenHero oémero oOpa3oBaHMA JOKEH M3y4daThCS B YCIOBHSX MPEIMETHOTO
kabuHeta. B kaOunHere (U3MKM JODKHO OBITH HEOO0XOIUMOE JIabOpaTOPHOE
00opyoBaHue JJIs BEITIOTHEHHS YKAa3aHHBIX B TPOTPaMMe 0 PU3NKE YUEHUIESCKIX
OTIBITOB, JJAOOPATOPHBIX PAaOOT U pabOT MPAKTUKYMa, a TAKkKe JEMOHCTPALIMOHHOE
obopymoBaHue.

JlemoHCcTpanlMoHHOE  000pyJoBaHHe (QOPMHUPYETCSI B COOTBETCTBUH C
NPUHIIAIIOM MHUHUMAJIbHOW JOCTAaTOYHOCTH U OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1o (U3WKE KIIOUEBBIX JIEMOHCTpAIUi Jis
UCCIIC/IOBAHMSI  M3y4YaeMbIX  SBIEHHA ©  TPOLECCOB, AOMIHPUYECKAX |
(yHIaMEHTAIBHBIX 3aKOHOB, HX TEXHHYECKUX MPUMEHCHH.

JlabopatopHoe o0OOpyAOBaHHE [JIsi YYEHWYECKUX NPAKTHUECKUX pPaboT
dbopMupyeTcss B BHJI€ TEMAaTUYSCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OTHOTO KOMILJIEKTa Ha JABYX OOydYarommxcs. TeMaTH4ecKhue KOMILJICKTHI
7a060paTOPHOTO O0OPYAOBAHHS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM



UCIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBLIX 1a00paTOpU.

OCHOBHBIMU LENISIMU U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

(¢opMupOBaHHE UHTEpeca M CTPEMJIEHUS OO0y4arouMxcsi K HaydyHOMY
U3Y4YEHHUIO TPUPOJBI, paA3BUTHE MX HUHTEIUIEKTyaJbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEWN;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJe MO3HaHHs U (popMHpOBaHHE
UCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBJICHUSIM;

(opMHUpPOBaHNE HAYYHOI'O MHPOBO33PEHMS KAaK PE3ysIbTaTa U3y4YEHHs] OCHOB
CTpOEHMS MaTepuu U (PyHAaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

dbopMHupOBaHUE YMEHHUI OOBSCHATH SIBICHUS C UCTIOJIb30BaHUEM (DU3UIECKUX
3HAaHUU U HAYYHBIX IOKA3aTEIbCTB;

(GopMUpOBaHHME NPEACTABICHUH O POIM (PU3MKK AJI Pa3BUTUS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEICTaBICHMM O  BO3MOXHBIX  cdepax  Oymyuieit
npo(hecCHOHANBPHON NIeATENbHOCTH, CBSI3aHHBIX C (U3MKOW, TOArOTOBKA K
nanpHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTxeHne 3TUX Lened 00ecreunBaeTcsl peuleHUueM CIeAYOUIMX 3a]a4 B
poLecce U3yyeHus Kypca GU3UKU Ha YPOBHE CPEJHETO 00111ero 00pa3oBaHus:

npuoOpeTeHne CUCTEMbl 3HaAHUI 00 O0ImKX (U3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYJISIpHYIO  (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(opMUpPOBaHNE YMEHUHN NPUMEHATh TEOPETUUECKUE 3HAHUSA IJIs1 OOBSICHEHUS
(u3NYeCKUX SIBICHUH B MPUPOAEC M JUIsl NPUHATUS MPAKTUUYECKUX DPEIIECHUN B
IMOBCEIHEBHOM KU3HU,

OCBOEHHE CITOCOOOB PELICHHS PA3IMYHBIX 33144 C SIBHO 33/JaHHON (PU3NYECKOM
MOJIEJIbIO, 3a/lay, NOJpa3yMeBAaIOUIMX CAMOCTOSATEIBHOE CO3JaHue (PU3NUYeCcKOu
MOJIEJM, aJeKBATHOM YCIOBMSM 33Jaud, B TOM 4YHUCIE 3aJady WH)XXEHEPHOTO
XapakTepa;

NOHMMaHHWE (U3NYECKUX OCHOB U TPUHLHUIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, X BIUSHUS Ha OKPY>KAIOIIYIO CPEdY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUSA M IPOBENCHUSA
(¢u3nyecKux SKCIEPUMEHTOB, aHajiu3a MW HUHTEpIpeTauud HHGOpMaLUH,
oTpezieNieHus: JOCTOBEPHOCTH MOJIyY€HHOTO Pe3yibTara;

CO3JJaHHWE YCIOBHUW Il PA3BUTHS YMEHUU IPOEKTHO-HCCIIEIOBATEIBCKOMH,
TBOPYECKOH 1€ATENbHOCTH;

pa3BUTHE HUHTEpeca K cepaM NMpoPecCHOHANBHON AeATEIbHOCTH, CBSI3aHHOM
¢ (hU3UKOM.



B cootBerctBun ¢ tpeboBanusimu PI'OC COO yriayOn€HHBIN ypOBEHb
u3yueHus yudeOHoro mpenmera «®dusmka» Ha YpPOBHE CpEOHEro OOIIero
oOpa3oBaHusi BbBIOMpaeTCd OOYYAIOIIMMHUCA, IUIAHUPYIOIIMMU MPOJOJHKEHHE
00pa3oBaHMs MO CHEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIs.

Ha uzyuenue pusuku (yriayOnEHHBIN ypOBEHb) HA YPOBHE CPEIHEr0 OOIIEro
obpazoBanms otBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 yacoB B HENEI0),
B 11 xnacce — 170 gacoB (5 yacoB B HEJEIIIO).

[Ipennaraempiii B mporpamMme Mo (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YUYHUTENb [EJaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJbHBIX
0COOEHHOCTEH 00ydJarOIIHIXCS.



COAEPKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. Hay4Hnblii MeTO MO3HAHUS TPUPOABI.

®dusuka — pyHIaMeHTaNbHas HayKa o npupoje. HayuHslil MmeToa no3HaHus U
METO/Ibl UCCIEI0BAaHUS (PU3NUECKUX SBJICHUH.

OKCIIEpUMEHT U TEOpHsl B Mpolecce Mo3HaHus mpupoasl. Habmonenue u
IKCIIEPUMEHT B (PU3HKE.

CriocoObl  u3MepeHus: (U3MYECKMX BEIMYMH (AHAJIOTOBblE M LMQPOBBIE
U3MEPUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHM  (U3MYECKUX  BEIMYMH  (aOCOJIOTHAs U
OTHOCHUTEJIbHAA).

MonenupoBanue (HpU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKa,
aOCOJIIOTHO TBEPAOE TENO, UACAIbHAS KUAKOCTb, UCANIbHBIN I'a3, TOUSUHBIH 3apsin).
['unore3a. ®U3N4ECKUI 3aKOH, TPAHMIIBI €r0 IPUMEHUMOCTH. DHU3ndeckas Teopus.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B IPAKTUYECKOU IEATEIbHOCTH JIFOIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

M3mepenne cuiibl TOKA U HAPSKEHUS B LU TOCTOSIHHOTO TOKA IPH TOMOILHU
aHAJIOTOBBIX U LIM(PPOBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HakoMCcTBO ¢ nudpoBoil Jaboparopueit mo ¢usuke. [Ipumepsr n3MepeHus
(bu3NYECKUX BEMYHUH MPU MOMOIIY KOMIBIOTEPHBIX TATYMKOB.

Pa3nen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanndeckoe aBmxkeHUE. OTHOCHTEIBHOCTh MEXaHUYECKOTO JABUKCHUS.
Cucrema otcuéra.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKH.

Pannyc-BekTOop MaTepUaJbHOM TOYKH, €Tr0 IIPOEKIUHM HA OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[Iepememnenne, CKOpOCTh (CpedHsiE CKOPOCTh, MIHOBEHHAsi CKOPOCThb) W
YCKOPEHHE MaTE€pUAIbHOW TOYKH, MX MPOEKIHH HAa OCU CHCTEMbl KOOPAMHAT.
CrnoxeHue nepeMeleHui U CI0XKEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE IBUKEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUAIILHON TOYKU OT BPEMEHHU U HX
rpadukm.

CBoOomHOe manmeHue. YCKopeHue cBOOOAHOTO TajeHus. J[BmkeHue Ttena,
OpOILIEHHOr0 MOJl YIJIOM K TOPU30HTY. 3aBHUCHUMOCTb KOOPJIMHAT, CKOPOCTH M
YCKOpPEHUs1 MaTepuaIbHON TOUKHU OT BPEMEHU U UX IpauKu.



KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKM 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHas ckopocTh. [lepmom m wacTora oOpamieHus.
[{enTpoCcTpEMUTENBHOE (HOPMAIBHOE), KACATEIbHOE (TAHTCHIIMAJIBLHOE) U MOJIHOE
YCKOpPEHHE MaTepPUaIbHON TOUKH.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCHI: CIUIOMETP,
JIBU)KECHUE CHAPAZIOB, LIEMHBIE, HIECTEPEHYATHIE U PEMEHHBIE IEPEAAYH, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenp cuctemsl OTCYETA, WUIFOCTpALUsd KUHEMATHYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

Crioco0bl uccie0BaHus IBH>KEHUH.

Nnmroctpanys npeneabHoro nepexoia 1 U3MEPEHNe MTHOBEHHOU CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIb30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HabGmronenne aBmkeHus Ttena, OpOLIEHHOTO MOJA YIJOM K TOPHU3OHTY H
TOPU30HTAJIBHO.

Hanpasnenue ckopocTy Ipu ABMYKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yIiI0OBO CKOPOCTH B PEIYKTOPE.

CpaBHeHUE IyTEN, TPAEKTOPUIM, CKOPOCTEN IBUKEHHUS OJHOTO U TOTO XKE TeNa
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCcKOpeHus MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTM IIyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JIBH)KCHUU.

WU3mepenne  ycKOpeHUsT ~ CBOOOJHOTO  TaACHUS (peKOMEH0OBAaHO
UCIIOJIb30BaHue IU(PPOBOIl TabOpaTopum).

N3yuenue nBuxeHus Tena, OpoieHHOro ropu3onTaibHo. [IpoBepka runotessl
O IPsAMOM NPONOPUMOHATIBHOM 3aBUCUMOCTHM MEXKIY JNaJbHOCTBIO IIOJETA H
Ha4yaJbHON CKOPOCTBIO TEJIA.

N3ydeHne IBHKEHHUS Tella MO OKPYKHOCTH C IOCTOSSHHOM IO MOMYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Teproia oOpalieHus KOHM4eCKOro MasiTHUKA OT
€ro MapaMeTpoB.



Tema 2. lunamuxa.

[lepBbiii 3akoH Hprotona. MueprmaneHble cuctemsl orcuéra. IlpmHmmn
oTHOcUuTenbHOCTH ['anunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONPEICICHHUE,
MIPUMEDPBHI).

Macca tena. Cuna. [IpyuHuun cynepro3uiuu cusi.

Bropoi 3akoH HproToHa /U151 MaTepUaIbHON TOYKHU.

Tperuit 3akoH HproTOHA 1151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATCOTEHHUs. OKBHBAJIEHTHOCTh TIPAaBUTALMOHHOW H
MHEPTHOU MACCHI.

Cuna TsxkecTd. 3aBUCUMOCTb YCKOPEHHUSI CBOOOTHOTO MaJIEHUs OT BBICOTHI HaJ]
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduiyeckor MHUpOoThl. J[BrkeHue HeOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemuepa. IlepBas kocMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBuxymerocs c
YCKOpPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs CKOJIbKEHUS U CUJIa TPEHHSI TOKOSI.
Koaddumument tpenus. Cuna conpoTUBICHUS TIPH JBUKEHUH TEJa B KUIKOCTH WA
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO ABUKEHHS.

Hasnenue. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHME MPOLIECCHI: MOAUIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS Tell B MHEPUHUAIbHBIX U HEMHEPIMAIbHBIX CHUCTEMAaxX
OoTCYéTa.

[IpyHUIMT OTHOCHUTEIBHOCTH.

Kauenune aByX LMIMHAPOB WIM IIAPOB PAa3HOM MacChl C OJUMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIBLHON CUCTEMBI OTCYETA.

CpaBHEHUE PaBHOJACHCTBYIOLIEH MTPUIIOKEHHBIX K TEIIy CUJI C IIPOU3BEACHUEM
Macchl TeJla Ha €ro YCKOPEHHE B MHEPLUUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOIINX B PE3YJIBTATE B3aUMOJIEUCTBHUS TEIL.

N3mepenune macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U NAJCHUU.

[{eHTpoOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

N3mepenre paBHOACUCTBYIONICH CUJI TIPU JABUXKEHUHM OpYyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TruMoOTE3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUS Opycka II0
HAKJIOHHOM INTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAcCHl.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B IPYXUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

N3ydeHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON Uepes
JETKui OJIOK.

N3mepenne ko3¢ duiiienTa TpeHus Mo BEJIMYMHE YTJI0BOTO Kod(duireHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue NBHKEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
KO3(phULIEHTOM TPEHMUSI.

N3ydenne nBUKEHUS IPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpmoe Teno. IloctynmatenbHoe M BpaliaTteabHOE JBUKEHUE
TBEpAOro Teiaa. MOMEHT CHJIbI OTHOCUTENBHO OCH BpalieHus. Ilnedo cuibl.
CrnoxeHue cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TMIHOE PAaBHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, peli€TyaTbie KOHCTPYKIIUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

HccnenoBanre yCIIOBHMI paBHOBECHS TBEPIAOTO TeNld, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOMAb OTIOPHI.

Tema 4. 3axonwl coxpanenus 6 mexanuke.

NmMnynbc MmaTepuanbHON TOUYKH, CHCTEMBI MaTEpUaAIbHbBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPHAIBHBIX TOYEK. TeopeMa 0 IBUKEHNUHU LIEHTPA Macc.

NMmyJibec CUITBI M UBMEHEHUE UMITYJIbCA Tella.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT uMIlyabca MaTepuanbHOM Touku. [IperncraBieHue o COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cumel Ha MajioM W Ha KOHEYHOM TmiepemernieHun. [ paduuaeckoe
npecTaBieHue paboThl CUITBI.

MoniHoCTh CHUJIBL.

Kunernueckass sHeprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUN MATEPUAIIBHON TOUKH.



[loreHnuanbHple W HENOTEHLMANbHbIC CWibl. lloTeHHManeHas sHeprus.
[ToreHuuanbHas sHEprust ynpyro aeQopMUpoBaHHOW MpyxuHBL. [loTeHIManbHas
SHEprus Tejia B OJHOPOJIHOM IPaBUTALIMOHHOM I0Jie. [[oTeHImanpHas s3Heprus tena
B TI'PAaBUTAllMOHHOM II0JI€ OJHOPOJHOrO Imapa (BHYTpM M BHE Iuapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATBLHBIX CHJI C U3MEHEHNEM MEXaHUYECKOM SHEPTUN
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUECKON YHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymuM s uACaIbHOM KUAKOCTU KAaK CIEICTBUE 3aKOHA
COXpAaHEHUSI MEXaHUYECKON IHEPTHH.

TexHn4ecKkre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: JBUKEHHUE PAKET,
BOJOMET, KOTIED, MPYKUHHBIA TUCTOJIET, THPOCKOI, PUTYPHOE KaTaHWE HAa KOHBbKaX.

Jemoncmpayuu.

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

N3mMepeHne MOIHOCTH CHUJIBI.

V3MeHeHue 3HepTuu Tena Mpu COBEPIICHUN PAOOTHI.

B3anmHble npeBpalieHUss KUHETUYECKOM M ITOTEHUMAJIbHOM JYHEPrUl IpHU
JNEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHH€e SHEPTUH ITPU CBOOOTHOM TaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

N3mepeHne nMmmyJibca Tela o TOpMO3HOMY Iy TH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIENH SJIEKTPOMOOUIIS X MOIIIHOCTHU CHJIbI
TATH.

CpaBHeHHE U3MEHEHUSI UMITYJIbCA T€Jla C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHHs] UMITYJIbCA ITPU YIIPYTOM B3aWMOICUCTBUU.

M3mMepeHre KHHETUYECKOW SHEPTUHU TeJIa [0 TOPMO3HOMY MYTH.

CpaBHeHUE W3MEHEHUS! TOTEHIIMAIILHON YHEPTUU MPYKUHBI ¢ PabOTOM CHUJIIBI
TPEHUSL.

Omnpenenenne pabOTHI CHJIBI TPEHUS TPH JABWKCHUH TeJla MO HAKIOHHOMN
IIJIOCKOCTH.

Pa3znen 3. MosekyasipHasi pu3uka 4 TEpMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUl.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIApHO-KuHeTnyeckod Tteopun (MKT), wmx
onbITHOE 00ocHOBaHMeE. [{uddy3us. bpoyHoBckoe aBmxeHue. XapakTep IBUKEHUS
Y B3aWMOJICHCTBUS YaCTHIl BeUIECTBA. MoOJenu CTPOEHUs Tra3oB, XKUAKOCTEU WU
TBEPJIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3Mepbl MoJieky (atomoB). KonnuectBo Bemiectna. [loctositHHast ABorapo.



TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkama
temneparyp Llenbcus.

Mogenbs naeanbHOro raza B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH: YACTULIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kmnanelipona. AOGcomroTHAs
temneparypa (mkana temnepatyp KenbBuna). 3akon [anpToHa. M30mporiecchl B
UJCATPHOM Ta3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
MIPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsA3p  MEXIy [JIaBJIE€HHUEM M  CpPEIHEM  KUHETHUYECKOM  HHeprueu
MOCTYNATEIbHOTO TEIJIOBOTO JBUKEHUS MOJIEKYJl HICAIBHOrO ra3a (OCHOBHOE
YPAaBHEHHE MOJIEKYJIAPHO-KMHETUYECKON TEOPUHU UICATTBHOIO Ia3a).

CBs13b a0COIFOTHOM TeMIIepaTypbl TEPMOJIMHAMUYECKONU CUCTEMBI CO CpeHEN
KMHETUYECKOW SHEPTUEN MOCTYNATEIbHOrO TEMIOBOTO ABUKEHHUS €€ YaCTUL.

TexHuyeckue yCTpONCTBA U TEXHOJOTMYECKHE MPOLECCHl: TEPMOMETP,
OapomeTp, MoydeHue HaHOMAaTePUAaJIOB.

Jemoncmpayuu.

Mojenu 1BUKEHUS YaCTUL BEIIECTBA.

Mopenb O6pOyHOBCKOTO IBUKEHUS.

Buneoposnuk ¢ 3anuchio peanbHOro OPOyHOBCKOTO JIBUIKEHHUS.

Huddy3ust KUIKOCTEH.

Mogens onsita IlTepHa.

[IpuTsrKeHUE MOJIEKYII.

Mopeny KpucTauInuyeCKuX pElETOK.

HabGmronenue u ucciieqoBaHuE U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npAKMUKyMm.

HccnepoBanne mnpormecca YCTaHOBJIEHUS TEIUIOBOTO PABHOBECHS MPU
TeII000MEeHEe MEXKTy TOpsiue U XOJIOAHOM BOJOM.

N3ydeHne H30TEPMUYECKOrO Iporecca (pPEeKOMEHIOBAHO HCIOJIb30BAHUE
1 poBoit 1aboparopun).

N3ydyeHne n30X0pHOTO MpoLecca.

N3yuenne nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUM Jis
TEPMOJAMHAMMYECKON CUCTEMBI. BHEIIHNE U BHyTpeHHHE napaMmeTpshl. [lapameTrpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAUECHUS BEJINYMH, ONTMCHIBAIOIIUX €€
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

Hyneoe Hauanmo TtepmoauHaMuku. (CamMonpoM3BOJIbHAs — pellaKCalus
TEPMOJIMHAMUYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.



Mopenp wuaeasbHOr0 ra3a B TEPMOJMHAMUKE — CHCTEMAa YpPaBHEHMM:
ypaBHeHUe MenpaeneeBa—Kianepona U BbIpaXXEHHE Il BHYTPEHHEHU DHEPIUM.
VYcnoBrsi MPUMEHUMOCTH 3TOW MOJENH: HU3Kasd KOHLEHTPALMs YaCTHIL, BBICOKHE
TeMnepaTypbl. BeipaxxeHue il BHYTPEHHEW 3HEPTrUud OJHOATOMHOIO HJIEAIbHOTO
rasa.

KBa3ucratnueckue u HeCTaTHYECKUE MTPOLECCHI.

OnemenrtapHas paboTa B TepMOAUHAMUKe. Brruncienue paboTel 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  crnoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJUHAMHYECKOM  cucTeMbl 0e3  coBepiieHus paborel.  KonBekuus,
TEILIONIPOBOAHOCTD, U3Ty4YECHHUE.

KomnuectBo Ttemnorel. Temno€éMKoOCTh Tenma. YaenbHas W MOJIIPHAS
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIJIOTa CrOpaHUs
toruBa. Pacu€r kommuecTBa TEmIOTHI mpu Temonepenaye. Illonsarue 00
annabaTHOM TIporiecce.

IlepBbIi 3aKOH TEPMOAVMHAMUKHU. BHYTpeHHsAs1 Heprusa. KoinuecTBo TerIoTsl
U paboTa Kak Mephl W3MEHEHHMsS BHYTPEHHEHW HHEPrUM TEePMOJUHAMHUYECKON
CHUCTEMBI.

BTopoii 3aKk0H TEpMOIMHAMUKH /151 PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKON CHCTEMBI IPOXOAUT €IUHCTBEHHAS
annabara. AOCOIIOTHAS TEMIIEpaTypa.

BTopoii 3aKk0H TepMOAMHAMUKY 111 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIoTy OT 0oJiee XOJ0AHOIO Tena K 0ojiee HarpeToMy 6e3 KOMITeHCaluu
(Knaysuyc). Heo6paTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[Ipunnumne! gerctBrs TertoBbix MamuH. KIIT/I.

Maxkcumanbnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKUE ACTEKThI MCIIOIb30BaHUs TEIJIOBBIX ABUrarenei. TemmoBoe
3arpsi3HEHHUE OKPYIKAOIIEN CPEBI.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHME ITPOLECCHI: XOJIOAUIIBHUK,
KOHJMIIMOHED, NIW3ENbHBIM U KapOIOpaTOpHBIM JBUTATeNH, MapoBas TypOHHA,
NOJIyYEHUE CBEPXHU3KUX TEMIEPATYp, YTWIH3ALUUS «TEIUIOBBIX» OTXOJOB C
UCII0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIM3alUs OMOOPTaHUYECKOTO TOTUIMBA AJIs
BBIPAOOTKU «TEIJIOBOM» U 3JIEKTPOIHEPTUU.

Jemoncmpayuu.

W3meHeHne TemnepaTypsl IPH a11adaTHYECKOM PaCIINPEHUH.

Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTUH.

HccnenoBanue aguabaTHOro mpoiiecca.



KomnbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, nadopamopusie padomel, npaKmuKym.

N3mepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanue mpoiecca OCThIBAaHUS BEIIECTBA.

HccnenoBanue aaunabaTHOTO Mporiecca.

N3ydyeHne B3aMMOCBSI3M DHEPTrUHU MEXKMOJIEKYJSIPHOTO B3aUMOIEUCTBUS U
TEMIIEPATyPbl KUTICHUS KUJKOCTEH.

Tema 3. Aepecammnvie cocmoanus eeuwgecmea. Pazosvie nepexoowl.

[TapooOpa3zoBaHue u KoHieHcalus. Micnapenue v kumnenue. Y iejibHas TerioTa
napooOpa3oBaHus.

Hacpimiennsle u  HeHachllleHHbIE napbl. KaudecTBeHHass 3aBHCUMOCTh
IJIOTHOCTH Y IABJICHHS HACBIIEHHOI O Mapa OT TEMIIEPATYPbI, UX HE3aBUCUMOCTb OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCHMOCTh TeMIIEpaTyphbl KUIICHUSI OT JIaBJICHUS B
JKUJIKOCTH.

BraxxaocTh Bo3yxa. AOCOIOTHASI 1 OTHOCHUTEIIbHAS BIaKHOCTD.

TBépnoe teno. Kpucramiueckue u amopubie Tena. AHU30TPOIUS CBOMCTB
kpuctauioB. [lmaBneHne W Kpucrtaiudsanus. YIelbHAasg TEMJIOTA IUIABICHUS.
CyOaumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux aegopmariuii.

TennoBoe paciupeHre KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
paciidpeHue. AHTApMOHHM3M TEIUIOBBIX KOJIeOaHWM YacTUIl BEIIECTBA KaK MIPUYMHA
TEIJIOBOTO PACIIMPEHUA TeJ (Ha KAUECTBEHHOM YPOBHE).

[IpeobpazoBanue 3Heprun B ha30BBIX Mepexoaax.

VYpaBHeHue TermioBoro OagaHca.

[ToBepxnocTHOE HaTsHKeHHE. KO3 (hUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnsapusie sBiaeHus. J[aBaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIAKOCTH.
®opmyiia Jlaruiaca.

TexHn4eckrue yCTpOWCTBA W TEXHOJOTHUYECKHE MPOLECCHL:  KHUIAKHE
KPHUCTaJUJIbl, COBPEMEHHBIE MATEPUATIBI.

Jemoncmpayuu.

TermnoBoe pacuiMpeHue.

CBoOICTBa HACBIIIEHHBIX apOB.

Kunienune. Kunenue npu noHM>XKEHHOM TABJICHHM.

N3mepenue criibl MOBEPXHOCTHOTO HATSXKEHUS.

OMBITE ¢ MBUIBHBIMU TIJIEHKAMHU.

CmauuBaHue.

KanunnspHsie siBIECHHUS.

Moaenn HeHbIOTOHOBCKOM JKUIKOCTH.



CriocoObI M3MepeHUs BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJIEHUSA KPUCTAINIMYECKOTO BEIIECTBA.

Buner nedopmanuii.

HaGmronenune mansix gedopmarimii.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuUKym.

M3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIbJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX MTapOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OILIEHKAa Macchl MapoB B
MTOMEILECHUH.

N3mepenne ko3P duiimenTa moBEpXHOCTHOTO HATSHKCHUS.

N3mepenne monyia FOnra.

HccnenoBanre 3aBUCMMOCTH  Jlepopmanuu  pe3sMHOBOro obOpasna oT
MIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inexmpuueckoe noJe.

OnexTpuzauus Tel U €€ MpOosBICHUS. OJEeKTpuueckuil 3apsa. /IBa Buaa
ANEKTPUYECKUX 3apsAdoB. [IpOBOOHWKHM, NHMAJIEKTPUKH U  MOJYIPOBOIAHUKH.
DJIeMEHTaPHBIN ANEKTPUUECKUI 3apsil. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsia.

B3anmopeiictBue 3apsaaoB. Toueunsie 3apsaabl. 3akoH KysoHa.

OnekTtpuueckoe nose. Ero neiictBue Ha 3JIEKTPUUYECKUE 3aPSIbI.

Hanpsok€aHocTh  anekTpuueckoro  mosst.  [IpoOueiit  3apsa. Jluauwm
HaIpsHKEHHOCTH DJIEKTPUUECKOTO 1MoJst. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHUHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. [loteHnumanbHass 3HeEprust 3apsga B JJIEKTPOCTATHYECKOM IIOJIE.
[ToTeHman snexTpocraTnyeckoro mosist. CsA3b HANPSYKEHHOCTH MOJS U PA3HOCTU
MOTEHUHUAJIOB I DJIEKTPOCTATUYECKOTO0 TOJISI (KaKk OJHOPOOHOTO, TaK U
HEOJIHOPOHOTO).

[IpyHIMT Cynepno3uLnn dJIEKTPUIECKUX TOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
pPaBHOMEPHO 3apsKEHHOTO MO 00BbEMy 1mapa. [lone paBHOMEPHO 3apsKEHHOM
OeckOHEeUHOM TIIOCKOCTU. KapTwHbl JUHUM HAOpsHKEHHOCTH ATUX TOJIEH U
HKBUITOTEHLIIMAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKM B DIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECHS 3aPS0B.

JvanexTpuku B 3JIEKTPOCTATUYECKOM oJe. Jwsnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.

Konngencatop. DIeKTpOEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTD ILIOCKOTO
KOH/JIEHCATOpA.



[TapannenbHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe cOeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

JIBr>keHME 3apsyKEHHOM YaCTUIBI B OJTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOII,
AIIEKTPOMETP, DBJICKTPOCTaTHUECKas 3allUTa, 3a3€MJICHHE DJIEKTPONPUOOPOB,
KOHJIeHCATOpHkI, renepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U MPUHIIUII ICUCTBUS DIICKTPOMETPA.

DIIEKTPUYECKOE T0JIE€ 3aPSIKEHHBIX IAPUKOB.

DIEeKTpUYECKOE TOJIE JIBYX 3apsiKEHHBIX IUIACTHH.

Mopenb snekTpoctatuueckoro reaepartopa (Baun ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3AILUTA.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUION[aan
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHEPrust JIEKTPUUECKOTO MOJIS 3apsIKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npAKMuKym.

OneHka cujl B3auMOJIEHCTBUS 3apSKEHHBIX TET.

HabGnronenue npeBpallieHus SHEPTUH 3apsKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
W3JIyYEHHUs CBETOANO/IA.

N3ydeHnne npoTekaHus TOKa B LIEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenune pasHoCcTH IIOTEHIINAJIOB (HanpsKEHUs) npu
MOCJIEIOBATEIBHOM COCIMHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuii mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcCiioBus CymecTBOBAHUSL MOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanmpsokenue U u D/1C &.

3akoH OMa J1sl y4acTKa [EMu.

DIIEKTPUYECKOE CONPOTUBJIEHUE. 3ABUCUMOCTb CONPOTUBIICHHS OJTHOPOJIHOTO
MIPOBOJIHMKA OT €ro JJWHbl M IUIOIIAJAM MONEPEYHOIO0 CEUECHUA. Y IEIBbHOE
COIPOTHBJIEHNE BELIECTBA.

[TocnenoBaTenpHOE, NapaJuIeIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuét pa3BeTBin€HHBIX dnekTpuueckux 1emnei. [Ipasuna Kupxroda.

Pabora snexkrpuueckoro Toka. 3akoH Jxoyns—JleHma.



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

O/JIC v BHyTpeHHEE CONPOTUBICHUE UCTOUYHHKA TOKA. 3aKkoH OMa JIJ1s1 TOJTHOM
(3aMKHYTO#) DJIEKTpUYECKOM wenu. MOIMHOCTh HCTOYHHMKA ToKa. KopoTkoe
3aMbIKAHUE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHn4eckrue yCTpPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHL: aMIIEpPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

M3mepeHne CUITbl TOKA U HAMIPSKEHUSI.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA OT HANpPsDKEHHS Ui PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOUOA.

3aBUCHUMOCTb CONPOTUBIICHUS IUIMHAPUYECKUX HPOBOJHUKOB OT JUJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHS M MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPU NOCTOSHHOM
HaIpsKEHUH.

[Tpsimoe n3mepenne DJC. KopoTkoe 3amMbIKaHUE ralbBaHUYECKOTO SJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Cnioco0Obl coeTMHEHUsT UCTOYHUKOB Toka, DJIC OaTapeil.

HccnenoBanre pa3HOCTH NOTEHIIMAIOB MEXIY MTOJTKOCAMU UCTOYHHUKA TOKA OT
CHUJIbI TOKA B CIIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmMuKym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PEZUCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIbI TOKa OT HAINpsDKEHHUS] JJISl  JIaMITbI
HaKaJIUBaHMUS.

YBenuueHue npeaena u3MepeHus aMmiepMerpa (BOJIbTMETPA).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTUBJIEHUSI HCTOYHHUKA TOKA.

HccnenoBanne 3aBucuMoctd JJIC rajibBaHMYECKOrO 3JEMEHTa OT BPEMEHU
pU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH NOTEHIIMAIOB MEXIY MTOJIKOCAMU UCTOYHHUKA TOKA OT
CHUJIbI TOKA B LIEIIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toxu 6 paziuunsix cpeoax.

DJIEKTPUYECKAasi MPOBOAUMMOCTDh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCTH CONPOTHUBIICHUS METAIIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKTpuuecKuil TOK B BakyyMme. CBOWMCTBA JIEKTPOHHBIX ITyYKOB.



[TomynpOBOIHHKHY. CobGctBeHHass U IIpUMECHasT  NPOBOJUMOCTD
noJynpoBoHUKOB. CBoMCTBa p—n-niepexoa. [lomynpoBogHUKOBBIE TPHUOOPEI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTposns. 3akoHbl Dapanes A dIEKTpoaun3a.

OneKTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTENbHBIN
paspsan. Paznmuynele TUIIBI CAMOCTOSTENBHOTO paspsana. Monnus. [lnasma.

TexHuyeckue yCTPOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIbl, 3JIEKTPOHHO-JTydyeBasi TpyOka, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcTOp, (HOTOANO], CBETOUO/, TAIbBAHUKA, papUHUPOBAHUE ME/IH, BbITUIABKA
AIFOMHUHUS, DIIEKTPOHHAS MUKPOCKOITHS.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUSI METAJUIOB OT TEMIEPATYPBHI.

[IpoBOAMMOCTB NEKTPOIHUTOB.

3akoHsbI anekTposn3a Papazes.

HckpoBoit paspsa ¥ IPOBOJAUMOCTB BO3IyXa.

CpaBHEHHE MPOBOAUMOCTH METAUIOB U MOJYITPOBOIHUKOB.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii skcnepumenm, navopamopmnsie padomul, npaKmMuKym.

HabGnronenue snekrposnnsa.

W3mepeHnne 3apsiaa OMTHOBAJIEHTHOTO HOHA.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBJIEHHS  TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKU JUOAA.

DU3NYeCKUN NPAKTUKYM.

Crioco6b1 m3MepeHust PU3NIECKUX BETMYHUH C UCTIOTB30BAHUEM aHAJIOTOBBIX U
U(GPOBBIX HU3MEPUTENBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHNE KOCBEHHBIX HW3MEPEHHM, MCCICHOBAHUM  3aBUCHUMOCTEMN
¢uznyecKkux BEIMYMH, MPOBEpPKa MPEAJIOKEHHBIX THUMNOTe3 (BHIOOp U3 pabdor,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3felax «YYEHUYECKHMM  OKCIIEPUMEHT,
Ja00paTopHbIE PabOTHI, TPAKTUKYM> ).

Me:xnpeaMeTHbIE CBSA3H.

Nzyuenue kypca ¢puszuku yriyonéanoro yposHs B 10 kiacce ocyiecTBiasieTcs
C YYETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSA3EH C KypCaMM MaTE€MaTHKH,
OHOJOTHU, XUMUH, reoTpaduu U TEXHOJIOTUH.

Mesicnpeomemmnule nOHAMUS, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20
no3nanuA: SIBICHUE, HAY4YHBIM (akT, rumore3a, (U3MyYecKas BEJIMYMHA, 3aKOH,



Teopusi, HAOJIOACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIE TPUOOPHI, I POBast JTabOpaToOpHs.

Mamemamuka: peuieHue CUCTeMbl ypaBHeHMH. JluHeitHas ¢QyHKUuS,
napa6o:a, runep6ona, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKLMN HA OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

Buonozusa: mexannveckoe JABWKCHHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKPYXKAIoLEH Cpelbl,
yTHWiM3anus OHMOOPraHMYECKOro TOIUIMBA JJiIi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUH, HOBEPXHOCTHOE HATSHKEHUE U KAIIMJUISIPHBIE SIBJIEHUS B IIPUPOJIE,
AIIEKTPUYECKUE SIBJIEHUS B dKUBOM IPHUPOJIE.

Xumua: JUCKPETHOE CTPOCHHE BEILIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsi Macca, MOJIyYEHME HAHOMATEpHaJIOB, TEIUIOBBIE CBOMCTBA
TBEPIBIX TEJ, )KUJIKOCTEN U ra30B, KUJIKUE KPUCTAILIbI, JIEKTPUUYECKUE CBOMCTBA
METaUIOB,  JJIEKTPOJIMTHYECKAs JUCCOLMALMsA, TalbBAHUKA, SJIEKTPOHHAs
MUKPOCKOITHSI.

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

Texnonozcusa: npeoOpa3oBaHuEe IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
YYET CYXOro M IKUJIKOTO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLIHH
(KpOHIUTENH, peméTyaTble KOHCTPYKLMHN), UCIOJIB30BAHUE 3aKOHOB COXPAaHEHUS
MEXaHUKH B TEXHHUKE (TUPOCKOII, BOAOMET U IPYrue), NBUraTelb BHYTPEHHEIO
cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMAaTEpHUalOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
ra3opaspsiIHble JaMIIbl, TOTYTPOBOAHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pa3znen 4. JaekTpoauHaMuKa.

Tema 4. Maznumnmnoe noae.

B3anmoneiicTBUe TOCTOSIHHBIX MAarHUTOB M MPOBOJHHKOB C TOKOM.
MaruutHoe mnone. Bektop MarHuTtHOM wuHAyKIMM. [IpuHmuMn cynepnosuunu
MArHUTHBIX NOJIeN. JIMHMY MarHUTHOM MHIYKIHH.

MarauTHoe 1oJ€ MPOBOJHUKA C TOKOM (IMPSIMOTO MPOBOJHUKA, KATYLIKU U
KpyroBoro Butka). OneIT Dpcrena.

Cuna Amrnepa, e€ HalpaBJIE€HUE U MOy JIb.

Cuna Jlopenua, €€ HanpaBiIeHUE U MOJYJIb. JIBUXKEHHE 3apsSyKEHHOW YaCTHIIbI
B OJTHOPOJIHOM MarHUTHOM mnoJie. Pabota cumsl Jlopenia.

MarnuTHoe noJie B Beuectse. DeppoMarHeTuku, rnapa- U 1MaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPUMCHCHHUC

MTOCTOSIHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AJIEKTPOJBUTATENH SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptuHa  nuHMI  WMHAYKOMM ~ MAarHATHOTO — MOJS  IOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nuHUN MarHuTHOW UHAYKIUU TIOJIS JUIMHHOTO MPSIMOTO MPOBOTHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeH1a Ha HOHBI JIEKTPOJIATA.

Hab6mronenue aBukeHus mydka 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD JNENUCTBUS ANEKTPOUZMEPUTENBHOTO npubopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre MarHuTHOTO TOJII HOCTOSTHHBIX MAarHUTOB.

HccnenoBanne CBOMCTB (heppOMarHETHKOB.

HccnenoBanre NeMCTBUSI HIOCTOSHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMiiepa.

N3ydeHnne 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW MHAYKIIMY Ha OCHOBE U3MEPEHHUSI CHJIbl AMIIEpa.

Tema 5. Inekmpomacnumnan uHOYKYuUA.

SIBiieHue ANEKTpOMAarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MAarHUTHOU
uHaykuu. OJIC uHAyKuuM. 3aKOH 3JIEKTpoMarHWuTHOW wuHAykuun Dapanes.
Buxpesoe anexrpuueckoe nosue. Toxku Pyxo.

OJIC uHAYKUMM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[TpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKAa.
Asnenue camonHaykuuu. IC caMOMHAYKIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHUE MPOUECCHl: HUHAYKIHMOHHAS
II€4b, COJICHOU/I, 3alllUTa OT JICKTPU3ALMNU TEJ IPU ABUKECHUNA B MATHUTHOM I10JIE
3eMuIH.

Hemoncmpayuu.

HabGnrongenue siBjaeHUs 3JI€KTPOMAarHUTHOW MHIYKIIMH.

HccnenoBanne 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alIOMUHUEBON (METHON) TpyOe.

SBneHre caMOUHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CHUJIBI TOKA B LEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

Ornpenenenue MHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue sIBICHNS] CAMOMHAYKIINH.

COopka MoJ1enH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pasznen 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apMonunyeckue konebaHusi. Kunematuueckoe ¥ JTMHAMHYECKOE OIHUCAHUE.
OHEpPreTUYecKoe ONMHUCAHHME (3aKOH COXPAHEHMS] MEXAaHWYECKON sHepruu). BriBox
JTUHAMAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIEOAaHWUN W3 WX SHEPTeTHYECKOrO W
KMHEMATUY€CKOTO OMUCAHMUS.

Amvmintyaa u ¢asza kosebanui. CBsI3b aMIUIMTYIbl KoJeOaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon m uacrora koseOanuii. I[lepmom mambix CBOOOTHBIX KOJI€OAHUI
MaTEeMaTUYeCKOro MasTHHKA. llepros cBOOOAHBIX KON€OAHMWI MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxaromux Kojaebanusx. BeiHyKaeHHbIe KoneOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue ycTpoucTBa M TEXHOJIOTHYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3bIKaJbHble HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K0e0aTeTbHOTO ABUKCHUS.

HalGmronenue He3aBHCHMOCTH TIEpHO/Ia MaJIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aAMILTUTY ABL.

HccnenoBanue 3aTyXamux KoaeOaHUi 1 3aBUCUMOCTH IEPHOJIAa CBOOOTHBIX
KOJIEOAHMI OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWW Tpy3a HA MACCHBHOM MpYKHHE C IEJbIO
dbopMupoBaHUS IPEACTABICHUIN 00 UACATBHON MOIENN MIPYKUHHOTO MAsTHUKA.

3aK0OH COXpaHEHUs YJHEPTUU NPU KOJIeOaHUSAX Ipy3a Ha MPYKUHE.

HccnenoBanue BRIHYXIECHHBIX KOJICOAHUM.

HabGnronenue pesonanca.



Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

W3mepenne mnepuona CBOOOIHBIX KOJIEOAHUI HHUTSHOTO W MPYXUHHOTO
MasiTHUKOB.

W3ydeHne 3aKOHOB JIBU)KEHUS TEJla B X0/I€ KOJIeOaHUM Ha yIIPyroMm MojABECE.

M3yuyenue nBUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue YHEPTUH B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYAbI 3aTyXaIOUINX KOIeOaHUH.

HccnenoBaHue BbIHYKICHHBIX KOJICOAHUH.

Tema 2. InekmpomacHumnuple KoneOAHUA.

KonebatenbHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS B
uaeanpHoM KosebatensHOM KoHType. Popmyna Tomcona. CBsi3p aMIUIUTYIbI
3apsiia KOHJAEHCaTopa ¢ aMIUIUTYI0M CHIIbI TOKA B KOJI€0aTEIbHOM KOHTYPE.

3aKOH COXpaHEHMsI SHEPTUU B UI€aJIbHOM KOJ€0aTeIbHOM KOHTYPE.

3aryxaromue JIEKTPOMAarHUTHBIC Kosie0aHusl. BeIHYyX1€eHHBIE
3IIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemenHBI TOK. MOIIHOCTE MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JEICTBYIOIIEE 3HAUYEHHWE CHJIBI TOKAa W HAMNpsHKEHUS MPH pasindHoil (opme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMJAIBHBIN NEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENU CUHYCOUJAIBHOIO MEPEMEHHOI0 TOKa. PE30HAaHC TOKOB.
Pe3onanc HanpspoKeHUN.

WneanpHplii  Tpanchopmarop. IlpousBonactBo, mnepegadya U norpebieHHe
IIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKUE PUCKHA IIpU IPOU3BOACTBE JJEKTpo3Hepruu. KymbTypa
VCITOJIb30BAHUS JIEKTPOIHEPTHH B IOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: IEKTPUUYECKUN
3BOHOK, I'€HEpaTOp NEPEMEHHOTO TOKA, IMHUU IEKTPOIIepeaay.

Jemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOJHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYDA.

OcHuIorpaMMbl 3J1EKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTOp He3aTyXaroIMX 3JIEKTPOMATHUTHBIX KOJIECOAHUH.

Mojienb 3JIEKTPOMArHUTHOTO Te€HEPATOPA.

BoinyxneHHbIE CHHYCOUIANBbHBIE KOJIeOaHusI.

Pesucrop, kaTymka MHAYKTUBHOCTHM M KOHACHCATOpP B LENU IIEPEMEHHOIO
TOKA.

Pesonanc mnpu mnociaenoBaTEIbBHOM COCAVMHEHUM PE3UCTOPA, KATYILIKH
WHIYKTUBHOCTH U KOHAEHCATOPA.



Y CTpoiicTBO M IPUHITUT ICUCTBUS TpaHCPOpMATOpA.

Mojienb JIMHUA 3JIEKTPONEPEIaUn.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre MEpeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTylIIKy U PE3UCTOP.

Hal6mronenue 21eKTpoMarHuTHOTO pe30HAHCA.

HccnenoBanrie paboThl HCTOUHHUKOB CBETA B IIENTU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBLE GOJIHbI.

MexaHnueckre BOJIHBI, YCIOBHUS HUX pacnpoctpaHeHus. llonmepeunsie u
MPOAOJIbHBIE BOJIHBL. [lepmon, CKOpOCTh pacnpoCTpaHEHUs WM JJIMHA BOJIHBI.
CBolicTBa MEXaHWYECKHUX BOJIH: OTpPa)X€HUE, MpejoMiieHrne, wHTepepeHuus u
nudpaxims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEN CPEIIBL.

DNEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIyUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B 3JIEKTPOMAarHuTHOM BOJIHE.

CBoiiCTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPaXEHHE,  IPEIOMIICHHUE,
noJisipu3alus, uHTepdepeHuns u qudpakims.

[ITkama 37€KTPOMArHUTHBIX BOJIH. [[prMeEHEHNE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI pagUOCBS3U U TeNEBUACHUS. Panqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue yCTpOWCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHNK, TEIeBU30p, anTeHHa, Tenedon, CBU-meusp,
YIABTPa3BYKOBAsI JUATHOCTUKA B TEXHUKE U MEULIHE.

Jemoncmpayuu.

OO0pa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJOIBHBIX BOJIH.

Konebmomeecs Teo Kak UCTOYHUK 3BYKa.

3aBUCHUMOCTH JUTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HabGmronenue otpaxxeHus 1 mpeioMIICHUST MEXaHUIECKUX BOJTH.

Hab6monenue nntepdepennu u qudppakiinii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaGmronenue cBsi3m TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYI0M W
4acTOTOM KOJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, ITPEJIOMIICHUE,
noJisipu3aius, 1uPpakuus, THTepPepeHIus.

Oo6nHapyxeHue nHPPAKPaACHOTO U YIALTPAPUOICTOBOTO U3ITyICHHM.



Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

W3yuenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMosIMHEHOE paclpOCTpaHEHUE CBETA B OAHOpPOAHOU cpene. JIlyu cBera.
To4YeuyHbI HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue nzoOpakeHuil B
iockoM 3epkaie. Chepudeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenaomiieHus. OTHOCUTENBHBIN MMOKa3aTellb npesoMiieHHs. [10CTOSHCTBO 4aCTOTHI
CBETA M COOTHOILIEHHE JUIMH BOJIH IIPH IIEPEX0AE MOHOXPOMATHYECKOIO CBETA YEPE3
rpaHully pa3zena AByX ONTHYECKUX CPEN.

Xon nydeit B mpuzme. [ucnepcusi cBeta. CinoXHBIM cocTaB Oeoro cmeTa.
IIBer.

[lonHoe BHyTpeHHEe OTpakeHHe. [IpenenpHbIi yroa MmojaHOro BHYTPEHHETO
OTPAKECHUS.

Cobuparoniye 1 paccenBaroiue JUH3bL. ToHKas JruH3a. DOKYCHOE pacCTOSIHHE
U ONTHUYECKAs CUJIa TOHKOW JTMH3bI. 3aBUCUMOCTh (DOKYCHOT'O PAcCCTOSIHUSI TOHKOU
chepuyeckoil JMH3BI OT €€ TEOMETPUM U OTHOCUTEJIBHOIO IOKa3aTels
IIPEJIOMIICHHUS.

dopmyJsia TOHKOU JIMH3BL. Y BEIMYECHUE, TaBAEMOE JIMH30M.

Xoa nyya, OpOWEUIEro JUH3Y NOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuyeckoi ocu. IlocTpoeHne wu300pakKeHHI TOYKM U OTpe3ka NpsSIMON B
coOMpaloIIMX U pacCenBarOUIUX JIMH3aX U UX CUCTEMaX.

OnTuueckue nmpudopsl. Paspemaromas cnocoOHoCTh. [1a3 kak onmTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurtepdepenuus cBera. KorepeHTHblE HMCTOYHUKHU.
VYcnoBus HaOMIOAEHUS MaKCHMYyMOB M MHUHUMYMOB B HHTEp(EpEeHIIMOHHON
KapTHHE OT JBYX KOI€PEHTHBIX HCTOYHUKOB. IIpumepsl Kknaccuueckux
UHTEP(PEPEHITMOHHBIX CXEM.

Hudpaxuus cBera. JludpakimoHHas peméTka. YCJIOBHE HaOI0ICHUS
INIABHBIX ~MakKCUMyMOB IIpM NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: OYKH, JIyna,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.



Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npesioMieHns CBETa.

Habnrogenue nojHOro BHyTPEHHETO OTpakeHusl. MoJienb CBETOBOIA.

HccnenoBanne xoAa CBETOBBIX IIyYKOB 4YEPE3  IJIOCKOMAPaJUICIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mopenu MUKpOcKoma, TEJIECKONa.

HaGmonenune natepdepeHnm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

Ha6monenue qudpakiuu cera.

Nzydenne 1uppakimOHHON pEIIETKH.

HaGmronenune nudpakiimoHHOTO CIIEKTpa.

HabGnronenue nucnepcuu cBera.

Hab6mronenue nonspusanum cBeTa.

[IpuMeHeHue MONSIPOUIOB JIJISl U3YUCHHSI MEXAHUUYECKUX HAIPSKEHUMN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

W3mepeHne nokazaress MnperoMIeHUs CTeKa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSL OT BellecTBa (Ha
IIPUMEPE KUJAKUX JIMH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JINH3.

[TomyyeHue n300paxkeHus B CUCTEME U3 MIIOCKOTO 3epKayia U JIMH3bI.

[Toyuyenue n300paxkeHUsi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONNYECKUX CUCTEM.

Hab6monenne nudpakunu, nuaTepdepeHINN U MOJIIPU3ALUU CBETA.

M3ydenne noysipusalnny CBETa, OTPAKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHKA.

N3yuenue naTepPepeHInm JIa3epHOTrO U3IIyYeHHs Ha IBYX IIEJIsX.

HabGnronenue nucnepcuu.

Habmonenue u uccnenoBanne AMPPakIIMOHHOTO CIIEKTpa.

N3Mepenue naMHbl CBETOBOW BOJIHBI.

[Tomydenue criekTpa U3My4YeHHUS] CBETOAMOMAA MPHU MOMOIIN AUPPAKIIMOHHON
PEIIETKU.

Pa3znen 6. OcHOBBI cienUAJIbHOM TEOPUU OTHOCUTEIbHOCTH.

[ paHUIIBI TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [locTymaTe! crienuanbHOM
TEOPUU OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal. [IpeoGpa3zoBanusi  JlopeHiia.
VYcnoBue npuunHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHH U COKpALIEHUE JJINHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b MaccChl ¢ SHEPruel U UMITYJILCOM PEIITUBUCTCKON YaCTUIIbl. DHEPTUs
MOKOS.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOIECCHl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIU 3apSKEHHBIX YACTHII.

VYyeHndeckuil 3KCIIepUMEHT, J1a0opaToOpHbIe pabOThI, MPAKTUKYM.

OnpeneneHue UMIYJbCa U SHEPrUU  PEISITABUCTCKUX  4YacTull (1o
dboTorpadusM TPEKOB 3apSHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBanroBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TerioBoe HU3Iy4YeHHUE (M3TydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cmemnienust Buna. 'unoresa [1nanka o kBaHTax.

®oTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonbl poTtorddexra. YpaBHEeHHE
Ouamreitna s hotodddexra. «KpacHas rpanuna» Gorosrddekra.

JlaBmenne cBera (B YAaCTHOCTH, JIABJICHHE CBeTa Ha aOCOIIOTHO
NOTJIOUIAIONIYI0 W a0CONIIOTHO OTpaxarolnyko moBepxHocTh). Ombitel [1. H.
JleGenena.

BonHoBreie cBoiicTBa yactull. Bosnnsl ne bpouss. [nrHa BosHbl ne bpoitns u
pasMmepbl 00JlacTH  JIOKaNIM3alMU  JBWXKYIIEWcs dactuibl. KopmyckynspHo-
BOJIHOBOM yanu3m. JAudpakius 3JeKTPOHOB Ha KpUCTaIaX.

Crnenuguka n3mepenuit B Mukpomupe. COOTHOIIEHUSI HEompeAenEHHOCTEN
['eitzendepra.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKUE MPOLIECCHI: CHEKTPOMETP,
dboToseMEeHT, (HOTONATYUK, TYHHEIBHBI MHUKpPOCKOI, CoOJIHeUHas Oarapes,
CBETOJIUO/I.

Jemoncmpayuu.

®dotoddeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMIHET0 GhoTodddexTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJIEHUSI  MOJYNPOBOJHUKOB  OT
OCBEIICHHOCTH.

Ceeroauon.

Conneunas Oarapes.

Yuenuueckuii skcnepumenm, navopamopmnsie padomul, npaKmMuKym.

HccnenoBanne Gporopesnucropa.

N3mepenne nocrostaHoM [l1anka Ha ocHOBE uccienoBanus Gporodddexra.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA YEPE3 CBETOAUO] OT HAIIPSIKEHUS.

Tema 2. @u3zuka amoma.

OneITel MO HCCIENOBAHUIO CTpoeHus aroMa. [lmaHerapHas monenb aroma
Pezepdopna.



[Toctynatel bopa. U3nydenue u normnoieHne GoTOHOB IpU NEPEXOJIE aTOMa C
OJIHOTO YPOBHSI DJHEPTUM HA IPYTOU.

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

CHnoHTaHHOE U BBIHYKJIEHHOE U3Ty4YeHHue cBeTa. Jlazep.

TexHuyeckue yCTpOHMCTBAa M TEXHOJOTHMYECKUE MPOLECCHI: CIEKTPalbHBIN
aHanu3 (CIIEKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Monens onbiTa Pezepdopa.

HaOmronenue nuHeRYaThIX CIIEKTPOB.

YCTpOUCTBO U AECUCTBUE CUETUMKA MOHUZUPYIOIIUX YACTHII.

OrnpeneneHue JIMHBI BOJHbBI JTA3€PHOTO U3Ty4YECHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

HaGmronenue muHe4aToro cekTpa.

HccnenoBanne CrekTpa pa3peKeHHOT0 aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHON PunOepra.

Tema 3. Duszuka amomHo2o A0pa u I1eMeHmMaApPHBIX YACHUY,.

Hyxmonnas monens simpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
qucio sapa. M30Tomnsl.

PanuoaktuBHOCTh. Anbda-pacnan. DJIEKTPOHHBIA M TMO3UTPOHHBIA OeTa-
pacnaj. ['amMma-u3nydeHue.

3aKOH paJUOAKTUBHOIO pacnana. PaguoakTUBHBIE H30TOINBI B MPUPOJIE.
CBoOiICTBa MOHHU3UPYIOLIETO0 HU3Iy4YeHUs. BiMsHuE pagnoakTUBHOCTH Ha KUBbIC
opranu3Mbl. EctecTBeHHBIN (oH u3nydeHus. JlozumeTpus.

DHeprus CBA3U HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegext macchl sapa.

SAnepusie peakuuu. Jlenenue u cunres saep. Anepusie peaktopsl. [IpobiemMsr
YOPABJISIEMOrO TEPMOSAJEPHOrO CHHTE3a. ODKOJIOTMYECKHE AaCHEKThl pPAa3BUTHSA
AJIEPHON DHEPTETUKH.

Mertoabl perucTpaly U UCCIEA0BaHUS 3JIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIbHBIE B3aMMOJACUCTBUSA. bapuOHBI, ME30HBI H JICOTOHBI.
[IpencraBnenne o CrannapTHoi Moaenu. KBapk-TiitoOHHAs MOJENb aIpOHOB.

®usuka 3a npenenamu CrangapTHol Moaenu. TéMHas marepus U TEMHaA
DHEPIUsl.

EanHcTBO Qu3nueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTUYECKHE ITPOLIECCHL: TO3UMETP, Kamepa
Bunbcona, siaepHbIii peakTop, TEpMOsIIEpHBIN peakTop, aToMHasi 60M0a, MAarHUTHO-
pe30oHaHCcHast ToMorpadus.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmMuKym.

HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paanoakTUBHOTO (POHA C UCHIOIB30BAaHUEM JI03UMETPA.



Nzyuenue noriomuieHus 0eTa-4acTUl] aTFOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMUHM M aCTPOPU3UKH.

Ortarbl pa3BUTHs aCTpOHOMUHM. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTb 3aKOHOB (U3UKH JUIsi OOBSICHEHUS MPUPOJbI
KOCMUYECKUX 00BEKTOB.

Meroasl acTpOHOMUYECKHX HccaenoBaHuil. COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PaJNOTENIECKOIbI, BHEATMOC(EpHasi aCTPOHOMHUSI.

Bun 3Bé3nnoro neba. Co3Be3ausi, sSipKUe 3BE3MbI, IUIAHETHI, UX BUAUMOE
JBH>KECHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTrounuk sHeprun CoJiHIla U 3BE3 /.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. J(narpamma «CeKTpaJbHbIN KJlacc —
CBETUMOCTb». 3BE3/bl TJJABHOW IIOCIJIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTb» ISl 3BE3] TJIABHOM IOCJIEAOBATEIBLHOCTU. BHYTpeHHEe cTpoeHue
3B€31. COBpEMEHHBIE MPEACTABIEHUS O MPOUCXOXKACHUU U 3Bomronnu ConaHua u
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mneunstii Ilyte — Hama I'anaktuka. [lonoxxenue u nuxenue CoJyiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuky U KBa3apbl. YEpHBIE ABIPHI B AApaX
TaJIAKTUK.

Bcenennas. Pacummpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

Habmronenust 3B€3aHOr0 HebGa HEBOOPYKEHHBIM IJIa30M C HCIOIb30BAHHEM
KOMIBIOTEPHBIX MPUIOKEHUHN IS ONpEeAENCHUs TOJI0KEHUsI HeOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3aus CeBEpHOro mnoJiymapusi U spKue
3BE3/IbI.

HabGmonenuss B Teneckon JlyHBI, MiIaHET, TyMaHHOCTEH U 3BE3AHBIX
CKOIJIEHUM.

Pu3nyecKuil NPaKTUKYM.

CrniocoObl u3MepeHus: PU3NYECKUX BEIHMYUH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOGCONIOTHBIE U OTHOCUTEJIbHBIE TOTPEITHOCTH U3MEPEHHN (PU3UUECKUX BEIUYHH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeieHME  KOCBEHHBIX HW3MEPEHHMH, HCCJIEIOBAaHUM  3aBUCHUMOCTEMN
bu3MUecKuX BEIUYMH, TPOBEpKAa MNPEAJIOKEHHbIX TUIoTe3 (BbIOOp U3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feliaXx «YUYEHUYECKHH  JKCIIEPUMEHT,
n1abopaTopHbie pabOThI, TPAKTUKYM» ).



O0o0marmee NOBTOPEeHUeE.

O06o001IeHne U cUcTeMaTU3alus COMEPKAHUS pa3iesioB Kypca «MexaHuKay,
«MonexynsipHast pU3MKa ¥ TEPMOTUHAMUKA», « DIEKTpOoANHAMUKa», «Konebanus n
BOJIHbI», «(OCHOBBI CHEUUAIBHOM TEOPUU OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», «IJIEMEHTbI aCTPOHOMUU U aCTPODU3UKI».

Ponp ¢usmku u acTpoHOMHUHM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMATIbHOW M 3TUYECKON cepax MesTEIbHOCTH YeIOBEKa, POJib U MECTO (DU3HUKH U
aCTPOHOMHMHM B COBPEMEHHOM HAay4YHOU KAapTUHE MUpPA, 3HAYEHUE ONMUCATEIbHOM,
CHUCTEMATU3HUPYIOIICH,  OOBSCHUTEIBHOM M  MPOTHOCTHYECKOW  (PyHKIUMH
bu3nyeckoil Teopuu, posib (HU3NUECKON Teopur B (GOPMHUPOBAHUU MPECTABICHUN
0 (u3MYecKoil KapTUHE MUpPA, MECTO (U3NYECKON KApTUHBI MHUpPa B OOIIEM Py
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOE.

MexnpeaMeTHbIE CBA3H.

N3yuenue kypca pusuku yriryoaéHHoro ypoBHs B 11 kiacce ocyuiecTBiasieTcs
C YUY€TOM COJIepKATEIbHBIX MEKIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYUHO20
no3nanuA: SIBICHUE, HAY4YHBIM (akT, rumnore3a, QuU3MyYecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJICIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIIbHBIE IPUOOPHI, I pPOBast J1abopaTopusl.

Mamemamuxka: pelieHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPUYECKHE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPHI M HMX MPOEKIMU HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMEeHTApHBIX GyHKUMNA. [Ipu3Haku 1OAOOUS TPEYTrOJIBLHUKOB,
oTpe/ieJICHUE TUIOIAIN TOCKUX GUTYp U 00BEMA Tel.

Buonozus: »>nexTpuueckue SBICHHUS B JKUBOM mpuUpojie, KoieOaTelbHbIE
JNBH)KCHUSI B JKUBOW TNPHUPOAE, OKOJOTMUYECKHE PHUCKA MpPH IPOU3BOJCTBE
DIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAKOUIEW  Cpenbl,
yAbTPa3ByKOBasi JUArHOCTUKA B MEJUIIMHE, ONTHUYECKUE SIBJICHUS B KUBOU
IpUpOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHW3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CTIEKTPATbHBIN aHAIN3.

T'eozpachua: wmarnuTHble mNOJIOCA 3€MIIM, 3aJ€KUM MAarHUTHBIX pYa,
dboToCchEMKA 3eMHON TTOBEPXHOCTH, ceiicmorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ANEKTpOJBUTATENb SIKOOH, TeHEepaTop MEPEMEHHOrO0 TOKAa, WHIYKUMOHHAs IMeub,
JIMHUAU 3JIEKTpoIepeaay, dJIEKTPOABUraTelb, paaap, paaAuoONpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-neub, yiabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



IPOECKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJIHEYHasl OaTapesi, CIIyTHUKOBbBIE
NPUEMHUKH, JIEPHAsA DJHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YVYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHLBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzuka»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH 00YYarONTUXCsl pYKOBOJCTBOBATHCS
chOopMUPOBAaHHONW BHYTPEHHEW TMO3MIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUEHTAlUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIlEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIIBHOCTH B IMPOLECCE pEANM3alli OCHOBHBIX HAIpaBICHUN
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKJIaHCKOI0 BOCIIMTAHMS:

+  c(OpMUPOBAHHOCTH IPAKIAHCKOMN MOZUIIMK O0YHAIOIIETOCs KaK AKTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUKCKOTO OOIIECTBA;

+ TMPUHATHE TPATUIMOHHBIX OOIIEUETIOBEUECKUX TYMAHUCTUUECKUX W
JIEMOKPAaTHYECKHUX LIEHHOCTEW;

s TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTh B HHTEPECAX TPAXKAAHCKOTO
oOliecTsa, ydyacTBOBaTbh B CaMOYMpaBIeHMH B 00pa3oBaTesbHON
OpraHM3allly;

s+ YMEHHME B3aMMOJECUCTBOBATbH C  COLHAJIBHBIMM  HWHCTUTYTAMU B
COOTBETCTBHUH C MX (DYHKIMSIMU U HA3HAYCHUEM;

¢ TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

+  c(OpMUPOBAHHOCTH POCCUICKOMN IpaXXIaHCKOMN UJECHTUYHOCTH,
MaTpUOTU3MA;

+ ILIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CUMBOJIAM, JTOCTHKEHUIM
POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

+  cOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO MTOBEICHHUSI;

+ CIIOCOOHOCTH OIEHWBATH CUTYAIMIO U MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

+  OCO3HaHME JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYILETO.

3CTETHYECKOT0 BOCIIMTAHMS:

s DOCTETUYECKOE OTHOUIEHHE K MHUPY, BKJIIOYAs OCTETUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAyKe.

TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpEC K pa3inuHbiM chepam npodecCHOHATBHON eI TEIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (U3NKON U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIM
BbIOOp Oynymiel mpodeccuu M peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
IUUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001acTH
(Gu3MKHN Ha TPOTSKEHUH BCEH KU3HU.

IKOJOTHYECCKOTI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKOMN KYJIBTYpbl, OCO3HAHUE TIJ100aIBHOIO
XapakTepa dKOJOTMYECKHUX IpooiieM;

IUIAHUPOBAHWE WM OCYLIECTBIECHUE ICHCTBUI B OKpPYXKAIOIIEH cpele Ha
OCHOBE 3HaHUS LIEJIEW YCTOMYMBOIO PA3BUTHS YEJIOBEYECTBA;

paclIMpeHne OmNbITa AESATEIbHOCTH JKOJOTMYECKOM HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (hU3MKeE.

HEHHOCTH HAYYHOI'O MIO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAy4YHOU JEATEeIbHOCTH, TOTOBHOCTh B TIPOIECCE
U3Y4YCHUS (PU3UKH OCYIISCTBIIATh TPOEKTHYI0 W HCCIEI0BATEIBCKYIO
NeSITeIbHOCTh MHAUBUIYaTbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Ba3oBble Jjornyeckue AeicTBHA:

CaMOCTOSITeNIbHO  (OPMYyJIMpPOBaTh M aKTyaJU3UpoBaTh MpodiiemMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpEeNeNsaTh LUENH JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHS;

BBISBJISITh 3aKOHOMEPHOCTM H TMPOTHUBOPEYUS B PacCMaTpUBAEMbIX
bu3NUeCcKuX SIBICHUSIX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbI C YUETOM aHAIM3a UMEIOLIUXCS
MaTepHabHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LIENSM, OLIEHUBATh PUCKU MOCIEACTBHM 1€ TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

Ba3oBbIe uccieaoBaTe/IbCKHeE 1eCTBUA:

BJIAJ€Th HAYYHOM TEPMHUHOJIOTHEH, KIFOUEBBIMU MOHATUSIMU U METOJAaMU
bu3nYecKoil HayKH;



BIAJCTh  HaBBIKAMH  Y4EOHO-UCCIIENOBATEILCKOW M MPOCKTHOM
NEATETLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHus 3anad  (U3HIEeCKOTo
coJiepKaHus, IPUMCHEHHUIO PA3IMYHBIX METOJIOB TTO3HAHUS;

BJIAJCTh BHUJAMH JICATCILHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIPETALNN, TPEOOPA30BAHUIO U PUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyaIMsIX, B TOM YHCJI€ TPU CO3JTaHUHM YUEOHBIX MPOEKTOB B OOJIACTH
busukuy;

BBISBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y ©€ pelIeHWs, HaXOAUTh apryMEHTBl IS
JIOKA3aTelIbCTBA CBOWX YTBEPIKICHHM, 3a7aBaTh MapaMeTPbl U KPUTEPUU
pEIICHMS;

aHAM3UPOBaTh TIOJYYCHHBIC B XOJI€ PEIICHUS 3aJayd pPe3yJIbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTb, IIPOTHO3UPOBATh N3MCHCHHE B
HOBBIX yCJIOBHSIX;

CTaBUTh U (OPMYyJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHON
JESATETLHOCTH, B TOM YHCJIC TIPU U3YYCHUH (PUHUKU;

JaBaTh OIICHKY HOBBIM CHTYaIlUsSIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TICPEHOCUTh 3HAHHMS 1O (QU3NKE B TPAKTHYCCKYIO 00JacTh
JKH3HEIEITEIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTei;
BBIJIBUTATh HOBBIC UJCH, MPEIaraTh OpUTrHHAIbHBIC TOAXObI U PEIICHHUSI;
CTaBUTH MPOOJIEMBI M 3a/1a49H, JOITYCKAIOIIKME AIbTePHATUBHBIC PEIICHUS.

Pa6ora ¢ unpopmanmeii:

BJIa/IETh HABBIKAMH NOJyueHUs! UHPOpMaru (U3NIECKOTO COACPKAHUS U3
VMCTOYHUKOB PA3HbIX THIIOB, CAMOCTOSITENBHO OCYIIECTBIISTh IIOMCK,
aHaJlIW3, CUCTEMATHU3AlMI0 U HHTEpPHpeTalnio UHPOPMALMHU Pa3TUYHBIX
BUJIOB U (hOPM TNPEJCTABICHUS;

OLICHHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONIb30BaTh CpEACTBa MH(POPMAIMOHHBIX W KOMMYHHUKAllMOHHBIX
TEXHOJIOTM B  pPEIICEHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ coOJo/leHneM TpeOOBaHUN HIPrOHOMHUKH,
TEXHUKU O€30MACHOCTH, TUTHEHBI, PECypcoCcOEpeKeHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHMSI B Pa3IMYHBbIX (hopmarax ¢
y4€TOM Ha3HaueHus UHGOpMAIMM U LEJIeBON ayJuTOpuHu, BbIOUpas
ONTUMAJIbHYIO (POPMY NPEJICTABIICHUS U BU3yaJIU3al[1H.



KoMMmyHMKaTHBHBIE YHHBeEpPCAaJbHbIe Y4eOHbIe N1elCTBHA:

OCYIIECTBIISATh OOIIEHHE Ha Yypokax (GU3MKH U BO BHE-YPOUHOMU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(MIUMKTHBIX CHUTyallMd U CMsSTr4ath
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHS C MCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MIOHMMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAHAHOW U MHAMBHU Y AJIbHOU
paboThI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKIOT0 WICHA KOJIJIEKTUBA,;

NpUHUMATh 1€TM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPAUHUPOBATh JEUCTBUS 10 €€ JOCTHXKEHHUIO: COCTaBJIATh ILJIAH
JNEeUCTBUH, pacrpeaessaTh POIU ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
pe3ynabTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIAJa W Ka)K/I0r0 y4YaCTHUKA KOMAaHJIbl B
001t pe3ynbTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaratb HOBBIE MPOEKTHI, OLICHUBATh HJEH C MO3ULIUU HOBU3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISITh TO3UTHBHOE CTPATETMYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAISX, IPOSBIISTh TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

PeryasiTuBHbIe YHUBEpPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBIIATH IO3HABATENLHYIO ACSITEIBHOCTh B 00J1aCTH
(GU3MKN U aCTPOHOMUHU, BBISBIATH MPOOJIEMBI, CTABUTH U (OPMYINPOBATH
cOOCTBEHHEBIE 3a0a4H;

CaMOCTOSATEJIbHO COCTABIATH IUIAH PEHICHUS] PACYETHBIX M KaueCTBEHHBIX
3ajad, IJIaH BBIMOJHEHUS MPAKTHYECKOW PabOThl C Yy4ETOM MMEIOIUXCS
peECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimupsTh paMKi yu4eOHOTro IpeIMeTa Ha OCHOBE JIHMUYHBIX MPEANOYTEHHI;
JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cebd
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO SPYIUIMH B 00JacTU
(U3UKH, MMOCTOSHHO TOBBIIATH CBOW OOpPa30BaTENbHBIA M KYyJIbTYpPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTEJIEKT:



JIaBaTh OLIEHKY HOBBIM CHTYallMsIM, BHOCUTb KOPPEKTUBBI B AEATEIIBHOCTb,
OLICHHBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HABBIKAMH TO3HABAaTEIbHOW pedIeKcur Kak OCO3HAHHS
COBEPIIIAEMBIX JEHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJBTATOB U
OCHOBAaHMUII;

UCITOJIH30BATh MPUEMBI PedIICKCHH JIJISt OIEHKH CUTYAaIlNH, BELIOOpa BEPHOTO
pelIeHus;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS] MO HX
CHIDKCHHIO;

MPUHUMATh MOTHUBBI M APryMEHTBI JAPYIMX MpPU aHAJIU3E PE3YJbTaTOB
JIEITEIbHOCTH,

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIMX MpPU aHAJIU3E PE3YJbTaTOB
JIEeATEILHOCTH,

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mpomecce NOCTHKEHUS JTHMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTPAMMBI TI0
¢uszuke 18 YpPOBHS CpeAaHero oOmiero o0pa3oBaHus y OOy4aroumxcs

COBEPILIEHCTBYETCA AMOIIMOHAJIbHBIN UHTEJUIEKT, MpeAnoaaratonmii
c(hOpMUPOBAHHOCTbD:
¢ CaMOCO3HAHMS,  BKIIOYAIOUIETO  CIIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHs COOCTBEHHOM
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B cele;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCA K
OMOIMOHAILHBIM W3MEHEHUSIM W TPOSBIATh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEN MOTHBAILIMM, BKIIIOYAIOMIEH CTPEMIIEHHE K JOCTHXKEHUIO LIeTTU
U ycrexy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHE JI€WCTBOBATh, UCXOMS U3
CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh AMOITMOHAIBHOE
COCTOSIHME JPYTUX, YYHUTBIBATh €r0 TMPU OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJNIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTb  BBICTPAUBATh
OTHOINEHUSI C JPYTUMHU JIIOJBMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspemniaTh KOH(QIUKTHI.

I[MTPEAMETHBIE PE3VJIbTATDI



K xoniy o06ydenus B 10 knacce npeMeTHbIE pe3yIbTaThl Ha yriyOJIEHHOM YpOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJOTHYECKOM,
AKOJIOTMYECKOHN, COLMAIBbHOM U ATHYECKOW cdepax AesTeTbHOCTH
YeJIoBeKa, poJib U MeCTO (PU3UKH B COBPEMEHHOM HAyYHOW KapTHHE MHDA,
3HaYCHHE OIUCATENbHON, CHUCTEMATH3UPYIOUIeH, OOBSICHUTEILHOU H
MPOTHOCTHYECKOW  (PYHKIMHA  (DU3UYECKON TEOPpUHM —  MEXAHHKH,
MOJIEKYJISIpHON (DU3UKH M TEPMOJUHAMUKH, POJb (PU3UYECKOU TEOPUU B
dbopMUpOBAHUU MPEJICTABICHUN O (HU3UIECKON KapTUHE MUPA;

pazIMyaTh yCJIOBUS MPUMEHUMOCTH MOJIeel (PU3NUeCKUX TeJl U MPOIeCcCOoB
(stB7ICHMIT): WHEpIMANIbHAsT CHCTeMa OTCuéra, aOCONIOTHO TBEPAOE TEIo,
MaTepHuaibHas TOYKA, PABHOYCKOPEHHOE JIBIKCHUE, CBOOOTHOE TajJieHuE,
abcoyifoTHO yrpyras jaedopmaiys, aOCONIOTHO YNpyroe W abCOTIOTHO
HEYNPYroe CTOJKHOBEHMS, MOJEINW rasza, >KUIKOCTH U TBEPAOTO
(KpHUCTAJUIMYECKOT0) TeNa, UACAIbHBIA a3, TOYECYHBIN 3apsij, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyaTh yCIOBHs (TpaHUIBI, 00JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, MTOHMMAaTh BCeOOITU XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB W
OTPAHUYEHHOCTH MCMOJIb30BaHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh W OOBSCHATH MEXaHWYECKHE TMPOIECChl U  SBJICHMUS,
VICMOJIb3Yysl OCHOBHBIE IMOJIOKEHUS U 3aKOHbI MEXAHUKU (OTHOCUTEIIBHOCTh
MEXaHUUYECKOTO JBIKECHHUS, (POPMysIbl KHHEMATHUKH PaBHOYCKOPEHHOTO
JIBIOKEHUS, TpeoOpazoBanus [amuies Juisi CKOPOCTH M TepeMelieHus,
3akOHbl HpIOTOHA, TIPUHIIMII OTHOCHUTEIBLHOCTH ['anuies, 3aKoH
BCEMUPHOI'O TIATOTEHUS, 3aKOHBI COXPAHECHUSI MUMITYJIbCA U MEXAHUYECKOU
DHEPTUHU, CBSI3b Pa0OTHl CHUJIBI C M3MEHEHHEM MEXaHWMYECKOW IHEpPruH,
YCIIOBHSI pAaBHOBECHS TBEPAOTrO Teia), MPHU OSTOM HCHOJIb30BaTh
MaTEMAaTHYECKOE BHIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBUS IPUMEHUMOCTHU
bu3nYecKuX 3aKOHOB: MpeoOpazoBanmii ['amuies, BTOPOTO U TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUS HUMITYJIbCA U MEXAHUYECKOU
SHEPIrUH, 3aKOHA BCEMHUPHOTO TATOTCHHUS;

aHAJM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIIECCHI M SIBIICHUS, UCIIOIb3YS
ocHoBHbIe moJiokeHuss MKT wu 3akoHbl MOJIEKyJIpHOW (GU3UKH U
TEPMOJMHAMUKHA (CBSI3b JABIICHUA HJICAIBHOIO Tras3a CcO CpeaHer
KUHETHYECKOW SHEPTUEN TEIUIOBOTO JBHXXEHHS W KOHUEHTPALMEU €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEAHEH KUHETUYECKOU
SHEPrUeu TEIJIOBOrO JABUKEHUS €r0 YaCTHUIl, CBSI3b JABJICHUS UEATIBHOTO
raza C KOHIEHTpalMel MOJEKYJl M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Kimaneripona, mnepBbId 3aKOH TEPMOJMHAMHUKH, 3aKOH



COXPAaHEHUS DHEPrMU B TEIUJIOBBIX MPOLECCAX), IPU ITOM HCIOJIb30BATH
MaTEeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus Menneneesa—Knanenpona;

aHANIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SIBICHUS, MCIOJIb3Ys
OCHOBHBIE TTOJIOKEHHUSI U 3aKOHBI AJEKTPOAMHAMUKHU (3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, ITOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO MOJIA, IPUHLMI CYINEPIO3UIUN IIEKTPUYECKUX
MOJIEN, TP ATOM yKa3blBas YCIJIOBHUS NPUMEHHMOCTH 3akoHa KyiioHa, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOILIEHHMS: 3aKOHbI Oma i y4acTka
UeNyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyns—JIeHna,
npasuiia Kupxroda, 3axkonsr @apazest 11s1 37€KTPOIH3a);

OMHCHIBATh (PU3NYECKUE TPOLIECCHl U SIBJICHUS, WCIOJIb3Yys BEIMYMHBI:
IIEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CUJIbl, 1aBJICHUE, TIOTEHIUAJIbHAS SHEPIUsl, KHHETUYECKas SJHEPT U,
MEXaHUYEeCKasl SHEePrus, padoTa CUIIbl, IICHTPOCTPEMHUTEILHOE YCKOPEHHE,
CUJla TSDKECTH, CHJAa YIPYTOCTH, CWJIA TPEHUSA, MOIIHOCTb, JHEPIHUsd
B3auMOJeHCTBH Tena ¢ 3emiéit BOIM3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOM
nedopmaluy NpyKUHbI, KOJUYECTBO TEIJIOTHI, a0CONIOTHAS TeMIlepaTypa
Tena, paboTa B TEPMOJIMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aTIbHOTO
OJIHOATOMHOTO Ta3a, padoTa UACaTbHOrO ra3a, OTHOCUTENIbHAS BIa)KHOCTD
Bo3ayxa, KIIJl naeanbHOro TeniaoBOro IBUTATENA; JIEKTPUUYECKOE IMOJIE,
HaIpsKEHHOCTh AJIEKTPUYECKOTO MOJIsA, HANPSHKEHHOCTh MOJII TOYEYHOIO
3apsia WM 3apsDKEHHOTO IIapa B BAKYyME M B JIMDJIEKTPHUKE, MOTEHIIUAI
AIEKTPOCTATUYECKOrO MOJIs, Pa3HOCTh MOTEHIMAJIOB, 3JEKTPOJABHKYILIAS
CUJIa, CHJIa TOKA, HANPSUKEHUE, MOLTHOCTh TOKA, AJIEKTpUUYECKas EMKOCTD
IJIOCKOIO  KOHJIEHCATOpa,  CONPOTHBICHME  y4yacTKa  Lenu ¢
MOCJIEA0BATENBHBIM U MAPAIJIENbHBIM COCTMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTrO NOJISI KOHAEHCATOPA;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHUS  (PU3MYECKUX  SIBJICHMIA:
MEXaHMYECKOE JBWKEHHE, TEIUIOBOE JBIIKCHHME YacTHI] BELIECTBA,
TEIJIOBOE€ paBHOBEcHE, OPOYHOBCKOE NBIKEeHHE, Mu(pdy3us, ucrmapeHue,
KUIIEHUE W KOHJCHCALMS, IJIABJICHUE U KPUCTAIUIN3AlMs, HAIIPaBIEHHOCTh
TeIUIoNepeaayu, dJIEKTPU3ALUS TEJl, SKBUINOTEHIIMAIBLHOCT TOBEPXHOCTH
3apsKEHHOTO ITPOBOTHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCMOCTH OJHOM (DM3HUECKON BEJTMYUHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM MPSAMBIX H3MEPEHHM, TPU ’TOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH
bu3nueckux BEIUYMH B BHUAE TIpaduKOB ¢ Y4ETOM aOCOJIOTHBIX



NOTPEIIHOCTe  M3MEpPEeHMH, JieJaThb  BBIBOJBI IO  pe3yJbTaTam
UCCIIEIOBAHMUS;

IPOBOANTH KOCBEHHbIE H3MEPEHHs (PU3MUECKHX BEJIUYMH, HPU STOM
BBIOMPATh ONTUMAJIbHBII METOA M3MEPEHUs, OLIEHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTDH ONBITHI 10 MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATH
HKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJTM3UPOBAThH
HOJyYeHHbIE Pe3yJbTaThl U JAeNaTh BBIBOJ O CTaTyce MpeaIoKEeHHOH
TUIIOTE3bI;

co0uro1aTh MpaBuiia 6e30MacHOro Tpy/ia MPH MPOBEIECHUH UCCIIEI0BaHUH B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  y4yeOHo-
UCCIIEIOBATENIbCKOM M TMPOEKTHOM JAEATETbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENBHBIX YCTPOICTB U J1abOpaTopHOTo 000pyIOBaHHUS;

pemath pacy€THblEe 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOM
¢u3znyecKoil MOJeNbI0: HA OCHOBAaHUM aHANIM3a YCIOBUS OOOCHOBBIBATH
BBEIOOp (U3WUYECKOW MOJENH, OTBEYAIOIIeH TpeOoBaHUSM 3a/ayw,
IPUMEHSATH POPMYJIBL, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIaThl (PU3NUECKUX
TEOPH MPU UCIOIB30BAHUU MAaTEMAaTHMYECKHMX METO/OB pelIeHus 3a/ad,
IPOBOJIUTH PAcu€Thl HA OCHOBAaHMM UMEIOIIUXCS JaHHBIX, aHAJIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATh METOABI PEUICHUSI C YUETOM IMOIYYEHHBIX
pe3yJIbTaToB;

pelaTh KauyeCTBEHHBbIE 3ajlaud, TpeOyrolue MPUMEHEHUs 3HAHUU U3
pasHbIX pa3neioB Kypca (U3MKH, a TAK)KE UHTETPAllMy 3HAHUW U3 JAPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTpAaUBaTh JIOTUYECKYIO
LENOYKY PacCyKIEeHUI C ONOPOI Ha M3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U PU3NYECKUE SIBICHUS;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA Uil OOBSCHEHHS OCHOBHBIX
IPUHIUIIOB pabOTHl U3MEPUTEIBHBIX TPUOOPOB, TEXHUYECKHX YCTPOUCTB U
TEXHOJIOTHUECKHUX MPOIIECCOB;

IPUBOIUTH TPUMEPHI BKIIAJAa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLEHUBATD MOCIIEACTBUS OBITOBOM M MPOU3BOICTBEHHOMN
JESITEIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UINI KOJOTHYECKON 0€301acHOCTH, MPEACTABICHUN O PAIlMOHATELHOM
IpUPOAOIOIB30BaHUN, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTHKEHHNA
HAayKM ¥ TEXHOJIOTMH [UIS JalbHEHMIIEero pa3BUTHS YeOBEYECKOTO
oO111ecTBa;



NPUMEHATh pa3iNyHble CIOcoObl paboThl ¢ MHOpPMAIHEH (PUINIECKOTO
CONIEp)KaHUs C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, MPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJIOTUM MJIs TIOMCKa, MepepadOTKU U MpEeAbsABICHUA Y4YeOHOUW H
HAYYHO-TIONYJISIPHON MHPOPMAaLIUHU, CTPYKTYPHUPOBAHHUS M WHTEPIPETAIIMH
uHpOpMaIlMK, TOJYUYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJIy4YaeMyl0  HMHPOpPMAIMIO W  OLIEHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA MH(OpMaIuy;

HPOSIBIISTD OpraHu3alMOHHBIE u MIO3HABATEJIbHBIC YMEHUS
CaMOCTOSITEJIbHOTO MPUOOPETEHUS HOBBIX 3HAHUN B MPOIIECCE BHIMOIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIEN0BATENbCKUX PaldoT;

paboTath B Tpymme C HUCIHOJIHEHHWEM Pa3IHYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPyNIbI, PAllMOHAILHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyallMsX, aJeKBATHO OIIEHUBATHh BKJIAJ KaXJOrO U3
Y4aCTHUKOB TPYMIIbI B pELICHUE paccCMaTpUBaeMoil mpoOIeMbl;

IPOSIBIISATE MOTUBAMIO K Oyaymiei nmpoheccuoHanbHOM AesITebHOCTU IO
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPUIIS.

K xon1iy oO0yuenus B 11 knacce npeiMETHbIE PE3yIbTaThl HA YTITyOJIEHHOM YpOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YHAIOIIMUXCSI YMEHUM:

MOHUMATh POJIb PU3UKU B IKOHOMUYECKOM, TEXHOJIOTHIECKON, COLIMATTbHOM
U 3TUYECKOHN cdepax NeATeIbHOCTU YEJIOBEKA, pOoJib U MECTO (PU3UKU B
COBPEMEHHOW HAyYHOU KapTUHE MHUPA, POJIb ACTPOHOMUHU B IIPAKTUYECKON
NEATEIbHOCTH YEJIOBEKAa U JaJbHEHIIEM HAay4YHO-TEXHUYECKOM DPA3BUTHH,
3HaYEHHE OINUCATENbHON, CHUCTEMATH3UPYIOUIeH, OOBSICHUTEILHOU H
IPOTHOCTUYECKONW (PYHKUIMNA (PU3NUECKOW TEOpUH — 3IEKTPOAMHAMUKH,
CHEIMAIIbHOM TEOpUM OTHOCUTENBHOCTH, KBAaHTOBOM (DHU3MKH, PpOJIb
¢uznueckoil Teopun B (HOPMHUPOBAHMM MPEICTABICHUNH O (QU3NUYECKOU
KapTHHE MHpa, MECTO (PHU3UYECKOW KapTUHBI MHpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHNUN O IIPUPOJIE;
pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOJIENeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBJIEHUI): OXHOPOJHOE IEKTPUUECKOE U OJHOPOAHOE MAarHUTHOE ITOJI,
rApMOHMUYECKHUE KOJEOAaHMs, MAaTeMaTHYECKUM MasTHUK, WACAIbHBINA
PYKUHHBII MasATHUK, rapMOHUYECKHE BOJIHBI, WJ1CaJIbHbBIN
KOJIe0aTEeNbHBIN KOHTYD, TOHKAs JIMH3a, MOJIeNIeH aTOMa, aTOMHOTO spa U
KBaHTOBOW MOJIEJIH CBETA;

pasznuyath ycioBUsA (IpaHULbI, O0JACTH) MPUMEHMMOCTH (PU3HUECKUX
3aKOHOB, MTOHMMAaTh BCEOOIIMM XapakTep (pyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHMYECHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBSICHATH DJIEKTPOMArHUTHBIC MPOIECCHI U SBIICHHS,
UCIIOJb3Ysl OCHOBHBIE TMOJOXKEHUSI M 3aKOHBI AJIEKTPOJAMHAMUKU U
CIIEIIMAJIBHOM  TEOpUU OTHOCHUTEJIbHOCTU (3aKoH COXpaHEHHUS
ANEKTPUYECKOro  3apsnaa, cwina Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOM  WHAyKOWW, TnpaBwio  Jlennma, cBa3p  DJC
CAMOWHAYKIIMM B DOJIEMEHTE DJJIEKTPUYECKOM LENU CO CKOPOCTHIO
M3MEHEHHUSI CUJIbI TOKA, MOCTYJIATHI CIIEIIUATIbHON TEOPUU OTHOCUTEILHOCTH
OWHIITEHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHHUSI, UCIIOJIb3Y I
MOJIOKEHUST ~ KBAaHTOBOM  (u3uku  (ypaBHeHHWe  DWHINTEWHA  JJIs
doTordexra, mepBIil 1 BTOPOI MOCTYIaThl bopa, MPUHITAIT COOTHOIIICHUS
HeomnpeaenénHocren ['eitseHOepra, 3aKOHBI COXPAHEHHUS 3apAIOBOTO H
MacCOBOT'0 YHCEN U 3HEPTUU B SIACPHBIX PEAKLMIX, 3aKOH PAJUOAKTUBHOIO
pacnana);

OTMCHIBATh (PU3MUECKHE TMPOIECChl W SIBICHUS, HWCIOJIb3YSl BEIMYWHBI:
HaMpsHKEHHOCTD AJIEKTPUUYECKOTO MOJIS, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
MoJIsl, Pa3HOCTh MOTEHUHAJIOB, JJICKTPOJABWKYINAS CUJIA, HHAYKIHUA
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAs CUJa CAMOMHAYKLHMH, SHEPrus MArHUTHOTO MOJIA
MPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUsl, SHEPTUS
MTOKOST CBOOOTHOM YaCTHIIBI, SHEPTHUS M UMITYJIbC (POTOHA, MACCOBOE YHCIIO
Y 3aps] siIpa, SHEPTUS CBS3U A11pa;

OOBACHATH  OCOOEHHOCTM  MpPOTEKaHWs  (U3HYECKUX  SIBICHHI:
AIIEKTPOMATrHUTHAS UHTyKIHS, CAMOUHTYKIIUSI, PE30HAHC, HHTEPhEPEHITUS
BOJNH, Judpakmusi, JIUCIIEPCHsS, TIOJHOE BHYTPEHHEE OTpaKEeHUE,
¢dorornekrpuueckuii 3¢ ekt (poroaddexr), anbda- u 6eTa-pacnanbl Aaep,
ramma-u3iaydeHue saep, Pu3ndecKre NPUHIUIBI CIEKTPaIbHOTO aHan3a U
paboThI J1a3epa;

ONpPEACIISITh HANpPaBICHUE WHAYKIMM MArHUTHOTO TOJS MPOBOJHHUKA C
TOKOM, CHJIbl AMrniepa u cuiibl JIopeHna;

CTPOUTH U300paKeHNE, CO3/IaBaEMOE TUIOCKUM 3€pPKAJIOM, TOHKOHN JTUH30H,
Y PAaCCUUTHIBATH €TI0 XAPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATalOIMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHamM3a © OOBIACHEHHWS (PU3WYECKUX  MPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAaX, B MEXTaJIAKTUYECKOU
cpene; IBIKEeHUsI HEOECHBIX TeJl, SBOJIIOLIMY 3BE311 U Beenennoi;
IPOBOJUTH HCCIIEIOBAHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpPOBaTh Ppe3yJbTaThl IMOJTYYEHHON  3aBUCHUMOCTHU



¢uznyeckux BENMMYUH B BHIE TIpadukoB C Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEpPEeHMH, JieJdaThb  BBIBOJBI 1O  pe3yJbTaTam
UCCIIEIOBAHMUS;

IPOBOJNTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEpPEHUs, OLIEHUBAThb AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUH;
IPOBOANUTH ONBITHI 10 MPOBEPKE MPEITI0KEHHON THIOTE3bI: TIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
IIOJ[yYEHHBIE PE3yJIbTaThl U JENIaTh BBIBOJ O CTaTyce IMpPenoKEHHOU
TUIIOTE3BI;

OMHCHIBATh METObI MOJYUYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;
coOro1aTh IpaBuiIa 0€30MacHOTO TPyAa MPU MPOBEIACHUH HCCIICIOBAHUN B
pamMKax  y4ye0HOro  HSKCHEpUMEHTa, MpakKTMKymMa M y4deOHo-
UCCIIEJOBATEIbCKOM M IMPOEKTHOM JEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1a0OPAaTOPHOTO 0OOPYIOBAHMS;

pemaTe pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3znyeckoil MOJENnpl0: HAa OCHOBAHMM aHajiW3a YCJIOBHS BBIOMPATH
¢u3znueckue MOJENH, OTBeYarolMe TpeOOBaHMSIM 3alayd, IPUMEHSTH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIaThl (PU3NYECKUX TEOPUN
OpU  HCIOJB30BAaHUM MaTeMaTHUYECKUX METOJOB pELIeHUs 3ajaad,
IPOBOANUTH PAcu€Thl HA OCHOBAaHMHM MMEIOIIMXCS TaHHBIX, AaHAJTM3UPOBAThH
pe3ynbTaThl U KOPPEKTUPOBATH METO/BI PEIICHUS C YYETOM IOIYUYEHHBIX
pE3yNbTATOB;

pelaTh KayeCTBEHHbIE 3a7aud, TpeOyIoIue NPUMEHEHUs 3HaHUM W3
pa3HBIX pa3aeNoB Kypca (PU3UKH, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKJIE€HUI C OOPOI Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
MPUHLIUIIOB paOOTHI U3MEPHUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIaJa POCCUICKUX U 3apyOekKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUA;

aHaJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
NESATEIIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3NYECKUMHU MPOLIECCAMHU, C
HO3ULMI 3KOJOTHYECKON 0€30I1aCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOJIOTNIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJb30BaHUU AOCTHXKEHUN



HAyKH M TEXHOJOTMH Ui JaJbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
oO1recTBa;

OPUMEHATh pa3iNyHble CIOcoObl paboThl ¢ MHPOpPMAIHEH (PUINIECKOTO
COJCpXaHUA C UCIOJb30BAHMEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUH, PU 3TOM HCHOJb30BATh COBPEMEHHBbIE MH(OPMALMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, TepepabOTKH U TPEIbsIBICHUS Y4eOHOH H
HAYYHO-MIOMYJISIPHON MH(OpMAaLMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIMH
UHpOpMaLUK, TOJYYEHHON U3 pa3lIUYHbIX HMCTOYHUKOB, KPUTHUYECKU
aHATM3UPOBaTh  IONydyaeMylo  HHPOpPMAMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALINU;

IPOSIBIISATH OpraHHu3alOHHBIE u MO3HABATENIbHbIC YMEHHUS
CaMOCTOSATEIBHOTO PUOOPETEHNSI HOBBIX 3HAHUH B POIIECCE BHITTOTHEHUS
HPOEKTHBIX U Y4eOHO-UCCIIeI0BATENILCKUX PaloT;

paboTaTh B TpyHNe C HCIOJIHEHHEM pa3IMYHbIX COIMAIBHBIX pPOJIEH,
IUTAHUPOBATh PabOTy TPYMIbl, PAMOHATBFHO PACIpPEAeATh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJ€KBAaTHO OIICHUBATHh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIIHI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI;

HPOSIBIIATh MOTUBAIMIO K Oyaymiel npodeccuoHaabHO AesITeIbHOCTH O
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO PODUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (uudpoBbie)
Kourpoabubie | IlpakTnueckue
n/n NMPOrpamMmMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Pa3zaen 1. HAYYHBIM METO/ ITO3HAHUSI ITIPUPO/IbI
1.1 Hayunblii MeTO1 TO3HAHUS TPUPOJIBI 6
Uroro mo pazaeny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Jnnamuka 10
2.3 Craruka TBEpAOrO TENa 5 1
2.4 3aKOHBI COXpPaHEHUS] B MEXaHHUKE 10 1
Hroro no pazneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU 15 1
3.2 Tepmoannamuka. TernaoBble MallIMHBI 20 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 |
’ HEePEXOIbI
Hroro no pazneny 49
Paznea 4. JIEKTPOJANHAMUKA
4.1 DneKTpruYecKoe moiie 24 1
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 1




43 Toku B pa3nIu4HbIX cperax 6
Wroro no pazueny 54
Pasznen 5. PU3MUECKHWI MPAKTUKYM
5.1 duznUecKuil TPaKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM (uudposbie
Ne n/nt P Kontponbnbie | IlpakTnuyeckue op :
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. JIEKTPOAUHAMUKA
1.1 MarnuTHOe nosue 14
1.2 DneKTpOMarHuTHast UHIYKIUS 13 1
Hroro no pasneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoyeoaHus 10
2.2 DJeKTpOMarHuTHbIE KoJeOaHuUs 15
)3 MexaHnyeckue 1 3JeKTPOMarHuTHhIE 10 |
BOJIHBI
2.4 OnTuka 25 1
Hroro no pazneny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

3.1 Ocnosbl CTO 5 1
Hroro no paszneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynspHO-BOIHOBOM Ayanus3m 15

4.2 duszuka aToma 5

43 ®du3nKa aTOMHOTO ]Ipa U 3JIEMEHTapHBIX 5
’ YaCTHIL




Hroro mo pazaeny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODOU3UKHA
5.1 DneMEeHTHI aCTPOHOMUH U aCTPOPHU3UKHI 12
Hroro no pazneny 12
Pa3aen 6. PUSHYECKHM TIPAKTUKYM
6.1 duznUecKuil TPaKTUKYM 16 16
Hroro mo pazaeny 16
Pa3nen 7. OBOBIAIOIIIEE IOBTOPEHUE
Cucremaruzanys 1 0000mmenne
71 MPEIMETHOTO COACPIKAHMSI U OTIBITA s
NEeSTebHOCTH, TPHOOPETEHHOTO MPU
u3ydeHun kypca ¢usuku 10 — 11 kmaccon
Hroro mo pazaeny 15
PesepBHOE Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HMara/
Ne uudposbie
u/n Tema ypoka Beero Kontpoabnbie | IlpakTuyeckue HeRe o0pa3oBaTejibHbIE
padoThI padoThI H3y4eHus! pecypebi
| ®dwusuka — pyHIaMeHTaIbHAs HayKa O | ’
pupoJie
) Hayunblii MeTOI TO3HAHUS U METOBI | ’
UCCIEeIOBaHUS (PU3NUICCKUX SBIICHUN
DKCHEPUMEHT U TEOPUs B ITPOLIECCE
3 nmo3HaHus npupoasl. HabmroaeHnue u 1 1
HKCHEPUMEHT B (PU3UKE
4 Crioco6bI n3mMepenus: Gu3nIeCcKux | ’
BEJINYUH
AOCOIOTHAS U OTHOCHUTEIHHAS
5 MOTPEITHOCTH U3MEPEHUN (HU3UIECKUX 1 1
BEJINYUH
MonenupoBanue B ¢pusuke. Poib u mecto
6 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHON | 5
Hay4YHOW KapTUHBI MUPA, B IPAKTUYECKOMN
NEeITEIbHOCTH JIIOIEH
Mexanuyeckoe apmxenue. Cucrema
7 orcuera. OTHOCUTENBHOCTD | 5

MEXaHHYECKOTO JBIKeHUs. [Ipsmas n
oOpaTHas 3a/1a4yu MEXaHUKH




Pannyc-BekTop MaTepHalbHON TOYKH, €TO
IIPOEKIIMH Ha OCH KOOpAMHAT. Tpaekropus.
[Tepememenue. Ckopocts. X mpoeximu
Ha OCU KOOpAMHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHHUE.
I'paduueckoe onucaHre paBHOMEPHOTO
MPSIMOJIMHEMHOTO JBUKCHHUS

10

CrnosxeHue nepeMeIieHnii 1 CKOPOCTE.
Pemenne 3anau

11

HepaBromepHoe aBuxkenne. MraoBeHHas
CKOpOCTh. Y ckopenue. [Ipsamonnneitnoe
JBUKEHUE C TIOCTOSIHHBIM YCKOPEHUEM

12

I'paduueckoe onucanme MpIMOTUHEHHOTO
ABHUIKCHUS C TIOCTOSIHHBIM YCKOPCHUCM

13

CBoOoaHoe majienue. Y CKopeHue
CcBOOOIHOTO IMaIeHUsI. 3aBUCUMOCTD
KOOPJUHAT, CKOPOCTH, YCKOPECHHUS OT
BpPEMEHU U UX rpaduku

14

JIBrokeHue Tena, OpOIIEHHOTO MO YIJIOM K
TOPU30HTY

15

Kpuonunelinoe npukenue. [[BuxeHue no
OKPYKHOCTH. YTJIOBasi U JUHEHHAs
ckopocTtb. [lepuon n yacrora.
[LleHTpOCTpEMHUTENBHOE U TIOJIHOE
YCKOpEHUe

16

KonrponbHas pabora o Teme
"Kunemaruka"




Ilepsbiif 3akoH Hprorona. MHepunanbHubie
cucrteMsl orcuéra. [IpuHnmn

17 OTHOCHUTENBHOCTH ["anmues.
HewnnepunanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHoeiicTBytOIIas cuiia. Bropoit
3akoH HerotoHna. Macca

19 B3aumopeicteue ten. Tperunit 3ak0H
Hprorona

20 [Tpunin cynepno3uiuu cui. Pemenne
3a/1a4 Ha TpUMeHeHue 3akoHoB HbioToHa
3aKOH BCEMHUPHOT'O TATOTECHHUS.

21 DKBUBAJICHTHOCTh TPABUTALIMOHHOMN 1
WHEPTHOU MaccChl

2 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
MaJICHUs
JIBU>keHE HEOSCHBIX TE U UX

23 HCKYCCTBEHHBIX CIlyTHUKOB. [lepBas
KOCMHUYECKasi CKOpocThb. 3akoHbl Keriepa

24 Cuna ynpyrocrtu. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona u BUzbI cui

25 TpeHus. [[BUKEHUE B )KUIKOCTU U rase ¢
YYETOM CUJIBI COITPOTUBIICHUS CPEJIbI

26 Hasnenue. ['uapocraruueckoe AaBjICHUE.
Cuna Apxumena
AOGCOJIFOTHO TBEPJIOE TEIIO.

27 [ToctynarenbHOE M BpanaTeabHOE

JBIKEHUE TBEPJOTO Tela




28

MOMCHT CHUJIBI OTHOCUTCJIBbHO OCHU
BpaieHus. [1neqo cuibl

29

CnoxxeHue cuil, MIPUIOKEHHBIX K TBEPIOMY
teiy. LleHTp TskecTu Tena. Y cinoBus
paBHOBECHSI TBEPAOTO Tena. Busl
paBHOBECHS

30

Pemenue 3amau

31

Kontponbnas padota nmo teme "J{uHamuka.
Crartuka TBeporo rena'

32

Nmnynbc MaTepuanbHOM TOYKH, CUCTEMBI
MaTepuaIbHbIX To4ek. LleHnTp mace
CHCTEMBI MaTepUalbHBIX TOUEK. Teopema o
ABHUIKCHUU LICHTPA MACC

33

Nmiynbe cumbl 1 H13BMEHEHUE UMITYJIbCa
TeJa. 3aKOH COXPaHECHHS UMITYJIbCA.
PeakTuBHOE IBUXKECHUE

34

MOMEHT UMITyJIbCa MaTEPUATBLHON TOUKH.
[IpencraBienne o cOXpaHEHUU MOMEHTA
MMITyJIbCa B IEHTPAJIbHBIX MOJISIX

35

Pemrenue 3agau

36

Pa60Ta CHJIbI HA MaJIOM U HAa KOHECYHOM
nepemenieHuu. [ paduueckoe
npencTaBicHne paboThl CHIIBI. MOIIHOCTH
CHUTBI

37

Kunernueckas sueprus. Teopema 06
M3MEHEHUH KHHETHYECKON YHEPTUU
MaTepUalbHON TOYKH




38

HOTCHI_[I/IaJIBHBIC 1 HEIIOTCHIMAJIbHBIC
cunbl. [lorenuuanbHas sueprusi. Bropas
KOCMHUYecKasi CKOPOCTb

39

Tpetbst KocMUUecKast CKopocThb. CBS3b
paGOTBI HEIIOTCHIINMAJIBHBIX CHUJI C
M3MEHEHHEM MEXaHUYEeCKOM SHeprun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTUU

40

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBaenue bepnyium aiis uneanbHOM
KHUJKOCTU

41

HTPOJIbHAA Ta 10 TEM HBI
KonTponsHasg padora o Teme "3ako
COXPAHEHHUS B MEXaHUKE"

42

Pa3BuTue npencraBineHuii 0 npupoe
TernoTel. OcHOoBHBIE nonoxkeHust MKT.
Huddyzus. BpoyHoBckoe ABHKEHHE

43

Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPABIX T€J. XapaKTep JABUKECHUS U
B3alMO/JICHICTBUS YaCTHUL] BEILIECTBA

44

Macca u pazMepbl MOJIEKYJT (ATOMOB).
KomnuectBo Bemectna. [locTosnnas
ABoraapo

45

Temnepartypa. TemioBoe paBHOBECHE.
Ilkana Ienbcus

46

Pemenue 3amau

10

47

NneannHbiii ra3. 'a30BbIe 3aKOHBI

10




VYpasaenue Menzaeneesa-Knaneiipona.

10

48
Pemrenue 3agau

49 AOGcomoTHas TemIieparypa. 3aKoH 10
JanpToHa

50 M3onporiecchl B ueaaibHOM rase ¢ 10
IMOCTOSHHBIM KOJIMYCCTBOM BEIISCTBA
I'paduaeckoe nmpencraBieHne

51 H30IPOLIECCOB: U30TEPMA, N30X0Pa, 11
n3obapa

52 OcHoBHoe ypaBHeHne MKT 11

53 Pemenue 3agau 11
CBs3b a0CONIOTHOI TeMmepaTypbl 11

54 TEPMOJAMHAMUYECKON CUCTEMBI CO CpEeIHEH
KMHETUYECKOM SHEPrUuel NOCTYIaTeIbHOIO
TEILJIOBOr'O ABIMOKEHHS €€ YaCTHII

55 O000111eHIE U CUCTEMATH3AaIUs 3HAHUM 110 11
teme "OcuoBel MKT"

56 KontponbHas padota mo Teme "OCHOBBI 12
MKT"
TepMoauHamuyeckas cucrema. 3ajaHue 12
BHEIIHUX ycioBul 1uis T/I cucteMsl.

57 Brenane u BHyTpeHHUE TTapaMeTPBHI.

[Tapametpsl T/] cuctemsbl Kak cpeaHue
3HAYCHUA BCIIMYHNH, OIINCHIBAOIIIUX e€ Ha
MUKPOCKOIMYECKOM YPOBHE




58

Hynesoe Hauano TepMOAUHAMUKH.
Camonpou3BoiibHas penakcarus T/
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

12

59

Monens naeaabrHOro ra3a B
TEPMOJMHAMUKE. Y CJIOBUS IPUMEHUMOCTH
3TOU MOJEIIH

12

60

VYpasuenue Menpeneesa-Knaneiipona u
BBIPQXEHUE JUIsl BHYTPEHHEW SHEPTUU

12

61

Bripaxkenue 1151 BHyTpEHHEN SHEPTUHU
OJIHOATOMHOT'0 MJI€AJIbHOI'O T'a3a.
KBasucrarnueckue u HecTaTHUECKUE
IIPOLIECCHI

13

62

DnemeHTapHast paboTa B TEepMOANHAMUKE.
Brruucnenue pabotsl no rpaduky
mporiecca Ha pV-auarpaMme

13

63

Temonepenaya kak cnocod M3MEHEHUS
BHyTpeHHel sHeprun T]] cuctemsr 6e3
COBEpILICHHS PabOThI

13

64

KonBeknusi, TeI0mpoBOIHOCTD,
W3JIy4deHUe

13

65

KomnyectBo Temnorsl. TenmnoéMKOCTE Teaa.
VY nenbHas U MOJISIpHAs TETUIOEMKOCTH
BEIIIECTBA. Y IeTbHAS TEIJI0Ta CTOPAHUS
TOILJINBA

13

66

Pacuér xonuyecTBa TEIUIOTHI IIPU
TeIIoneperaye

14

67

[TonsTre 06 aquabaTHOM Mmporiecce.
IlepBbIil 3aKOH TEPMOAMHAMUKU

14




KonuyecTBo TemnoTs! 1 paboTa Kak Mephbl

14

68 W3MEHEHUs BHYTpeHHeH sHeprun T]]
CHCTEMBI
BTopoii 3aKk0H TEpMOIMHAMUKY IS 14
69 PABHOBECHBIX M HEPABHOBECHBIX
nporieccoB. HeoOpatumMocTh mMpUpOTHBIX
MPOIIECCOB
[IpuHIUMIIBI AEACTBUS TEILIOBBIX MALIWH. 14
70
KITIQ
71 Maxkcumansroe 3Hadenue KITJ. Iuxn 15
Kapno
72 Pemntenue 3agau 15
DKOJIOTHYECKUE ACIIEKTHI UCIIOJIb30BAHUS 15
73 TEIJIOBLIX ABUrareici. TermioBoe
3arpsi3HEHUE OKPYXKAIOIEel CpeIbl
74 Pemrenue 3agau 15
O06001IeHre 1 cUcTeEMaTU3aLMs 3HAHUI 110 15
75 teme "Tepmonunamuka. TenaoBbie
MAaIIuHb"
76 KontponbHas paboTa mo teme 16
"Tepmoaunamuka. TemnnoBeie MalIuHbI"
[Tapoobpa3zoBaHue ¥ KOHICHCAIIHSI. 16
77 Hcnapenue u kunenue. Y 1eiapHas TEIIoTa
mapooOpa3oBaHus
8 HachbiieHHbIE ¥ HEHACHIIIIEHHBIC MTaphl. 16

KauecTBeHHast 3aBUCUMOCTD INIOTHOCTH U




JABJICHUS] HACBIIIEHHOTO Mapa OT
TEeMITepaTypbl, UX HE3aBUCUMOCTb OT
00BbEMa HACHIIIICHHOTO Tapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUTICHUS OT JIaBJICHUS B
JKHIKOCTH

79 BraxxnocTs Bo3myxa. AGCOMOTHAS U 16
OTHOCHTEJbHAs BIaXKHOCTb
80 Pemenue 3anau 16
TBépnoe teno. Kpucraminueckue u
81 amop(HbIe Tesna. AHU30TPONHS CBOWCTB 17
KpUCTAJIJIOB
2 [InaBnenue u kpucTauM3anus. Y aeabHast 17
teruiora TiaBneHus. Cyomumarus
Hedopmaru TBEpAOTO Tena. PacTskenue 17
83 u cxkarue. Cnsur. Monyns FOnra. [Ipeaen
yIpyrux aedopmaruii
TermnoBoe pacuimpeHne >KUIKOCTEN 1 17
84 TBEPABIX TEJI. AHTAPMOHU3M TEILIIOBBIX
KOJIeOaHUIl 4acTHI] BELIECTBA
25 ITpeoOpa3oBanue sHEprUH B (ha30BBIX 17
nepexoiax
86 YpaBHEHHE TEIIOBOTO OamaHca 18
87 Pemrenue 3agau 18
[ToBepxHocTHOE HaTsKeHUe. KanuspHbie 18
28 sBJIeHUS. J[aBlIleHHe 10 UCKPUBIIEHHON

MMOBEPXHOCTHIO XHUAKOCTH. Dopmyra
Jlammaca




89

O000111eHIE U CUCTEMATH3AIUs 3HAHUH 110
Teme "ArperatHble COCTOSHUS BEIIECTBA.
®da3oBbIe epexoIbr”

18

90

KonrponsHas pabora o Teme
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®da3oBeIe epexoIbl”

18

91

DnekTpusanus Tel U €€ MpOosIBICHUSL.
Dnektpuueckuii 3apsia. /[Ba Buna
ANEeKTpUUEeCcKUX 3apsaaoB. [[poBoaAHUKH,
TUBJIEKTPUKU U TIOTYTIPOBOIHUKI

19

92

DneMeHTapHBIN ANEKTPUYECKUH 3apsi.
3aKOH COXpaHEHMsI PJIEKTPUUECKOTO 3apsiia

19

93

BzaumopeiictBue 3apsanoB. Toueunbie
3apsbl. 3akoH Kynona

19

94

Pemrenue 3agau

19

95

Onexrpuueckoe noie. Ero nelicteue Ha
ANEKTPUYECKUE 3aPsIIbI

19

96

Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoOusIii 3apsia. JluHuM HAPSHKEHHOCTH
3JIeKTpHUYeCcKOoro nojus. OgHOpoaHOE
ANEKTPUYECKOE IT0JIE

20

97

IToTeHIManbHOCTD 3JIEKTPOCTATUYECKOTO
nosist. Pa3HOCTE NOTEHIIMANIOB U
HaIpsDKEHUe

20

98

HOTCHI_[I/IaJIBHaSI OHCPTIUs 3apsa/ia B
QJICKTPOCTATUYCCKOM IIOJIC. HOTGHI_II/Ia.H
QJICKTPOCTATUYCCKOI'O MOJIA

20




CBs13p HaNPSKEHHOCTH MOJIS1 U Pa3HOCTH

20

99 MMOTEHINAIOB JIJIS SJIEKTPOCTATUYECKOTO
TTOJISt

100 [IpuHIUI Cynepno3uIuu 3JIEKTPUIECKUX 20
noJjeun

101 Pemenue 3agau 21

102 [Tone Toueunoro 3apsana. [Tone 21
pPaBHOMEPHO 3apsKEHHOU chepbl
[Tosie paBHOMEPHO 3apsKEHHOTO 0 21

103 00béMy mrapa. [Tose paBHOMEpHO
3apsOKEHHON OECKOHEYHOM MIIOCKOCTH

104 [TpOBOJHUKH B DIEKTPOCTATUUECKOM IOJIE. 21
YcnoBue paBHOBECHS 3apsAI0B

105 JINDIIEKTPUKHU U NIOJIyIIPOBOJHUKY B 21
ANEKTPOCTATUYECKOM I10J1€
Konpaencarop. 21eKTpo€MKOCTb

106 KOHJEHCAaTOpa. DIEKTPOEMKOCTb IIOCKOTO 22
KOHJIEHCaTopa

107 [TapannensHOE coeqMHEHKE 22
KOH/JIEHCAaTOPOB

108 ITocnenoBarenpbHOE COCTUHEHNE 22
KOH/JIEHCAaTOPOB

109 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa 22

110 Pemrenue 3agau 22

11 JIBr>keHue 3apsiKEHHOM YacTHUIIbI B 23

OAHOPOJHOM JJICKTPHUYCCKOM I10JIC




23

112 Pemrenue 3agau

113 O06o0011eHrEe U cHCTeMaTU3allvs 3HAHUN 110 23
TeMe "DeKTpudeckoe noie"”

114 KonrponsHas pabora o Teme 23
"DnexTpuueckoe nojue"
Cuia Toka. [TocTossHHBIN TOK. Y CIOBHS 23

115 CYIIECTBOBAHUS MOCTOSTHHOTO
ANEKTPUYECKOTO TOKa

116 Ucrounuku Toka. Hanpsxenne u 3/1C 24

17 3axon OMa 11 ydacTKa LEMu. 24
DIEeKTPUYECKOEe COMPOTUBIICHUE
3aBHCUMOCTb CONPOTHUBIICHUS 24

118 OJIHOPOJIHOTO IIPOBOJIHUKA OT €T0 JUIMHBI U
IJIOILA M TTOTIEPEUYHOTO CEUSHUS

119 VY ienbHO€E CONPOTHBIICHUE BEILIECTBA. 24
Pemrenue 3agau

120 [TocnenoBarenbHOE, MapaJIETbHOE, 24
CMEIlIaHHOE COeMHEHNE TPOBOHUKOB

121 Pacuér pa3BeTBIEHHBIX 3JIEKTPUUECKUX o5
neneii. [lpaBuna Kupxroga

122 Pemntenue 3agau 25

123 Pabota snekTpuueckoro Toka. 3akoH 25
Jxoyns —Jlenua

124 Pemrenue 3agau 25




MOH_IHOCTB QJICKTPHUYCCKOI'O TOKA.

25

125 TenmoBasg MOIIHOCTE, BEIAEIICMAsT HA
pesucrope

126 Pemenue 3amau 26

127 OJ1C u BHyTpeHHEE CONPOTUBIICHUE 26
HCTOYHHKA TOKa

128 3akon Oma Jy1st TOJTHOM (3aMKHYTOM) 26
AIEKTPUYECKON LIeTH

129 Pemenue 3amau 26

130 MOIIHOCTh UCTOUYHUKA TOKA 26

131 Kopotkoe 3aMbikanne 27

132 Kongencarop B 1ienu moCTOSIHHOTO TOKa 27

133 Pemenue 3amau 27

134 Pemenue 3amau mo teme "IlocToAHHLBIH 27
AIEKTPUUYECKUNA TOK"

135 Pemrenue 3agad mo treMe "I1oCTOSIHHBIH 27
AIEKTPUUYECKUNA TOK"

136 Pemrenne 3agad mo treMe "I1oCTOSIHHBIHN 08
AJIEKTPUYECKUM TOK"

137 O000111eHIE U CUCTEMATH3AIUs 3HAHUH 110 08
teme "[loCTOSITHHBIN 3JEeKTpUYECKU TOK"
KonTponsHasg padora 1mo TemMe

138 P P 28

"IToCTOSIHHBIN NEKTPUYECKUI TOK"




139

QHCKTpI/I‘-IGCKaSI HpOBO,Z[I/IMOCTB paBJII/I‘IHBIX
BEIIECTB. DJICKTPUUECKUN TOK B METAJIJIaX.
CBepXnpoBOAMMOCTh

28

140

DNEeKTpUYECKHU TOK B pacTBOpax u
pacruiaBax 3JEeKTPOJIHUTOB. 3aKOHbI
®dapages 115 HIEKTPOIU3a

28

141

DnekTpuyeckuil Tok B razax. [lmazma

29

142

DJIEKTPUYECKUH TOK B BaKyyMe.
Bakyymnbie npu6opbl

29

143

DJIEKTPUYECKUHN TOK B TOJIYIIPOBOJHUKAX

29

144

[TomynpoBOIHUKOBBIE TPUOOPEI

29

145

®uU3NYECKU MPAKTUKYM 10 TEME
"N3MepeHne Cuiibl TOKa U HaNpsHKEHUS B
LIETIH MTOCTOSIHHOTO TOKA MPU MOMOIIHU
AQHAJIOTOBBIX U MU(PPOBBIX U3MEPHUTEIHHBIX
npubopoB" uiK "3HAKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumeps
u3MepeHus: GU3NYECKUX BETUYUH MTPH
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

29

146

@u3NYECKU IPAKTUKYM 110 TEME
"H3y4yeHne HepaBHOMEPHOIO JBUKEHMUSI C
L[ENbIO ONIPENEICHUS] MTHOBEHHON
ckopocTu”

30

147

Du3NYECKU IPAKTUKYM 110 TEME
"M3MepeHne yCKOpEeHHUs TPU
MPSMOJIMHEITHOM PaBHOYCKOPEHHOM
JIBWKCHUU 110 HAKJIOHHOU INIOCKOCTH' WU
"UccnenoBanue 3aBUCUMOCTH ITyTH OT

30




BPEMEHH MPU PAaBHOYCKOPEHHOM
JBIDKECHUN "

148

@u3NYECKU IPAKTUKYM 110 TEME
"HN3mepenue yCKOpeHHst CBOOOIHOTO

najgeHus" win "U3yueHnue ABUKEHUs Tena,

OpOIIEHHOTO TOPU30HTAIHHO"

30

149

@u3NYeCKU IPAKTUKYM 110 TEME
"N3ydyeHne qBUKEHMS Teja 110
OKPY’KHOCTH C ITIOCTOSIHHOM 110 MOJTyJIIO
ckopocThio” win "MccnenoBanue
3aBUCUMOCTH NepHoAa o0palieHus
KOHHUYECKOTO0 MasiTHUKA OT €ro
MapaMeTpoB"

30

150

®uU3NYECKU MPAKTUKYM 10 TEME
"N3MepeHne paBHOAEHCTBYIOIIEH CHITBI
MIpH IBHYKEHUH OpycKa 10 HaAKJIOHHOM
mwrockoctu" win "[IpoBepka runoTessl O
HC3aBUCUMOCTHU BPCMCHU NABUKCHUS
Opycka Mo HAKJIOHHOH IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHHE OT €ro Macchl'”

30

151

®uU3NYECKU MPAKTUKYM 10 TEME
"HccnemoBaHnue 3aBUCUMOCTH CHIT
YOPYTOCTH, BOSHUKAIOIINX B IPYKUHE U
pPEe3UHOBOM 00pa3sie, oT ux aegopmaruu’
unu "V3ydeHue IBUKEHUSI CUCTEMBI Tel,
CBSI3aHHBIX HUTBIO, IEPEKHUHYTOU Yepes
JIErKni OJ10K"

31

152

Pu3NYeCKUi IPAKTUKYM 110 TEME
"N3mepenue korpuirienTa TpeHus no

31




BEJIMYMHE YTIIOBOT0 KO HIMEeHTa
3aBucumoctu Frp(N)" unu "HccnenoBanne
IBUKEHHSI OpyCKa M0 HaKJIOHHOU
IJIOCKOCTH C IEPEMEHHBIM
kod(purmentom Tpenus" uinm "M3ydenue
JBUKEHMSI TPy3a Ha Baly C TpEHUEM"

153

®u3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue yciaoBUid paBHOBECHS
TBEPAOTO Teja, UMEIOIIEro OCh BpalieHus"
nin "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu'" wiu "H3ydenune
YCTOMYMBOCTH TBEPIOTO TENA, UMEIOLIETO
JI0ILAb OTIOPHI"

31

154

@u3NYECKU IPAKTUKYM 110 TEME
"N3MepeHune UMITyJibca Tena Mo
TOpMO3HOMY IyTH" WK "MI3MepeHne cuibl
TATH, CKOPOCTH MOJAEIH JIEKTPOMOOWIIS U
MOIIHOCTU CHJIbI TATH" WK "CpaBHEHUE
WU3MEHEHHS UMITYJIbCA TEJIa C UMITYJIbCOM
cunbl" win "HccnenoBanue coxpaHeHUst
HMMIYJIbCA IPU YIIPYTOM B3aUMOJICUCTBUM "
niu "HM3MepeHre KUHETUYECKOW SHEpPrun
T€ja 10 TOPMO3HOMY ITyTH"

31

155

®uU3NYECKU MPAKTUKYM 10 TEME
"N3ydyeHue u30TepMUYECKOro mpoiecca
(peKOMEeHI0BaHO HUCIIOIb30BAHHE
udpoBoii 1aboparopun)” i "H3yuenue
M30X0pHOro npouecca” wim "HU3ydenne

31




n3obapHoro mporecca” win "IpoBepka
YpaBHEHUS COCTOAHUSA"

156

@u3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yaenpHol TenaoéMkoctu”
unu "VccnenoBanue mpoliiecca OCThIBaHUS
Benlectsa" win "MccnenoBanue
agnabatHoro mporecca” uiu "M3ydeHue
B3aUMOCBSI3U SHEPTUU MEKMOJIEKYJISIPHOTO
B3aUMOJICVICTBUS U TEMIIEPATYPhI KUTIEHUS
JKUgKocTen"

32

157

OuU3NYECKU MPAKTUKYM 10 TEME
"N3ydyeHue 3akOHOMEPHOCTEN UCTIapEHUsI
xuakocter" win "M3Mepenue yneabHoM
TEIUIOTHI MJIaBJIeHus Jbaa" uin "M3ydenue
CBOMCTB HAaCBIILIEHHBIX NapoB" WU
"HN3mepenune abCOMIOTHOM BIAXKHOCTH
BO3/lyXa M OI[EHKa MacChl apoOB B
nomenieHun". M3mepenue kodddumreHTa
MOBEPXHOCTHOTO HATSKEHUS

32

158

@u3NYECKU IPAKTUKYM 110 TEME
"HaO:xroienue npeBpalieHus 3JHepruu
3apsyKEHHOI0 KOHJIEHCATOPa B SHEPTHUIO
W3Iy4eHus ceeToanona” uinm "M3yuenne
MIPOTEKAHU TOKA B LIETH, COAECPKAIIECH
KoHzAeHcaTop" i "Pacnpenenenue
Pa3HOCTH MOTEHIMAIOB (HAPSIKEHUS) TIPU
MOCJIEI0BATEILHOM CO€IMHEHUH
KOHJIEHCATOpOB"

32




159

@u3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanne CMENMIAaHHOIO COSTUHEHUS
pesucropoB” win "M3MepeHne yieabHoro
CONPOTUBJICHHS TPOBOJIHUKOB" HIIH
"NccnenoBanne 3aBUCUMOCTH CUJIBI TOKA
OT HANPSKEHUS JUIS JIAaMITbl HaKaJIuBaHUs"

32

160

®u3NYECKU MPAKTUKYM 10 TEME
"Habnronenue anekTponun3a’ wim
"N3Mepenune 3apsia OJHOBAIIEHTHOTO
noHa" uiu "VccrnenoBanue 3aBUCUMOCTH
COMPOTHUBIIEHUS TEPMOPE3UCTOPA OT
temneparypbl” uinu "CHsITHE BOJIBT-
aMIIEpPHOI XapaKTEpUCTUKU Juoja"

32

161

PesepBHeIil ypok. O600mIeHHE 1
CHCTEMaTHU3allUs 3HAHHUI 110 TEME
"KunemaTtuka"

33

162

PesepBubIil ypok. O600mIeHNE 1
CUCTEeMaTH3alusI 3HAHHUH 110 TeMe
"lunamuka"

33

163

PesepBubIil ypok. O600mIeHNE 1
cucTeMaTu3alnys 3gaguii mo teme "CraThka
TBeporo Tena"

33

164

PesepBubIil ypok. O6001eHNE 1
cucTeMaTu3alus 3HaHui o TeMe "3aKOHEI
COXpaHEHUA B MEXaHUKe"

33

165

PesepBHelil ypok. O600mIeHHE 1
cucreMaTu3anys 3Hagui mo reMe "'OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON Teopun”

33




166

PesepBHeIil ypok. O600mIeHHE 1
CHCTEMATHU3alUs 3HaHUH 110 TEME
"Tepmoaunamuka. TernioBeie MaluHbI"

34

167

PesepBHelil ypok. O600mIeHHE 1
cucreMatrmni3anuia 3H8.HHI>1 10 TEMC

" ArperaTHbl€ COCTOSIHUSI BEUIECTBA.
®da3oBbIe epexoIbl”

34

168

PesepBHelit ypok. O600mIeHHE 1
CUcCTreMaru3anua 3HAHUH 110 TEME
"JneKTpuyueckoe mose"

34

169

PesepBHeIil ypok. O600meHHE 1
cucTeMaTHU3alus 3HaHUH 1o TemMe
"ITocTOSIHHBIN MEKTPUYECKUI TOK"

34

170

PesepBHeIil ypok. O600mIeHHE 1
cucreMaTtu3aius 3Hanui no treme "Toku B
pa3aMyYHbIX cpenax”

34

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KJIACC

KouunyecTBo 4acos DJIeKTPOHHbIE
Ne aTa ugposBbie
n/n Tema ypoka Bcero Kontpoabnbre | - IpaxTudeckne il:sy‘lem/m :6[()l;l;oBaTeanble
padoThbI padoThbI pecypesI
BzaumonelicTBre MOCTOSHHBIX MAarHUTOB
1 Y IPOBOJHUKOB C TOKOM. MarHuTHOE 1 1
nosie. ['unoresa Ammepa
Bekrop maruutHOM nHAYKUuU. [IpuHnmn
2 CyIEpIIO3UIMM MATHUTHBIX ToJeN. JInnun 1 1
MarHUTHOW MHAYKIIUU
3 MarauTHoO€e 1oJie MPOBOIHUKA C TOKOM. 1 ’
OmnbIT OpcTena
4 Cuna Ammepa, €€ HanpaBJIE€HUE U MOYJIb 1 1
5 Pemienne 3agau 1 1
6 [Ipumenenue 3akoHa AMriepa. | 5
DNEKTPOU3MEPUTETBHBIE PUOOPHI
Cuna JlopeHiia, e€ HanpaBJIE€HHUE U
7 MOJYJIb. JIBUKEHHE 3apSKEHHOM YaCTHUIIbI 1 2
B OJJHOPOJTHOM MarHUTHOM I10JI€
Pemmenue 3agau 1
9 PaGora cuel Jlopennia 1
10 Pemmenue 3agau 1
1 MarsuTHoOe I10JI€ B BEILIECTRBE. 1 3
deppoMarHeTHKH, rapa- U 1uaMarHeTUuKu




OcHOBHBIE CBOICTBa (peppOMarHeTUKOB.

12
[Ipumenenue peppomMarHeTUKOB

13 Pemenne 3amau no reme "MarautHoe
roje"

14 Pemenue 3agay mo reMe "MargutHoe
roje"

15 SIBlIeHUE DNEKTPOMArHUTHOW UHIYKIIUH.
IToTok BEeKTOpa MArHUTHON MHIYKIIMU

16 OJ1C unayKIIMu

17 3aKOH 3JIEKTPOMarHMTHON MHIYKIIMU
®dapages

18 BuxpeBoe anexrpuueckoe mnojue. Toku
dyko

19 O/J1C nHAYKIMH B IBUKYIIUXCS
MPOBOJIHUKAX

20 Pemmenue 3agau

21 [IpaBuio Jlenna

2 NunyktuBHOCTH. Karymka
WHIYKTABHOCTH B IIETIH MTOCTOSTHHOTO TOKa

o SBnenne camonnaykuuu. IJ1C
CaMOWHIYKITUN

24 DHeprusi MarHuTHOTO MOJI KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

25 Pemenue 3amau




O0001IeHUE U CUCTEMATU3ALMS 3HAHUHN 110

26 \ \
TeMe "DNEeKTpoJuHAMUKA

7 KonTtponbHas pabora no Teme
"DnekTpoauHaMuKa"

)3 Konebarenbnas cucrtema. CBoOOOAHBIE
kosnebanus. ['apMoHnYecKue KoneOanms

29 Kunemarudeckoe u AMHAMUYECKOE
OIKCcaHue KoieOaTeIbHbIX JBUKECHUH
DHepreTudeckoe onrcanue. BeBo
JTUHAMHYECKOTO ONHMCaHUs

30 TapMOHHMYECKHUX KOJIeOaHUH U3 UX
SHEPreTUYeCKOro U KNHEMaTH4YeCKOTro
O CAHUS

31 Ammatyaa u ¢aza kojedaHui
[lepuon u yacrora konebanuii. [lepron
MaJIbIX CBOOOIHBIX KOJIEOAHUHA

32 MaTeMaTU4YeCcKoro MasTHuka. llepuon
CBOOOJTHBIX KOJICOAHUN TTPY>KUHHOTO
MasiTHUKa

3 3aryxatomue Konebanus. BelHy)1eHHBIE
Konebanus. Pezonanc

34 ABTOKOIEOAHUS

35 Pemenue 3amay
Ypok-koH(pepennus "MexaHn4YeCKHe

36 KOJIeOaHMST B My3bIKAJIbHBIX

MHCTPpYMEHTax"




O0001IeHUE U CUCTEMATU3ALMS 3HAHUHN 110

37 TeMe "MexaHnueckue Kojieoanus"
38 DNEeKTpOMarHUTHBIE KOJICOaHMSI. 8
KonebarenbHbIi KOHTYp
®opmyna Tomcona. CBsI3b aMIUTATY b 8
39 3apsiia KOHJIEHCAaTopa ¢ aMIUIMTYON CHIIbI
TOKa B KOJIEOATETbHOM KOHTYpE
40 3aK0H COXpaHEHUs YHEPTUH B HJICATTLHOM 8
KOJIe0aTeTbHOM KOHTYPE
3aryxaromye 3JeKTPOMarHuTHhIS
41 KoJjeOaHus. BeIHyKIeHHbBIE 9
3JICKTPOMArHUTHBIC KOJICOaHUS
4 IIepemennslit TOK. Pe3ucrop u 9
KOHJICHCATOP B IIETH MIEPEMEHHOT'O TOKa
43 Karyiuika "HAYKTUBHOCTH B 1IeNTU 9
MEPEMEHHOTO TOKa
m 3akoH Oma 11 2JIEKTPUYECKOM 1enu 9
MEPEMEHHOTO TOKa
MOoIIHOCTh TEPEMEHHOTO TOKA. 9
45 AMIUTUTYAHOE U ACHCTBYIONIEE 3HAUCHUE
CHJIBI TOKA Y HaIPSHKEHUS
46 Pe3onaHc B 251eKTpHUECKON 1IeTIH 10
47 Pemenue 3agaq 10
NneanpHbIif TpanchopmaTop. 10
48 [IpousBoxacTBO, Nepeaaya u norpediaeHne

3JIEKTPUYECKON SJHEPTUU




DKOJIOTHYECKUE PUCKU TIPU MPOU3BOJICTBE
anekTposneprun. Kynbtypa

10

49
HCIIOJIb30BaHUS 3JIEKTPOIHEPTUU B
IIOBCEIHEBHOM XKU3HU
50 Pemenue 3amay 10
51 Pemienue 3amau 11
57 O0001IeHre U cUCTEMAaTU3ALMs 3HAHUHN 110 11
TeMe "DIeKTpOMarHuTHBIC KojaeoaHus"
53 MexaHnn4eckue BOJTHbI. XapaKTepUCTUKHU 11
MEXaHUYECKNX BOJIH
54 CBoiicTBa MEXaHUYECKUX BOJIH 11
55 3ByK. XapaKTEpUCTUKH 3BYKa 11
56 Nudpa3Byk u ynprpassyk. [llymoBoe 12
3arpsiI3HEHUE OKPY KaIOILEH Cpebl
57 Pemenue 3amay 12
53 DneKTpOMarHuTHbIE BOJIHBL. M3myueHue 12
3JIEKTPOMAarHUTHBIX BOJIH
59 OHeprus MeKTPOMarHUTHBIX BOJIH. 12
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
[IIxana 37€KTPOMArHUTHBIX BOJIH. 12
60 [IpumeHeHne 21eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY
[IpuHIUITBI paIOCBA3U U TEJIEBUICHHUS.
61 Paaunonokanus. 91eKTpOMarHuTHOE 13

3arpsi3HEHUE OKPYKAIOIIEH CpeIbI




KonTtponbHas pabora no Teme

62 "KonebOanus u BOJIHBI" 13

63 Caer. 3aKOH MPSMOJIMHENHOTIO 13
pacnpocTpaHeHUs CBETa

64 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA 13
PSIMOJIMHEHHOTO PACIIPOCTPAHECHHUSI CBETA

65 Ortpaxenue cBera. [mockoe 3epkaio. 13
Cdepuueckoe 3epkano
[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTesb

66 npenomieHus. [loiHoe BHyTpeHHEE 14
oTpaxeHue. [IpenenbHblid yroJ mojHoro
BHYTPEHHET0 OTPaKECHUS

67 Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB 14
OTpaXCHUS U MIPEJIOMIICHUS CBETA

63 Xon nyueii B mpusme. Jlucnepcus cBera. 14
CnoxHbIN cocTaB Oenoro csera. LBet

69 JIun3el. DOKyCHOE PACCTOSHUE U 14
ONITHYECKAs CUJIA JTMH3BI

70 [TocTpoenune n300pakeHH B JIMH3aX U UX 14
cUcTeMax. YBelInYeHHe JTUH3bI
Pemenue 3a1ay Ha mocTpoeHue

71 M300paKeHHH, MTOTydaeMbIX ¢ IOMOIIIBIO 15
JMH3

72 I'ma3 kak onrnueckas cucrema 15

73 Pemenue 3anau. [Ipenensr mpuMeHUMOCTH 15

reOMETPUYECKON ONTUKHU




15

74 CKOpOCTh CBETa U METOBI €€ U3MEPEHUS

75 Hucnepcus cera 15

76 WnTepdepenmus ceera 16

77 KorepeHTHbIE HCTOUHUKHU. Y CIIOBUS 16
HaOJI0/IEHUSI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3agaq 16

79 [Ipumenenne naTEpHEpEeHIINN 16

80 Hudpakuus ceera 16

21 Hudpakmonnas pemérka. Y ciaoBue 17
HAOJI0/IEHUS TJIAaBHBIX MAKCUMYMOB

82 Pemmenue 3agau 17

%3 [MomnepeyHOCTh CBETOBBIX BOJIH. 17
[Tonspuzanus ceera

84 Pemienue 3amau 17

85 CBeTOBBIC ABJIICHUS B IPUPOJIE 17

26 O0001IeHNEe U cUCTEMATU3ALMS 3HAHUHN 110 18
teme "OnTtuka"

87 KonTtponsHas padbora no teme «OnTuka» 18
I'panuLIBI MPUMEHUMOCTH KIACCUYECKOMN 18

88 MEXAHUKH. 3aKOHBI IEKTPOJIUHAMUKH U

MMPUHIMIT OTHOCHUTCIBHOCTHU




ITocTynatsl cienuanbHOU TEOPUU

18

89

OTHOCHUTEIIbHOCTH

ITpocTpaHCTBEHHO-BPEMEHHOI HHTEpPBAIL. 18

[Ipeo6pazoBanust Jlopenna. Yciaopue
90 NpUYUHHOCTU. OTHOCUTENBHOCTD

OJIHOBPEMEHHOCTH. 3aMeIJIeHUE BPEMEHHU

U COKpAIeHHE JUTMHbI
01 DHeprus ¥ UMIYJIbC PEISITUBUCTCKOM 19

YaCTHIIBI

CBs13b Macchl C SHEPTUEN U UMITYJILCOM 19
92 PENSATUBUCTCKON YacTULIbI. DHEPIHUsI

MTOKOSI
93 PaBHOBeCHOE TEIJIOBOE U3TyUYEHUE 19
94 3akoH cMerniennsa Buaa 19
95 ['unore3a M. [limanka o kBanTax. @OTOHBI 19
96 DHeprus 1 uMIyibc (OToOHA 20
97 ®dotordpdext. OnbrTer A. I'. CtoneTora. 20

3akoHsbI poTodPdexTa

YpaBHeHne DUHIITEIHA 115 20
98 dororddekra. "Kpacnas rpanuna”

dboTtordpdexra
99 Hasnenue cBera. OnbiTel [1. H. JIeObenena 20
100 BosnHoBbIE cBOiCTBA YacTHI] 20




Bounnsl ne bpoiins. [lnvHa BoJIHBI e

101 Bpoiinst u pazmepsl 0071aCTH JTOKAIU3AITUN 21
JBUKYIIEICS YaCTHUIIbI
102 KopnyckynspHO-BOIHOBO! Ayann3Mm 21
103 Judpakius 3JeKTPOHOB Ha KPUCTAJLIAX 21
Crnenuduka u3MepeHui B MUKPOMHUPE. 21
104 CoOoTHOIIEHUS HEOTIPEAEIEHHOCTEN
[eitzenbepra
105 Pemenne rpaduyeckux 3amaq 21
106 Pemenne pacy€THbIX 33124 22
KonTponpHas padora o Temam: "OCHOBBI 22
107 CTO", "KopmyckyJ1sipHO-BOJIHOBOI
nyanu3m”
OnBITHI IO UCCIIEJOBAHUIO CTPOEHHUS 22
108 aroma. [limanerapHas Mozenb atoMa
Pezepdopna
109 [Toctynatel bopa 22
110 Bunage! cnektpoB. CriekTp ypoBHEM 22
SHEPruU aToMa BOJIOpOAa
11 CroHTaHHOE U BBIHYX/IEHHOE U3JIy4YE€HUE 23
cBeTa
112 Tasep 23
Hyxnonnas mozaens spa I elizenOepra- 23
113 VBaHeHKoO. 3apsia 1 MacCOBOE YHCIIO sJIpa.

HN30Tonsl. PagnoakTuBHOCTE




114

3aKoH paIMOaKTUBHOTO pacraja.
CBolicTBa MOHU3UPYIOIIETO U3TyYCHUS.
BrnusHue pagnoakTUBHOCTH Ha JKHBbBIE
opranu3msl. [lozumerpus

23

115

OHeprus cBs3U HYKJIOHOB B sJIpE.
Snepusie cunbl. Jledekt Macchl sapa.
SnepHble peakuuu. fnepHble peakTOpHI.
[Tpo6ieMbl yrpaBiisieMOro TepMOS,AEPHOTO
CUHTE3a. DKOJIOTMYECKHE aCIeKThI
pa3BUTHUSA AIEPHONU SHEPIETUKH

23

116

MeTo1bl peruCTpaly U UCCIIEIOBAHUS
JJIEMEHTAPHBIX YaCTHLI.
DyHIaMEHTaIbHBIE B3aUMOJEHCTBUS.
bapuonbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CTaHAapTHOW MOAETH.
KBapk-rirooHHas Mozieb aipOHOB

24

117

®usuka 3a npenenamu CTaHaapTHON
Mozenu. TémHas Marepus U TEMHas
sHeprus. EnuHCTBO pU3NUEcKoil KapTUHBI
Mupa

24

118

OTanbl pa3BUTUSA ACTPOHOMUH. 3HAUYCHUE
aCTPOHOMHUHU

24

119

[IpuMeHUMOCTb 3aKOHOB (DU3HKHU TSI
0OBSICHEHUS IPUPOIBI KOCMUUYECKHIX
00BbeKTOB. METOIbI aCTPOHOMHYECKHUX
HUCCIEN0BaHUN

24

120

CoBpeMeHHBIE ONTHYECKUE TEIECKOIIHI,
pazuoTeIecKombl, BHEaTMOC(hepHast
ACTPOHOMHS

24




121

Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue
3BE3/IbI, IUTAHETHI, X BHIUMOC JBIIKCHUE

25

122

Conueunas cucrema. Conure. ConHeunas
aKTUBHOCTbH. McTounuk sneprun CosHia u
3BE3

25

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKU.
Jnarpamma "cneKkTpajbHbIN Ki1acc —
CBETUMOCTB"

25

124

3B63,Z[BI rJIaBHOM IOCJICA0BATCIbHOCTH

25

125

BuyTpennee crpoeHue 3BE31.
CoBpeMeHHbIE MPECTABICHUS O
POUCXOXKACHNUHU U 3Botoruu CosHia u
3BE31. DTarbl KU3HU 3BE3]

25

126

Muieunsiii [IyTh — Hama [Manaktuka.
Tunbl ranaktuk. YEpHBIE IBIPHI B sApax
rajlakTUK

26

127

Bcenennas. Pacmimpenne Beenennoid.
3akon Xa66ma. Teopus bombiioro
B3pbIBa. PenukToBoe n3iydenue

26

128

MacmtaOHas cTpykTypa BeeneHHoi.
Meraranaktuka

26

129

Hepeménnbie mpoOieMbl acCTpPOHOMUU

26

130

®uU3NYECKU MPAKTUKYM 10 TEME
"HccmeqoBaHie MAarHUTHOTO II0JIST
IMOCTOSTHHBIX MAarHUTOB' MJIH
"WccnemoBaHue CBOMCTB
deppomarneTrkoB" wim "HccnenoBanue

26




I[CflCTBHSI IIOCTOSHHOI'O MarHurTa Ha paMKy
C TOKOM"

131

Du3n4ecKuil IPaKTUKYM 110 TEME
"N3mepenue cuiibl AMiiepa” uiu
"N3y4yeHne 3aBUCUMOCTH CHJIbI AMIiepa OT
cuiel Toka" wim "OnpeneneHue
MarHMTHOM MHIyKIIUU Ha OCHOBE
u3MepeHus cuibl Ammepa”

27

132

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue ABJICHUA
3JIEKTPOMArHUTHON MHIYKIIUU" WIIH
"OnpeneeHne MHIYKIIUU BUXPEBOTO
MarduTHOTO MO

27

133

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue aBiI€HUS CAMOUHIYKIIMKA"
nin "COopKa MOJENH JIEKTPOMAarHUTHOTO
reseparopa”

27

134

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue neproia CBOOOTHBIX
KOJIeOaHUI HUTSHOTO U TPYKUHHOTO
MasTHUKOB"

27

135

DuU3NYECKU MPAKTUKYM M0 TEME
"[IpeoOpazoBanue SHEPTUU B IPYKUHHOM
MasiTHUKE"

27

136

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue NEpEMEHHOIO TOKa Yepe3
IIOCJIEI0BATENBHO COCIUHEHHBIE
KOHJICHCATOP, KaTylIKy U PE3UCTOP" UIH

28




"HccnenoBanue pabOThl HICTOYHUKOB
CBETa B LIEMH IEPEMEHHOr0 TOKa"

137

Du3n4ecKuil IPaKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM BOJIHBI"

28

138

®uU3NYECKU MPAKTUKYM 10 TEME
"N3mMepenue nokasaTesis IpeaoMICHUs
crexna” win "llonydenue n3o06paxxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

28

139

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue 3aBUCUMOCTH (HOKYCHOTO
paccTosiHus OT BellecTBa (Ha mpuMepe
Kuakux auH3)" uim "M3mepenue
(OKYCHOTO PACCTOSIHUS PACCEUBAIOIITIX
auH3"

28

140

Du3n4eCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEpEPEHINH U TOJISIPU3aIK cBeTa"

28

141

Du3n4ecKuil IPaKTUKYM 110 TEME
"OnpeneneHne UMITyJIbca U SBHEPTUU
PENATUBUCTCKHUX YaCTHII (T10
dororpadusM TPEKOB 3apsHIKEHHBIX
YaCTHI] B MATHUTHOM I10J1¢)"

29

142

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue nocrossHHOM [ l1aHka Ha
OCHOBe uccieoBanus Gporordpdexra” wmm
"HccmenoBaHue 3aBUCUMOCTH CUIBI TOKA
4yepe3 CBETOAUO OT HANpPsHKEHUS "

29




143

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue CrieKkTpa pa3peskeHHOTO
aTOMapHOI0 BOJOPOJA U U3MEpPEHUE
nocTtostHHOM Punbepra”

29

144

Du3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue painoakTHBHOTO (OHA C
WCIIOJIb30BaHUEM JO3UMETPA" UITU
"N3yueHue moriomeHus: 6eTa-4yacTuil
amoMyuHIEM "

29

145

DuU3NYECKU MPAKTUKYM 10 TEME
"Habaromnenus 38€30H0T0 HeOa
HEBOOPYKEHHBIM TJIa30M C
HCITOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUIOKEHUHN JUIsl ONIpEAeIICHUS
[IOJIOKEHHU HEOECHBIX 00OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE CO3BE3/US
CeBepHoro nosnymapus 1 sipkue 3BE3/1b1"
nin "Habmronenus B reneckorn JIyHsl,
MJIaHET, TYMAHHOCTEH U 3BE3HBIX
CKOILICHHI"

29

146

O0001IcHNE ¥ CHCTEMATH3aIIMs 3HAHUM.
Ponb ¢usuku u acTpoHOMUH B
3KOHOMHYECKOU, TEXHOJIOTHYECKOIA,
COITMATbHOM U ATHYECKOH chepax
eITEeJILHOCTH YeJIoBeKa

30

147

O06001IeHNEe U CUCTeMAaTHU3aIHs 3HAHHIA.
Ponb u MecTo pU3MKHM M aCTPOHOMUH B
COBPEMEHHOM Hay4YHON KapTUHE MHUpa

30




148

O06001IeHNEe U CUCTeMAaTH3aIHs 3HAHHIA.
Ponw ¢pusnaeckoit Teopun B
(dbopMUpOBaHUHU MIPENICTABICHUM O
(bU3UIECKON KapTHHE MUPA, MECTO
(bU3UIECKON KapTUHBI MUpa B 00IIIEM PSTY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MIPEACTABICHUI O IPUPOJE

30

149

O0001eHre U cUCTEMATU3aLMS 3HAHUHN 110
teMe "KunemaTtuka"

30

150

O0001eHre 1 cUCTEMAaTU3aLMs 3HAHUHN 110
teMe "KunemaTtuka"

30

151

O00011IeHrE U CUCTEMATU3ALIMS 3HAHUN 110
teme "Jlunamuka"

31

152

O00011IeHrE U CUCTEMATU3ALMS 3HAHUN 110
teme "Craruka TBepAoro temna"

31

153

O0001eHre U cUCTEMATU3ALMs 3HAHUH 110
TeMe "3aKOHBI COXPAaHECHUS B MEXaHUKE"

31

154

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teme "OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKON Teopun”

31

155

O00011IeHIE U CUCTEMATU3ALMS 3HAHUHN 110
teme "Tepmonnnamuka. TennoBbie
MaluHe!"

31

156

O06o001IeHre U cUCTeMaTU3alus 3HAHUN 110
TeMe "ArperaTHble COCTOSHUS BEILIECTBA.
®da30BbIe IEPEXOIBI"

32

157

O00011IeHIE U CUCTEMATU3ALIMS 3HAHUN 110
TeMe "DieKTpuueckoe nosue"

32




158

O06o01IeHre U cUCTeMaTH3alus 3HAaHUN 110
teMme "TloCTOSIHHBIN AIEKTPUUECKUNA TOK"

32

159

O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110
TeMe "TOKHU B pa3InyHbIX cpenax”

32

160

O0001IeHre U cUCTEMATU3ALMS 3HAHUHN 110
TeMme "MaruutHoe noie"

32

161

PeseprubIit ypok. O6001meHNe 1
CHCTEMATHU3ALUS 3HAHUN 110 TEME
"DNeKTpOMarHuTHasi MHAyKIuA"

33

162

PeseprubIil ypok. O6001IeHNEe 1
CUCTEMATHU3ALMS 3HAHUHN 110 TEME
"Mexanandeckue Koinedanus"

33

163

PesepBHsIit ypok. O6o01eHne u
CUCTEeMaTH3allKsl 3HaHUH 110 TeMe
"DJIeKTpOMAarHuTHhIE KOieOaHus "

33

164

PesepBHeIil ypok. O6o0IeHne u
cUcTeMaTu3alus 3HaHUH 1o TeMe
"MexaHU4YeCKHE U JIEKTPOMArHUTHBIE
BOJIHBI"

33

165

PesepBHelit ypok. O6o0IeHne u
cUCTeMaTH3aIlus 3HaHUI 110 TeMe
"OnTuka"

33

166

PesepBHsIil ypok. O6o01meHne u
cucremMaru3anus 3HAHUHU 110 TEME
"Ocnobl CTO"

34

167

PeseprubIit ypok. O6001IeHNE U
cUCcTeMaTH3alus 3HaHUH 110 TemMe
"KopnyckynsipHO-BOJIHOBOH Ayayin3m"

34




PesepBHslil ypok. O6o01eHne u
168 cucTeMaTu3anys 3Hagui mo treMe "duzuka
aroma"

34

PesepBHsIil ypok. O6o0IeHre 1
169 cucreMaru3anus 3HaHui no teme "dusnka
ATOMHOTO Si7Jpa U 3JIEMEHTAPHBIX YacTUll"

34

PesepBHeIil ypok. O6o0IeHHEe 1
170 CHUCTEMAaTU3alus 3HAHUI 110 TEME

"DneMeHTh! acTpodu3uku”

34

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYEHUKA

®uszuka. 10 knacc: yued. nist 001eo0pa3oBar. opraHu3aiuii: 0a30BbIid U
yriryoit. yposuu / I'.4I. Msikuiues, b.b. ByxoBues, H.H. Cotckuii; nox pen.
H.A. IlapdentreBoii. — 8- u3a. — M.: [IpocBemenue, 2021

®dusuka. 11 knacc: yued. nist o61eo0pa3oBaT. opraHu3aiuii: 6a30BbIi U
yriyo:. ypouu / I'.5l. Msakumes, b.b. Byxosues, B.M. Yapyrun; nox pe.

H.A. ITapdentbeBoii. — 10-e u3a. — M.: I[Ipocsemienue, 2022

METOINYECKHUE MATEPHUAJIBI JIJI51 YUUTEJISA
Hemunosa M.10., I'urono A.U., I'pu6os B.A. EI'D. ®usuka: Tematuueckue u
TUTOBBIEC K3aMEHALIMOHHbIE BapuaHThl: 30 BapuaHTOB / O] pejl.

M.YO.lemuioBoii. — M.: HarimonansHoe oOpa3oBanue, 2023

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

bu6moreka IJOK

foxford.ru
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