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INOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 10 @Qu3uke Ha YypOBHE CpeIHEro obuiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBaHM K pe3yjbTaTaM OCBOCHUS
OCHOBHOI oOpa3oBaTeibHOM mporpammel, mnpenacraBieHHbix B @I'OC COO, a
Takke ¢ yu€toMm QeaepanbHOil paboueil mporpamMbl BocniuTanusi u KoHuenmmu
npenogaBaHus yueOHoro npeamera «dusnka» B 00pa30BaTeIbHBIX OpraHU3alMsIX
Poccuiickoit  ®deneparuu,  peaM3yrOUIMX  OCHOBHbIE  00pa3oBaTeIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢gu3suke onpeAenser o0s3aTesIbHOE MPEAMETHOE COJIEPKAHKE,
YCTAHABJIMBAET PEKOMEHAYEMYIO IOCJEN0BATEILHOCTh U3YUEHUSI TEM U pa3JEeioB
y4e0HOro mpeamMeTa ¢ y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIAMETHBIX CBSI3EH,
JOTUKA  y4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEW  O0y4arouuxcs.
[Iporpamma mo ¢usnke naET TPEACTaBICHHE O LENAX, COJAEp)KaHWHU, OOuIei
CTpaTeruu OOy4YeHHUs, BOCIHUTAHUS M Pa3BUTUS OOYYAIOUIUXCSA CPEICTBAMHU
ydebHoro npeamera «Pu3nka» Ha yriyOJIEHHOM ypOBHE.

N3ydenne kypca ¢GU3MKK YriayOJEHHOTO YpPOBHS IMO3BOJISIET peain30BaTh
3aJja4l NpOoPeCcCHOHAIBHON OPUEHTALIMU, HANPABJICHO HA CO3/IaHME YCJIOBUH Ui
MPOSBIICHHUS] CBOUX MHTEIUVIEKTYAJIbHBIX M TBOPUYECKMX CHOCOOHOCTEH Ka)IbIM
Oo0yyaroumMmMcsi, KOTOpble HEOOXOIUMBI JJIsl NPOAOJDKEHUS OOpa3oBaHUS B
OpraHu3anusix MnpodecCHOHANBHOrO 00pa3oBaHUsl MO pa3IU4YHbIM  (PU3UKO-
TEXHUYECKUM U MH)XEHEPHBIM CHELUATBHOCTSM.

B nporpamme mno Qu3uke ONpenenstoTci MIAHHUPYEMBIE PE3YJIbTaThl
OCBOCHUS Kypca (PU3UKHU HAa YPOBHE CPEIHETO 00111er0 00pa30BaHUs: JIMYHOCTHEIE,
MeTanpeAMeTHble, TOpeaMeTHble (Ha  yrnyOonéHHoM — ypoBHe).  Hayuno-
METOJIOJIOTMYECKON OCHOBOM JiJIsi pa3paboTku TpeOOBaHUUA K JUMYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOY4YarolIMXCsl, OCBOMBIIHMX
nporpaMMmy 1m0 (uU3MKe Ha YypOBHE cpeaHero oOmero oOpa3oBaHus Ha
yrayOnEHHOM YPOBHE, SIBISIETCSI CHCTEMHO-JIEATEIbHOCTHBIN MOAXO/,.

[Tporpamma no (pusmKe BKITIOYAET:

IUIAaHUPYEMBIE pe3yJbTaThl OCBOEHUSA Kypca (U3UMKM Ha YriayOnEHHOM
YPOBHE, B TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI 10 TOJaM 00YUEeHUS;

coJiepskanue yueOHoro npeamera « Pu3nkay 1o rogam oOydeHus .

[Iporpamma 1o ¢u3uKe HUMEET NPUMEPHBIH XapakTep U MOXKET ObITh
UCITI0JIb30BaHa YYUTEISIMU (DU3UKHU JIsI COCTABIEHUSI CBOMX PA0OUYHX MPOrPaMM.

[Tporpamma 1o ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIMATUBY YUHUTEIEH U
OPEIOCTABISIET BO3MOMKHOCTU Ui pealu3alid  PA3NUYHbIX METOAUYECKUX
NOJIXOA0B K TNPENoJaBaHHi0 (U3MKM Ha YIIIYyOJEHHOM YpPOBHE NpU YCIOBHUH
COXpaHeHus 00s3aTeIbHON YacTH COJIepKaHus Kypca.

®du3rka Kak Hayka O HauOoJjee OONIMX 3aKOHAX MPHUPOJbI, BHICTYIas B
Ka4yecTBe yueOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY



3HaHUM 00 okpyxaroiieM mupe. LLKonpHBIN Kype GU3UKK — CHCTEMOOOPa3yIOITU
JUISL €CTECTBEHHO-HAYUHBIX YY€OHBIX MPEAMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeXaT B OCHOBE MPOIIECCOB W SBJICHUN, H3y4yaeMbIX XHUMHUEH, OHOJIOTHEH,
dbuzmdeckoit reorpadueit M actpoHomuei. lcmonbp3oBaHME W aKTHBHOE
NpUMEHEeHUEe (U3NYECKUX 3HAHUM OMpeNeanio Xapakrep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTHM B cdepe DOHEPreTuKd, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TMOJYy4Y€HUsI HOBBIX MAaTEpPUANOB C 3aJaHHBIMU CBOMCTBamu. 3yueHwue
(U3MKM BHOCUT OCHOBHOW BKJaJA B (POPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa 0Oydaromerocs, B opMUpoBaHUE YMEHHI MPUMEHSITh HAyYHBIN
METO/ TTO3HAHUSI TIPY BBITIOJIHEHUN UMY YU€OHBIX UCCIICIOBaHUM.

B ocHoBy Kkypca (husmku Ha ypoBHE cpeHero o01iero o0pa3oBaHus MOJOKEH
pSI Uaeh, KOTOPbIe MOYXKHO PacCMaTPUBATh KaK MPUHIUIIBI €0 MOCTPOCHUSI.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEM KypcC SIBISIETCS JIOTHUECKU
3aBEPIIEHHBIM, OH COJICPIKUT MAaTEPHAT U3 BCEX pa3iesioB (M3MKH, BKIIFOYAET KaK
BOMPOCHI KIIACCUUECKOU, TaK U COBPEMEHHOU (PU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (HU3MKU
o0benuHEH BOKpYr (Qusmyeckux Teopwil. Bemymum B Kypce  sSBIsSETCA
dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIECTBE U
ToJie.

Hoea cymanumapuszayuu. EE peamuzanusi NpeAnosaracT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHANa (PU3NUECKON HayKH, OCMBICICHUE CBSI3U Pa3BUTHUSA
busuku ¢ pa3BuTHeM O0OIIEeCTBA, a TaKke C MHPOBO33PEHUYECKHMH,
HPABCTBEHHBIMU U IKOJIOTMUECKUMU TTPOOIEMaMH.

Hoea npuknaonoit nanpaeiennocmu. Kypc pusznku yriyO0iaEHHOTO YpOBHS
IpeAnoaraeT 3HaKOMCTBO € ITUPOKUM KPYTOM TEXHUUYECKUX M TEXHOJIOTHYECKHUX
IIPUJIOKEHUNM W3YyYEHHBIX TEOpUM W 3aKOHOB. IIpu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIWX TPENCTABICHUNA W COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, H
TEXHOJIOTUH.

Hoea 3Kkonocuzayuu peanusyercs IOCPEACTBOM BBEICHUS JJIEMEHTOB
COJICpXaHUSI, TMOCBSIIEHHBIX HJKOJOITMYECKHUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHbI C PAa3BUTUEM TEXHUKH M TEXHOJOTHH, a TaKKe OOCYXKICHHUS
po6JIeM pallMOHAILHOTO MPUPOAOIIOIB30BAHUS U HKOJIOTUYECKOI 0€30MacHOCTH.

OcBoeHue coaepkaHusi MporpaMMbl 10 GU3UKE JOJKHO OBITH MMOCTPOEHO Ha
IPUHIIMIIAX CUCTEMHO-AESITEIbHOCTHOTO moaxonaa. s ¢usuku peanusanus dTUX
MPUHIIUIOB 0a3UpPyeTCs HA UCIOJIb30BAHUM CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHCTBYIOIIEro (¢akropa ydeOHoro mponecca. s yriryonéHHOTO
YPOBHA — 3TO CHCTEMa CaMOCTOSITEIbHOIO YYEHHYECKOrO0 HKCIIEPUMEHTA,
BKJIFOYAIOIIETO (PPOHTAJIbHBIE YUYCHUYECKHE OMNBbITHI MPU HU3YUYCHUH HOBOTO
MaTtepuana, JJabopaTopHbie paboThl U padOTHI MpakTUKyMa. [Ipy 3TOM BO3MOXKHBI
IBa crocoba peanus3aluu  (QU3NYECKOro NpakTUKyma. B mepBoMm ciyyae
MPaKTUKYM mpoBoautcs oo B koHIie 10 u 11 kmaccoB, 1mbo0 1mocie mepBoro u



BTOPOTrO TONYTrOAMM B KaXJOM M3 3THX KjaccoB. BTopol cmocod — 3To
UHTErpanus paboT MpakTHKymMa B CHUCTEMY JabopaTOpHBIX pabdOT, KOTOpHIE
MPOBOJATCS B Mpolecce u3ydeHusi pazaena (temol). [lpu stom mox padoramu
IPaKTUKyMa MOHUMAETCsI CaMOCTOSITENIbHOE MCCIIEOBAHUE, KOTOPOE MPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000IIEHHOTO BUJ1a 0€3 MOIIAaroBOM HHCTPYKIIUH.

B nporpamme mno ¢QusMke cucTeMa Y4EHHUYECKOro IKCIEPUMEHTa,
71a00paTOpHBIX PadOT M MPAKTUKyMa MpECTaBiIeHA €IUHBIM TepeuHeM. Brioop
TEMATHKU JUIA 3TUX BUJOB YUYEHHYECKHX MPAKTUYECKUX PabOT OCYIIECTBISETCS
y4acTHHUKaMU 00pa30BaTEIbHOIO MpoIecca UCXOs U3 0COOEHHOCTEN MOYyPOUYHOTO
IUTAHUPOBAHUSA W OCHauleHusi kabuHeta Qusuku. Ilpu 3TOoM oOecreunBaeTcs
OBJIaJICHHE OOYYarOIIMMHCSI YMEHUSIMU TMPOBOJAUTH TMpPSIMbIE M KOCBEHHBIE
M3MEPEHHUsI, UCCIECTOBAHMS 3aBUCUMOCTEN (U3WYECKUX BEITUYUH M IOCTAHOBKY
OTBITOB MO MPOBEPKE MPEITI0KEHHBIX TUTIOTES.

Bonbmioe BHMMaHHME yIENSETCS PEUICHHIO PACYETHBIX U KadeCTBEHHBIX
3anad. [Ipu 3TOM A pacd€THBIX 3a/lay MPUOPHUTETOM SIBIISIIOTCS 3a/a4d C SIBHO
3aJJaHHON M HESIBHO 33JJaHHON (PU3NYECKON MOJENbIO, MO3BOJSIOIINE TPUMEHSIThH
M3Y4YEHHBIE 3aKOHbl M 3aKOHOMEPHOCTM KaK W3 OJHOrO pasziena Kypca, Tak U
UHTETpUpYs IPUMEHEHUE 3HaHUN U3 pa3HbIX pa3nesioB. IJg KaueCTBEHHBIX 3ajay
MPUOPUTETOM SIBIISIIOTCSL 3a/laHdsl Ha OOBsSCHEHUE/NpPEJCKa3aHue MPOTCKAHHS
(¢u3nyecKux SIBICHUN U MPOLIECCOB B OKPY’KAIOUIEH KU3HU, TpeOyromue BbIOOpa
du3nIecKoil MOACTH JIJIsl CUTYaIlH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuaibHO-
TEXHUYECKOMY OOECHEUEHHI0 y4eOHOro mpoiecca Kypc (pU3MKH yriayOon€HHOro
YPOBHS Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus JTOHKEH U3y4aThCsl B YCIOBUSAX
npeIMeTHOro kKabOuHera. B kaOuHere GU3MKK JTODKHO OBITH HEOOXOAMMOE
nabopaTopHoe O0OpYyAOBaHME JMJi BBINOJIHEHHS YKa3aHHBIX B MporpamMme Mo
(¢u3nKe yYEeHHMUECKHUX OIBITOB, JIAOOPATOPHBIX PadOT M PabOT MpPaKTHKyMa, a
TaKXe IEMOHCTPAIIMOHHOE 000PYA0BaHUE.

JeMoHCTpaninoHHOe 00opyaoBaHUE (HOPMHUPYETCS B COOTBETCTBUU C
MOPUHIIUIIOM MUHUMAJIBbHOM JOCTaTOYHOCTH H  OOECIEYMBAET MOCTAaHOBKY
NEPEYMCICHHBIX B IMporpamMmMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpALUA IS
UCCIICZIOBAHMSI  U3YyYaeMbIX SBJIEHHH U  TPOLECCOB, HOMIHUPHUUECKHX U
(GyHIaMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHHI.

JlabopaTropHoe 0O0OpynOBaHUE [UIsI YYEHUYECKHMX MPAKTUYECKUX padoT
dopMmupyeTcsi B BHJIE TEMaTHUYECKUX KOMILJICKTOB M OOECIEUMBACTCA B PacyéTe
OJHOTO KOMIUIEKTa Ha JBYX oOOyyaroumxcs. TeMaThuyeckue KOMIUIEKTHI
7a00paTOpHOr0 O00O0pPYAOBAaHUSI JOJDKHBI OBITh TMOCTPOCHBI HAa KOMILIEKCHOM
UCTIOJIh30BAaHUH AHAIOTOBBIX M IU(GPOBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BUJE IIU(PPOBBIX J1A0OpATOPHil.

OCHOBHBIMHM LIEJISIMU U3y4eHUsI (PU3UKU B 00IIEM 00pa30BaHUU SBJISIOTCA:



dbopMupoBaHUE UHTEpECa U CTPEMIJICHHS OOY4YaloIIMXCAd K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE WX HHTEJUIEKTYyaJbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUI O HAyYHOM METOZAE NMO3HAaHWUsS U (POpMHpPOBAHUE
MCCIIEeI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOUIUM SIBJICHUSIM;

(dbopMupoBaHUE HayYHOTO MHMPOBO33PEHHUS KaK pe3yJbTara U3y4E€HHUsS OCHOB
CTpOEHUSI MaTepUH U (PyHITaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dhopMupoBaHUE YMEHHUI OOBSICHSATH SIBJICHUS C UCIIOJIb30BAHUEM (PU3UUYECKUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

dbopMupoBaHUE TPEACTABICHUNH O poiM (U3UKUA JUIsl Pa3BUTUSL APYrUx
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEICTaBIECHUA O BO3MOHBIX chepax Oynymiei
npodecCUOHANBHONW  JIEATETbHOCTH, CBSI3aHHBIX C (DU3MKOH, MOATrOTOBKA K
JanbHeNIeMy OOy4eHHIO B 3TOM HalpaBlICHUH.

JoctixkeHne 3TUX 1iesield 00ecreurnBaeTcs pelieHueM CIeNyIoIuX 3a7a4 B
mporecce U3ydeHus Kypca QU3UKU Ha ypPOBHE CPEAHEro 001Iero o0pa3oBaHus:

npuoOpEeTeHNE CUCTEMBI 3HaHMM 00 OOmMX (DU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpUsX,  BKIOYAs  MEXaHWKY,  MOJIEKYJISpHYIO  (U3HUKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(U3UKH;

(dbopMupoBaHuEe YMEHHUI MPUMEHSITh TEOPETUUECKHUE 3HAHUS JIJIs1 OOBSICHEHUS
¢u3ndyecKkux SBICHUN B TPUPONE W JIA NPHUHATHS MPAKTUYECKUX PEIICHUN B
MMOBCEJHEBHOM KU3HU;

OCBOEHHME CIOCOOOB pELIEHUS pa3IUYHbIX 3a7ad C SBHO 3a/JaHHOM
du3znueckol MOMENbI0, 3a/lay, MOAPA3yMEBAIOIIMX CAMOCTOSATEIBHOE CO3/IaHHe
¢u3nyeckoil MoOjAENTH, aJeKBaTHOM YCJIOBUSAM 3aJadd, B TOM 4YHCJE 3ajad
UHKEHEPHOI'0 XapaKkTepa;

NOHUMaHHWE (U3NYECKUX OCHOB W TIPUHLMUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPEAY;

OBJIQZICHUE METOJaMU CAMOCTOSITEJIbHOTO TUIAHUPOBAHUSL M TPOBEACHUS
(GU3NYECKUX OKCIEPUMEHTOB, aHalIW3a ¢ HMHTEpOpeTanuu  uHopMaIH,
OTIpe/ICNICHHs] TOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTaTa;

CO3/IaHHE YCIOBHM ISl pa3BUTUS YMEHUW IPOEKTHO-HCCIIEN0BATEIbCKOM,
TBOPUYECKOMN AEATEILHOCTH;

pa3BuTHE UHTEpeca K chepam npodhecCuoHATbHON AESTENbHOCTH, CBA3aHHOM
¢ (PUBHKOM.

B coorBerctBun ¢ TtpeboBanusimu DOI'OC COO yrnyOn€HHBIN ypOBEHb
u3ydeHus: ydeOHoro mnpeamera «@Pu3nMkay Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHusl BbIOMpAaeTCs OOYYarOUIMMUCS, [JIAHUPYIOIIMMH MPOJOJKEHUE
00pa30BaHUs M0 CHEITUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPHIIS.



Ha usydyenue ¢usuku (yrimyOnaEHHBIN YPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gyacos: B 10 kmacce — 170 gacoB (5 4yacoB B HEEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemspiii B mporpamme Mo (U3UKE IMEepeueHb JTab0paTOpHBIX M
MPAKTUYECKUX PadOT SBIACTCI PEKOMEHIOBAaHHBIM, YYHTEIb JelaeT BHIOOD
IPOBEJICHUST JIA0OPATOPHBIX pabOT W ONBITOB C YYETOM HWHJIMBHIYAIbHBIX
0COOCHHOCTEM 00yUaroIUXCsl.



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. Hay4yHblii MeTOX MO3HAHUS IPUPO/BI.

®duszrka — pyHIaMeHTallbHasg Hayka o npupoje. Hayunbslil MeToa no3HaHUs U
METOJIbI UCCIICIOBAHUS (PU3UUECKUX SBJICHUI.

DKCHepUMEHT W TeOopus B Mpollecce Mo3HaHus Npupoasl. Habmonenune u
AKCIIEPUMEHT B (PU3HUKE.

CrocoObl  u3MepeHusi (GU3MUECKUX BEJIMYMH (aHAJIOTOBbIE W IU(POBHIC
U3MEpUTEIbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[TorpemrHocT  u3MepeHuii  (QU3HYECKUX  BeAWYMH  (aOCONIOTHasT U
OTHOCHUTEJbHA).

MopnenupoBanue (HU3HMUECKUX SBICHUN U MPOIECCOB (MaTepuasibHasl TOYKa,
aOCOJIIOTHO TBEpPJOE TENO, HWJeadbHAas XKUJIKOCTb, WJCAIbHBIA Ta3, TOYCUHBIN
3apsin). ['unoresa. @u3nueckuil 3aK0H, TPAHUIIBI €r0 MPUMEHUMOCTH. Du3znyeckas
TEopHs.

Ponp u Mecrto ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOM KapTHUHBI
MHUpA, B IPAKTUYECKON NEATEIbHOCTHU JIIOJICH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

N3MmepeHue cuiibl TOKA W HANpsDKEHUST B LEMU TMOCTOSSHHOTO TOKa IpuU
MIOMOIIIM aHAJIOTOBBIX U U(PPOBBIX U3MEPUTEIBHBIX MPHUOOPOB.

3HakoMcTBO ¢ 1uGpoBoil 1aboparopueit mo dusmuke. [Ipumepsr nu3mepeHus
bu3MUeCcKNX BETUYNH TIPU MTOMOIIN KOMIBIOTEPHBIX JaTYHKOB.

Paznen 2. MexaHnuka.

Tema 1. Kunemamuxka.

Mexanunueckoe nBrkeHHe. OTHOCUTEIBHOCTh MEXAHHYECKOrO JIBM)KCHHUS.
Cucrema orcuéra.

[Ipsimast 1 oOpaTHas 3aja4M MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKHU, €ro MPOCKIUU HAa OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[lepemerienue, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOpPOCTh) U
YCKOpPEHUE MaTepUaIbHOM TOYKM, WX MPOCKIMM HA OCH CHUCTEMBbI KOOPAUHAT.
CroxxeHue nepeMeIeHn U CI0AKEHUE CKOPOCTEM.

PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEUHOE IBUKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI U MYTH MaTEePUAIbHOM TOYKH OT BPEMEHH M UX
rpaduxmu.

CBoOogHOE TmajeHue. YCKOpeHHe CBOOOJHOro majeHus. [[BrkeHue Tea,
OpOIIIEHHOTO TOJl YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHHUSI MaTepraIbHOU TOYKH OT BPEMEHH U MX IpauKy.



KpuBomuueiiHoe  nBuKeHWe. JIBWKEHHME  MATepUAIbHOM  TOYKM 11O
OKPY>KHOCTH. YTJIOBasi U JUHEWHass CKopocTh. Ileproa u ydactora oOpaileHus.
LlenTpocTpemMuTelibHOE (HOPMAJIbHOE), KacaTeabHOE (TaHI'€HLUAIBHOE) U TOJHOE
YCKOPEHUE MATEPUATBHON TOUYKH.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: CIUAOMETP,
JIBUKEHUE CHApSIOB, LENHble, IIecTepéHYaTbhle M pPEeMEHHbIE TepeayH,
CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mopnens cucteMbl OTCUETA, WIUTFOCTPALNS KMHEMATHUYECKUX XapaKTePUCTUK
JBHKCHUSL.

CriocoObI uccie0BaHus ABUKEHUH.

Nnnroctpanus npeneabHoro nepexoa 1 U3MEpeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpazoBanue NBUKEHUH C HCIIOJIB30BAHUEM MEXaHHU3MOB.

[lageHue Tes B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmonenne aBmkeHUs Tena, OpPOIIEHHOTO TMOA YIJIOM K TOPH3OHTY H
TOPU30HTAJIBHO.

Hanpasienue CKOpOCTH IIPH IBHKEHHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOi CKOPOCTU B PEYKTOPE.

CpaBHeHUE NyTE€W, TPAaCKTOPUM, CKOPOCTEH ABMKEHHUS OJIHOTO M TOTO XK€
TEJa B pa3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

N3ydyeHne HepaBHOMEPHOTO JIBUKEHHUS C LENbIO OINpeNeNeHUus: MTHOBEHHOM
CKOpPOCTH.

W3MepeHne ycKOpeHUs MpH MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JIBH>KEHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTM IYTH OT BPEMEHM HPH PaBHOYCKOPEHHOM
JNBUKCHUU.

N3mepenue YCKOPEHUS CBOOOAHOTO  TaACHUS (peKOMEeHI0BaHO
WCITOJIb30BaHUE ITU(POBOI TabopaTopun).

W3ydenue [BWXKEHUS Tela, OpOUIEHHOro ropu3oHTalnbHO. [IpoBepka
TUIOTE3bl O MPSIMOM MNPONOPLHMOHAIBHON 3aBUCUMOCTH MEXIY JAIbHOCTBHIO
N0JIETA U HAYAJILHOM CKOPOCTBIO TEJIa.

W3ydyeHue IBUKEHUS Tejla 10 OKPYXXHOCTH C ITOCTOSHHOW IIO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Tepuojia OOpalleHHs KOHUYECKOro MasiTHUKa
OT €ro MapameTpoB.

Tema 2. /lunamuxa.



IlepBeii 3akoH Hprorona. MuepumanbHble cucTeMbl orcuéra. lIpuHumn
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTcu€ra (ONpeneseHue,
IPUMEDHI).

Macca tena. Cuina. [IppuHImMn cyneprnosuuny CHiL.

Bropoii 3axkoH HproTOHA 111 MaTepruaibHOM TOUKH.

Tpernii 3ak0H Hpr0TOHA I MaTEpUAIBHBIX TOUYEK.

3aKOH BCEMHMPHOTO TATOTEHHS. ODKBUBAJICHTHOCTh TPABUTALMOHHOW W
VHEPTHOW MaCCBI.

Cuia TsKecTH. 3aBUCUMOCTb YCKOPEHHUS CBOOOJHOTO TAJEHUsI OT BBICOTHI
HaJ TOBEPXHOCTHbIO IUIAHETHl M OT reorpaduyeckoil MHUPOTHL. JIBHKeHHE
HEOECHBIX TeJl U uX ciyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ymnpyroctu. 3akoH I'yka. Bec Tena. Bec Ttema, aBumxyiierocs c¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpeHune. Cuila TpEHHUsI CKOJBXKEHUS W CHJIA TPEHHS
nokosa. Koadouuument tpenus. Cuna cONpOTUBIEHUS TPU JBUKCHHH Tela B
AKUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIBHOTO IBUKEHUS.

Hasnenue. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHnueckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHl: MOAIIUITHUKH,
JIBHKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauyuu.

HaGmronenue nBuKeHUs TNl B MHEPIIMAIbHBIX U HEMHEPIHAIBLHBIX CUCTEMAaX
OTCYETA.

ITprHIMIT OTHOCUTENBHOCTH.

Kauenne nByX LWIMHAPOB WM IIApOB Pa3HOW MacChl C OAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUHUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHUE  paBHOACHCTBYIOLIEH  MPUJIOKEHHBIX K TeIy CHI C
IIPOU3BEICHUEM MACCHI T€Jla HA €r0 YCKOPEHUE B MHEPLIMAIbHON CUCTEME OTCUETA.

PaBeHCTBO CuJl, BOZHUKAIOIIUX B PE3YJIbTATE B3aUMOICHCTBHS TEIL.

N3mepenne Macc mo B3auMO/IEVCTBHIO.

HesecoMocTs.

Bec Tena npu yCKOpEHHOM MOABEME U 1A ICHUH.

[lenTpoOexHbIE MEXaHNU3MBI.

CpaBHeHUE CUJI TPEHUS ITOKOS, KAUEHUSI M CKOJIbKCHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3mepenre paBHOACHCTBYIOIICH CUJ TIPU JBMXKEHHH OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka rumore3bl O HE3aBUCUMOCTH BPEMEHU JABWXKEHHUS Opycka II0
HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE PACCTOSTHUE OT €r0 MAaCChI.



HccnegoBanue 3aBUCUMOCTUA CHJI YIPYTOCTH, BO3HHMKAIONIMX B MPYKUHE U
PE3UHOBOM 00pasIle, OT Uux Jaedopmarum.

N3ydyeHne NBUKEHUSI CHUCTEMBI TE€Jl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes3
JETKUA OJIOK.

N3mepenue koddduiimeHTa TpeHus Mo BEIMYMHE YTIOBOro KoddduimeHTa
3aBUCUMOCTH Fip(N).

HccnenoBanue NBUKEHUsI OpycKa MO HAKIOHHOM TUIOCKOCTH € MEPEMEHHBIM
K03 DUITEHTOM TPEHUSI.

N3ydyeHue nBUKEHUS rpy3a Ha Bally C TPCHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. [loctynmarenbHoe M BpalaTeabHOE ABUKEHUE
TBEPAOro Tena. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpamieHus. [lnedo cuibl
CrnoxxeHue cujl, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VY cnoBusi paBHOBECHUS TBEPIOTO TENA.

VYcroitunBoe, HEyCTOMUMBOE, O€3pa3TMYHOE PaBHOBECHE.

TexHnueckne YCTpOHCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, pelIETYaThIe KOHCTPYKIIHMH.

Hemoncmpayuu.

VY cioBus paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuKym.

HccnenoBanne yclnoBU PpaBHOBECHS TBEPAOrO TeEJa, HMMEIOIIETO OCh
BpallCHUSI.

KoHCcTpyrpoBaH#e KpOHIITEWHOB U PACUET CUII YIIPYT OCTH.

N3ydenue ycTOMYUBOCTH TBEPAOTrO TEJIA, UMEIOIIETO IUIOIAb OIOPHI.

Tema 4. 3akonvl coxpaneHus 6 MexaHuke.

NMnynbc MaTepranbHON TOUYKH, CHCTEMBI MaTepUabHbIX TOYEK. LleHTp Macc
CUCTEMBI MAaTEpUAIIbHBIX TOUEK. Teopema 0 JBHKEHUU LIEHTPa Macc.

NMiynbe CUITbI M UI3BMEHEHNE UMITYJIbCa TeNa.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE IBHXKEHHE.

MoMeHT uMIlynbca MaTrepualibHOW TOYKH. [IpencraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJISX.

PabGora cunbsl Ha ManoM W Ha KOHEYHOM mnepeMmenieHuu. ['paduueckoe
peicTaBlIeHNuEe PadOThI CUJIBI.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprusi MarepualibHOM Touku. Teopema 00 W3MEHEHHH
KUHETHYECKOW SHEPTUU MATEPUATBHON TOYKH.



[loTeHIIMaIbHBIE W HENOTEHIHAIbHbIE CWIbl. [loTeHUManbHas >3Heprus.
[loTenmanbHast sHeprust ynpyro aeopMHUpOBaHHON NpyxkuHbL. [loTeHnnanbHas
JHEprus Tejaa B OAHOPOJHOM TIpaBUTallMOHHOM mnoje. [loTeHinuanbHas 3HEprus
T€la B TPAaBUTALMOHHOM IOJI€ OJHOPOJHOrO Iapa (BHYTpH M BHE mmapa). Bropas
KOCMUYECKast CKOPOCTh. TPEeThsi KOCMUYECKAsI CKOPOCT.

Csi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHUEM MEXaHMYECKOU
SHEPrUu CUCTEMBI Tell. 3aKOH COXPAHEHHSI MEXaHUYECKON SHEPrUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHyumM s WACATbHOW KUJIKOCTH Kak CJEIACTBUE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW SHEPTHH.

TexHnueckrne ycTpoHCTBa M TEXHOJOTMYECKUE MPOLECCHI: IBUKEHHUE PAKET,
BOJIOMET, KOMEpP, NPYKUHHBIA MHUCTOJET, THUPOCKON, (PUIYypHOE KaTaHHWE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCa.

PeakTrBHOE IBUKEHUE.

N3MepeHre MOITHOCTH CUJIBL.

M3MeHeHne SHeprum Teja Npyu COBEPIIEHUH padOTHI.

B3auMHbIe INpeBpalleHUs] KUHETUYECKOM M NOTEHIMAIBHOM SHEPrui Ipu
NENCTBUU Ha TEJO CUJIBI TSKECTH U CHIIbI YIIPYTOCTH.

CoxpaHeHue SHEpruy Npu CBOOOIHOM MaJICHUU.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3mMepenue nMiynbca Tejia mo TOpMO3HOMY ITYTH.

W3mepenne cuiibl TATH, CKOPOCTH MOJENTH 3JEKTPOMOOWISI U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBI.

HccnenoBaHne coXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBUU.

N3Mmepenne KUHETUYECKOW SHEPTUHU TeJla IO TOPMO3HOMY ITYTH.

CpaBHEeHHE W3MEHEHUs MOTEHIIMAIBHON SHEPTUU MPYKUHBI C PaOOTON CHIIBI
TPEHUSL.

Onpenenenue padOThl CHIIBI TPEHHS] NpPH JABMXKEHUHM Tella M0 HAKJIOHHOU
IUIOCKOCTH.

Pazgen 3. Moueky/sipHasi (pU3UKa ¥ TEPMOAMHAMHUKA.

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOU Meopu.

OcHOBHBIC TIOJIOKEHUSI MOJIEKYIsipHO-KuHeTndeckoit teopun (MKT), wux
onbITHOe oOocHOBaHue. Juddy3usa. bpoyHoBckoe nBHKEeHHE. XapakTep
JBYDKEHUS M B3aMMOJEHCTBHs 4YacTHI] BewlecTBa. MOJAEIM CTPOEHHs TIa30B,
KHUAKOCTEH U TBEPABIX TEN M OOBSACHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3THUX



Mojaenel. Macca u  pasmepbl MoJekynd (atomoB). KonaumdecTBo BelecTBa.
[Tocrosnnas ABoraspo.

TennoBoe paBHOBecue. Temmeparypa u cmocoObl €€ u3Mepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJEKYJSPHO-KMHETUYECKOW TEOPUHU: YaCTHUIIbI
rasza JBM)KYTCS XaOTUYECKH U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

['azoBble 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temmneparypa (mkaia temnepatyp KensBuna). 3akon JlanmeroHa. M3ompoiieccs B
UJcalbHOM Ta3e C TOCTOSHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe
IpeJCTaBJIEHUE U30MPOLIECCOB: N30TEpMa, N30X0pa, U300apa.

CBs3p  MEXIy JaBJICHUEM W  CPEIHEH KHUHETUYECKOW  dHEeprueu
MOCTYNATEAbHOTO TEMJIOBOIO JBMXKEHHUS MOJEKYN HACAIbHOro Tra3a (OCHOBHOE
YPaBHEHHUE MOJIEKYIISIPHO-KMHETHYECKOW TEOPUH HJI€aTIbHOIO rasa).

CBs13b a0COJIIOTHON TeMITepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOW dHEPrUeH MOCTYNaTeIbHOI0 TEMIOBOTO ABUKEHUS €€ YaCTHII.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHYECKUE IIPOLIECCHL: TEPMOMETP,
OapoMeTp, MoJIyueHHEe HAaHOMATEPHUAJIOB.

Hemoncmpayuu.

Mopenu IBUKEHUS YaCTHI] BEIIECTBA.

Mogenb OpOyHOBCKOT'O IBUKEHUS.

Buneoposnuk ¢ 3anuceio peaasbHOro OpOyHOBCKOTO JIBUKEHHUSL.

Juddy3ust KUIKOCTEN.

Mogens onbiTa lTepHa.

IIputsxenne MOIEKyI.

Mogenu KpUCTaIIMYeCKUX PELETOK.

HaOmronenue u nccienoBaHue U30MPOIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnegoBanne mpolecca YCTAHOBIIEHHS TEIUIOBOI'O PAaBHOBECHS IpU
TETUIO00OMEHE MEXKY TOpsiueld U XOJIOJHON BOMIOM.

N3ydeHne wH30TEpMUYECKOro TMpoiecca (PeKOMEHJAOBAHO HCMOIb30BaHUE
ndpoBoii 1abopaTopun).

N3ydeHne n30XopHOro Ipolecca.

N3yuenne nzo0apHOro mnporecca.

IIpoBepka ypaBHEHHS COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmonunamuyeckass (TJ]) cucrema. 3amaHue BHEIIHUX YCIOBUH s
TEPMOJUHAMHUYECKOW CUCTEMBI. BHENTHNE U BHYTpEeHHUE MapaMmeTpsl. [lapameTpsl
TEPMOJANHAMUYECKON CUCTEMBbl KaK CpEJHUE 3HAUEHUS BEJIMYMH, OMHCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Havyasio TepmoauHaMuku. (CaMOIpou3BOibHAS — pellakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHUIO.

Mopgenb uI€anpHOrO Ta3a B TEPMOJAMHAMHUKE — CHCTEMAa YpPaBHEHUN:
ypaBHeHHe MeHnneneeBa—KianeipoHa U BBIPAKEHUE U1 BHYTPEHHEU JHEPIUU.
VYcnoBuss TPUMEHUMOCTH 3TOM MOJIENU: HU3KAas KOHLEHTPALUS YaCTHLl, BBICOKUE
TeMIiepaTrypsl. BeipaxkeHue AJi1 BHYTPEHHEW 3HEPruu OJIHOATOMHOI'O HJI€aIbHOTO
rasa.

KBa3ucratnueckue U HECTaTUYECKUE TPOLIECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKE. Berancienue paboTel o rpaguky
mporecca Ha pV-auarpaMmme.

Temmonepenaya  kak  cnocod  M3MEHEHUs  BHYTPEHHEW — sHEpruu
TEPMOJMHAMUYECKOM  cucTeMbl 0e3  coBepuieHuss paboTsl.  KoHBekius,
TEMJIONPOBOJHOCTD, U3TyYEHHE.

KonmnuecTtBo TerioTel. Tenmno€MKOCTh Tena. YAelbHas W MOJSIpHas
TEINIOEMKOCTH BeIlleCTBA. YpaBHeHHME Maliepa. YenpHas TemiaoTa CropaHus
ToruiMBa. Pacyér KonmmyecTBa TEIUIOTHI TMpu  Terionepenaye. [lonstue 006
aauabaTHOM ITpoliecce.

IlepBbIii 3aKOH TepMOAMHAMHMKH. BHyTpeHHsAs »Heprus. KommuectBo
TEIVIOTBI W paboTa Kak Mepbl  M3MEHEHHS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoli 3akOH TEpMOAMHAMUKK [UJII PABHOBECHBIX IIPOLIECCOB: YeEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHCTEMBI MPOXOAUT
eIMHCTBEHHAs aauadara. AOCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKH JUISI  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOJKHO IEpeIaTh TEIJIOTY OT 00Jiee XOJIOIHOTO Tea K 6oJiee HarpeToMy 0e3
komrencanuu (Kmaysnyc). HeobpatuMocTs IpHpOIHBIX TIPOIECCOB.

[Tpunnunel nectBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukn Kapno.

DKOJIOTUYECKHUE aCHEKThl MCIOJIb30BaHUS TEIUIOBBIX JBHrarenei. TermoBoe
3arpsi3HEHUE OKPYKAIOILIEH CPE/IbI.

TexHuyeckue ycTpoWCTBA M TEXHOJOTMUYECKHE IPOLECCHI: XOJOIMUIIbHUK,
KOHJUIIMOHED, IU3CIbHBIA M KapOIOpaTOpHBIN JIBUTaTeld, IapoBas TypOuHa,
MOJIyYEHUE CBEPXHU3KUX TEMIEpPATyp, YTWIM3ALUUS «TEIIOBBIX» OTXOJOB C
MCITOJIb30BAaHUEM TEIJIOBOI'0 HACOCA, YTHIIM3AIUs OMOOPTraHUYECKOrO TOIINBA IS
BBIPA0OTKHU «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauyuu.

W3MeHeHne TeMieparypbl IpH aInadaTUYeCKOM PaCITUPEHUH.

Bo3nymHoe orauso.

CpaBHEHME yIECIbHBIX TEIIIOEMKOCTEN BEIIECTB.



CriocoObl U3MEHEHHUSI BHYTPEHHEN YHEPTUU.

HccnenoBanue aquadaTHOro Mmpolecca.

KoMIbroTepHbIe MOIENN TENJIOBBIX IBUTaTEIEH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3mepenne yaenbHON TeIIOEMKOCTH.

HccnenoBanue nponecca OCThIBaHMS BELIECTBA.

HccnenoBanue aquabdaTHOro mpoiecca.

N3ydyeHne B3aMMOCBSA3U SHEPIMU MEXMOJEKYISIPHOIO B3aUMOJCHCTBUS U
TEeMIIepaTypbl KUIIEHUS KUJIKOCTEH.

Tema 3. Azpecammnivie cocmoanusa éewyecmea. Das3oevie nepexoobwl.

[TapooOpazoBanrie u KoHJeHcalus. lcnapeHne W KUIeHHE. Y AelbHas
TEIUIOTa apooOpa30BaHUs.

Hacplmennele M HeHachblneHHblE mapbl. KadecTBeHHas 3aBUCUMOCTH
IUIOTHOCTH W JIABJICHUS HACBILIEHHOI'O Iapa OT TEMIIEpaTyphl, UX HE3aBHCUMOCTb
0T 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHHUS
B KUJKOCTH.

Brnaxxnocts Bo3nyxa. AOCONIOTHASI U OTHOCUTENIbHAS BIAKHOCTb.

Teépnoe teno. Kpucrammueckue u amoppHbie Tena. AHU30TPOIHNS CBOMCTB
KpuctayuioB. IlnaBneHwe W Kpucrtaiumsauusd. YJenbHas TEIUIOTa IUIABJICHHUS.
Cyb6aumanusi.

Hedopmanum tBEpaoro tena. Pactsokenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemnoBoe pacmmpenue KUIKOCTEH U TBEPABIX Ted, 00ObEMHOE M JMHEHHOE
pacuupenre. AHTapMOHHM3M TEIUIOBBIX KOJIEOAHW YaCTHI] BEIIECTBA KaK MPUYUHA
TEIJIOBOT'O PacIIMpeHus Tel (Ha KaUeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3uepruu B (pa30BbIX MEPEXOaaX.

VYpaBHeHUE TEMI0BOro OanaHca.

[ToBepxHocTHOE HaTspKeHHE. KOd(OUIMEHT MOBEPXHOCTHOIO HATSHKEHUS.
Kanwmisapusle sBieHus. JlaBneHue nox HCKPUBIEHHON NOBEPXHOCTBIO KUIAKOCTH.
®opmyina Jlammaca.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHL:  KUAKHE
KPUCTAJIJIbI, COBPEMEHHBIE MaTEPUAIbI.

Jemoncmpayuu.

TerutoBoe pacmmpeHue.

CBolicTBa HaCHIIICHHBIX apOB.

Kunenwne. Kunenue npyu noHWKEHHOM JaBJICHUU.

M3MepeHne cuiibl TOBEPXHOCTHOT O HATSKEHUS.

OnBITHI C MBUIBHBIMU IJIEHKAMH.

CmauuBaHue.



KanumisapHsle sBiIeHUS.

Mopenn HEHBIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MEPEHHUSI BIIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunbr nedopmaruii.

Hab6mtonenue manbix gedopmariuid.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3y4yeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHnue ynenbHON TEIUIOTHI IJIaBICHUS JIbJA.

N3y4yeHne CBOMCTB HACBILIEHHBIX IIAPOB.

N3mepenre aOCOMIOTHOM BIAXHOCTH BO3JlyXa M OIIEHKa Macchl MapoB B
NOMENIEHUU.

N3mepenne kordduimeHTa moBepXHOCTHOTO HATSIKEHUS.

N3mepenue moaynsa FOHra.

HccnenoBanne 3aBUCUMOCTH  JedopMaliid  pe3HMHOBOro  obpasua  oT
MPUJIOKEHHON K HEMY CHJIBL.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzauns Tel U €€ NPOSBICHUs. OJIEKTpUYECKHi 3apsan. JlBa Buzaa
DJEKTPUYECKUX 3apsfoB. [IpOBONHMKHM, IHMAJIEKTPUKA W  IOJIYNPOBOJHHUKHU.
OneMEeHTapHbIll JJIEKTPUYECKUM 3apsAl. 3aKOH COXPAHEHHUS AIIEKTPUUYECKOIrO
3apsna.

B3aumoperictBue 3apsaoB. Toueunsie 3apsaapl. 3akoH Kyrona.

Dnektpuueckoe nose. Ero nelcTere Ha 3JEKTPUYECKUE 3apsiibl.

Hanpsok€énHocte  anekTpuueckoro  mois.  [lpoOubiit  3apsin.  Jlunuwm
HaIpPsHKEHHOCTH 3JIEKTPUUECKOro 1noJjisi. OJHOPOIHOE 3JIEKTPUYECKOE TOJIE.

[ToTeHUHATBHOCTD AJEKTPOCTATUYECKOro ToJid. Pa3HOCTh MOTEHLMANOB U
HarnpspbkeHne. [loTeHumanbHas SHEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHman 3neKTpocTaTHYecKoro nojsi. CBs3b HANPSHKEHHOCTH TOJSI U Pa3HOCTH
NOTEHIIMAJIOB I DJIEKTPOCTAaTHYECKOro Tojisi (Kak OJAHOPOJHOIO, Tak M
HEOIHOPOJHOTO).

IIpyuHLIMT CYIIEpIIO3UIIUU IIEKTPUYECKUX ITOJIEH.

[Tone Ttoueunoro 3apsna. [lome paBHOMepHO 3apsikeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsKEHHOro mno oO0bEéMY mapa. [loie paBHOMEpPHO 3apsKEHHOU
OCCKOHEUHOM TUIOCKOCTH. KapTuHbl JHHUN HaNpsHXKEHHOCTH HJTHX TONEH |
AKBUITOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B JIIEKTPOCTATUYECKOM I10J1€. Y CJIOBUE PABHOBECHS 3apsI0B.

JnanexTpuku B AJIEKTPOCTATUYECKOM ToJIe. Jnanexrpruueckas
IIPOHMIIAEMOCTH BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coenuHeHUE KOHAEHCAaTOpoB. [locienoBarenbHoe coeTMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

JIBr>KeHHE 3apsyKEHHOM YaCTUIIBI B OAHOPOIHOM 3JIEKTPUUECKOM MOJIE.

TexHnueckne yCTpOMCTBA W TEXHOJIOTHYECKHE IMPOLECCHL: AJIEKTPOCKOIL,
AIEKTPOMETpP, DIEKTPOCTaTUUECKasl 3aluTa, 3a3eMJICHHE DJIEKTPONpPHOOpPOB,
KOHJIeHCaTophl, renepatop Bau e ['paada.

Hemoncmpayuu.

Y CTpOUCTBO Y MPUHLIMUIT IEUCTBUS JIIEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX TIACTHUH.

Mopnens anekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpOBOIHUKH B DIEKTPUYECKOM TIOJIE.

DIIeKTpOoCTaTUYECKas 3allUTa.

YCTpOUCTBO U IEUCTBUE KOHICHCATOPA ITOCTOSTHHOW U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUUJIOCKOTO KOHJIEHCAaTOpa OT  IUIOLIAIH
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUIJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHEprus 3IEKTPUIYECKOTr0 OIS 3apSKEHHOTO KOHAEHCATOopA.

3apsiaKa U pa3psjika KOHJEHCATopa Yepe3 Pe3ncTop.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Ouenka cui B3auMOJICUCTBUS 3apSIKEHHBIX TETT.

HaGmronenne npeBparieHus SHEPruH 3apsDKEHHOTO KOHICHCATOpa B SHEPTHIO
W3JIyYEHHS] CBETOANOAA.

N3ydenune npoTrekaHus TOKA B LEMH, COACPKALIEH KOHIAEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHI[MAJIOB (HampsKEeHUsT) pu
IIOCJIEIOBATEIBHOM COEIMHEHUU KOHIEHCATOPOB.

HccnenoBanune paspsana KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulil 31eKmpuiecKuii mok.

Cuiia Toka. IlocTosiHHBIN TOK.

VYcioBUs CyIIECTBOBAaHMUS ITOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKa. McTouHMKH
toka. Hanpsokenne U u DJ1C é.

3akoH Oma 1 yJacTKa LEeTu.

DIIEKTpUUECKOe COITPOTUBJICHUE. 3aBUCHUMOCTh COIIPOTUBJICHUS
OJIHOPOJHOI'0 TMPOBOJHUKA OT €ro JJWHBI W IUIOMIAJAN MOMNEPEYHOIO0 CEUYECHUS.
Y nenpHOe COMPOTUBIJIEHHUE BEIIECTRA.

ITocnenoBarenpHOE, MapAILIEIbHOE, CMENIAHHOE COCIUHEHUE IMPOBOIHUKOB.
Pacuér pa3BeTBIEHHBIX AekTpudeckux neneil. [Ipasuna Kupxroda.



Pabora snextpuueckoro Toka. 3akon [xoynsa—JIenua.

MOIIHOCTh 3JIEKTPUYECKOr0 TOKa. TersoBass MOIIHOCTh, BBIJEIseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTHBIICHHUE HCTOYHHUKA TOKAa. 3akoH Oma s
MOJIHOM  (3aMKHYTOH) SJIEKTPUUECKOM 1enu. MOIMHOCTh MCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

KonaencaTop B 1€y MOCTOSHHOIO TOKA.

TexHuyeckne ycTpoMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK IIIECKTPUUECKOU JHEPTUHU.

Hemoncmpayuu.

M3mepeHne cuibl TOKa U HAIIPSKEHHUS.

HccnenoBaHne 3aBUCHUMOCTH CWJIBI TOKa OT HAINpPsDKEHUS I PE3UCTOPA,
JaMIIbl HAKAJIMBAHUS U CBETOIUO/A.

3aBUCUMOCTb COIIPOTUBIICHUS LMJIUHIAPUYECKUX IPOBOJHUKOB OT [UJIMHBI,
IJIOMIAAH MOMEPEYHOI0 CEYEHU U MaTepuaa.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA OT CONPOTUBIICHUS IIPHA IIOCTOSTHHOM
HAIPSHKCHUH.

[Ipssmoe n3mepenne DJC. KopoTkoe 3aMbIKaHME raIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHEI0 CONPOTUBIICHUS.

CrniocoObl coefuHEeHns UCTOYHUKOB Toka, JJIC Oartapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY IMOJOCAMHM MCTOYHUKA TOKA
OT CUJIbI TOKA B LEIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanne CMEIIAHHOTO COEIMHEHHUSI PE3UCTOPOB.

N3MepeHure ynensHOro ConpoTUBIIEHUS POBOIHUKOB.

HccnenoBaHne 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS JUI  JIAMIIbI
HAKAJIMBaHUS.

VYBenuueHue npezaena U3MEpEHus: aMnepMerpa (BoJIbTMETPA).

N3mepenne DJ1C u BHYyTpEHHEr0 CONPOTUBIIEHUSI NCTOYHHUKA TOKA.

HccnenoBanne 3aucumoctd DJIC raapbBaHUYECKOro 3JIEMEHTa OT BPEMEHM
IIPU KOPOTKOM 3aMBIKAHHH.

HccnenoBanrne pa3HOCTH NMOTEHIMAIOB MEXKAY IMOJOCAMH MCTOYHUKA TOKA
OT CHJIBI TOKA B LIEIIN.

HccnenoBanre 3aBUCUMOCTH MOJE3HOM MOUTHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 pa3nuunsix cpeoax.

DneKkTpudeckass MNpPOBOAMMOCTh  Pa3jMYHBIX  BELIECTB.  JJIEKTPOHHAas
IPOBOJAMMOCTD TBEPABIX METAIOB. 3aBHCUMOCTb CONPOTUBIIEHHS METAJUIOB OT
Temreparypbl. CBEpXIIpPOBOJIUMOCTb.



DneKkTpu4ecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBOAHUKH. CoOctBeHHas 51 IIPUMECHAs]  IMPOBOAUMOCTH
noJaynpoBoAHUKOB. CBoiicTBa p—n-niepexoza. IlonynpoBoaHuKoBbIe TPUOOPHI.

DJIEKTPUYECKU TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JTHCCOLUALIMSL.
OnekTponus. 3akonsl Dapajnes s AIEKTPOIIn3a.

DJIEKTpUUYECKUi TOK B ra3zax. (CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Paznuunble TUIIBI caMOCTOATENBHOTO paspsaa. Momuus. 1lnazma.

TexHuyeckne yCTpoWCTBAa M MPAKTUYECKOE IMPUMEHEHHUE: Tra3opa3psiaHble
JaMIbl, 3JIEKTPOHHO-Ty4YeBas TPyOKa, MOJYPOBOAHUKOBBIE NPUOOPHL: U0/,
TPaH3UCTOpP, (POTOAMOJ, CBETOAMOMA, TallbBaHWKA, padUHUPOBAHUE MEIH,
BBIIIJIaBKA ATFOMHUHUS, 3JIEKTPOHHAS MUKPOCKOIIHS.

JHemoncmpayuu.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIJIOB OT TEMIIEPATYPBI.

[TpoBOAMMOCTB ANEKTPOJIUTOB.

3akoHslI 3nekTponu3a dapanes.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYyXa.

CpaBHeHUE TPOBOJAMMOCTH METAIIOB U TIOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomol, npaKkmuxKym.

Ha6mtonienue anexkTposusa.

M3MepeHune 3apsia OHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCUMOCTH  COINIPOTHMBIIEHMS ~ TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOA.

Du3nYeCKHU NMPAKTHKYM.

Crioco6b! n3MepeHusi GU3NYECKUX BETUYHMH C UCIOJIb30BAHMEM AaHAJIOT'OBBIX
U HUQPPOBBIX U3MEPUTEIbHBIX MTPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE M OTHOCHUTEJIbHBIE TTOTPEIIHOCTH U3MEpPEHUN (PU3UYECKUX BEIUYMH.
OueHka rpaHui] HOrPEeIIHOCTEM.

IIpoBeneHMe KOCBEHHBIX H3MEPEHUM, HCCIECIOBAaHUM  3aBUCHUMOCTEN
(Gu3nYeCKuX BEIWYUH, MPOBEpKa MPEIJIOKEHHBIX TUIMOTe3 (BBIOOp u3 pabor,
OMMCAaHHBIX B TEMATHUYECKUX  pa3feiax «YUYEHHMYECKHW  OSKCIEPUMEHT,
nabopatopHbie pabOThI, MPAKTUKYM).

MexnpeameTHbie CBS3H.

N3ydyenne kypca Qusuku yraoyonéunoro ypoBHs B 10  kiacce
OCYHIECTBIIIETCS C YUETOM COJEPKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcaMHu
MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpa(uu U TEXHOJIOTHH.

Meosicnpeomemnule noOHAmMUA, CEAZAHHbBIE C UIYUEHUEM MEMO008 HAYHUHO20
no3nanua: SBJICHUE, HAy4YHbIH (akT, rumores3a, Quanyeckas BeIMYMHA, 3aKOH,



TEOpUs, HAONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIEIb, H3MEPEHHE,
MOTPEUTHOCTH U3MEPEHUM, U3MEpPUTEIbHbBIE TPUOOPHI, ITU(pOBas 1adopaTopusl.

Mamemamuxka: penieHUE CUCTEMbl YypaBHeHUW. JluHeWHas QyHKIMS,
napabouna, runepooia, uxX rpauku U cBoWcTBa. TpUroHoMeTpuyeckue QyHKIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOXKAECTBO.
BekTophl 1 MX TPOEKIIMHU Ha OCHU KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonozua: Mmexannueckoe ABMKECHHE B KUBOU mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHW3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl,
yTUJIM3alKsl OMOOPraHUYecKOro TOIUIMBA IS  BBIPAOOTKH  «TEIJIOBON» H
AJIEKTPOIHEPTUHU, IOBEPXHOCTHOE HATSHKEHUE U KAUJUIPHBIE SIBJICHUS B IPUPOJIE,
AIEKTPUUECKHE SIBJICHUS B *KUBOM MpUpo/Ie.

Xumua: NUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHE aTOMOB U MOJEKYII,
MOJIb BEIIECTBAa, MOJSIpHAas Macca, IOJIy4Y€HHME HAHOMATepUajoB, TEIJIOBBIE
CBOMCTBA TBEPHBIX TEJl, KUIKOCTEH M ra3oB, KUJIKUE KPUCTAIUIbI, HJIEKTPUUECKHE
CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALIMS, TAIbBAHUKA, dJIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghusa: BnaxxHOCTh BO3yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoz2ua: npeoOpa3zoBaHUE JABMKEHUI C MCHOJIb30BAHHEM MEXAaHU3MOB,
y4€T CYXOro M IKHUJKOTO TPEHHS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIUU
(KpOHIITEIH, pelméryaTble KOHCTPYKIIMH), MCHOJb30BAHHE 3aKOHOB COXpaHEHUs
MEXaHUKHA B TEXHUKE (TMPOCKON, BOAOMET U JAPYTUE), JIBUTATEIh BHYTPEHHETO
Cropanusi, mapoBas TypOUHA, ObITOBOM XOJOJIWUIIBHUK, KOHAUIIMOHEP, TEXHOIOTHH
NOJIYYCHUSI COBPEMEHHBIX MaTepuajioB, B TOM YHUCJIE€ HAHOMATepHallOB, H
HAHOTEXHOJIOTUH, D3JIEKTPOCTaTHYECKasl 3allliTa, 3a3€MJICHHUE 3JIEKTPONpPUOOpOB,
ra3opaspsiiHbIE JTaMIIbl, TOJIYIPOBOAHUKOBBIE TPUOOPHI, TaJIbBaHUKA.

11 KVIACC

Pa3znen 4. dinekrponmHaMuKa.

Tema 4. Maznumnoe noae.

B3anmopencTBue NOCTOSHHBIX MArHUTOB H  IPOBOJHHUKOB C TOKOM.
MarnutHoe mnosie. BexkTtop MarHWTHOM wuWHAYKUUW. [IpuHUIMI cynepno3unuu
MarHuTHBIX MTOJIeH. JIMHUY MarHUTHON WHITYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (IIPSAMOIO IPOBOJHMKA, KATYIIKH H
KpyroBoro BuTka). OnsIT Dpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHiia, e€ HanpaBlICeHUE U MOYJb. [[BUKEHHUE 3apsiKEHHOM YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM rmosne. Pabora cuibl Jlopenta.

MaruauTHoe 1oJje B BeniecTBe. eppoMarHeTuKy, rapa- u JuaMarHeTUKH.



Texauueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IIPUMCHCHHC

MTOCTOSIHHBIX MAarHuTOB, AJIEKTPOMArHuTOB, TECTEeP-MYIbTUMETP,
AJICKTPOIBUTATENh SIKOOM, YCKOPUTENIN dJIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

Kaptnna  7uHWMA  WMHOYKOMM ~ MAarHATHOTO  MOJISL  TIOJIOCOBOTO U
MOJAKOBOOOPA3HOT0 MOCTOSTHHBIX MAarHUTOB.

KapTtuna nuHMi MarHuTHOM MHAYKIAW TOJISI JJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O ITPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmoperictBue 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

Hencrue cuibl JIopeHiia Ha HOHBI DJIEKTPOJIUTA.

Hab6mtonienre nBuKeHUs MydKa 3JIEKTPOHOB B MAarHUTHOM ITOJIE.

[Tpuanun NEUCTBUSA BJIEKTPOU3MEPUTEIILHOT O npudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nadopamopusie pabomul, NPAKMUKYM.

HccnenoBanue MarHUTHOTO MOJIS1 MOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB (peppOMarHeTUKOB.

HccnenoBanne neicTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Amrepa.

N3yuenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenrie MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIlepa.

Tema 5. InekmpomazHumnan UHOYKYUAL.

SIBiieHMEe DJIEKTPOMAarHUTHOM WHAYKUMHU. IIoTOK BekTOpa MarHUTHOU
uaaykuun. OJC uHAayKuuMu. 3aKOoH AIEKTPOMArHUTHON uHaykuun Dapajes.
Buxpesoe anekrpuyeckoe nose. Toxku Dyko.

OJC uHAyKUMU B OPOBOAHUKE, NBUKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
noJie.

ITpaswuiio Jlenua.

NunyktuBHOCTh. KaTylka HWHAYKTMBHOCTH B LENH IOCTOSHHOIO TOKA.
Arnenune camonnaykuu. IJ1C caMOMHAYKIUY.

DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLIECCHI: WMHAYKIMOHHAS
M€4b, COJICHOW/I, 3AIUTA OT 3JEKTPU3ALMU TEN NMPU ABUKECHUHA B MATHUTHOM T10JIE
3emmu.

Hemoncmpayuu.

HabGmronenne siBJeHUS 3JIEKTPOMarHUTHOM WHTYKITHH.

UccnepoBanue 3aBucumoctd IDJIC WHAYKIUMHU OT CKOPOCTH HW3MEHEHUS
MAarHUTHOIO MOTOKA.



IIpasuio Jlenna.

[lagenre MaruuTa B alIOMUHUEBON (MEIHON) TpyOe.

SIBneHre caMOUHIYKITUU.

HccnenoBanne 3aBucumocty J/]C caMOMHAYKIIMM OT CKOPOCTH H3MEHEHUS
CUJIbI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, NPAKMUKYM.

HccnenoBanue siBJIEHUS 3JIEKTPOMArHUTHOM UHAYKITUU.

Onpenenenrie HAYKIUA BUXPEBOTO MATHUTHOTO TOJIS.

HccnenoBanue siBJICHUS CAMOUHAYKITUH.

COopka Mojienu 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszgen S. KoneOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenshas cucrema. CBOOOIHBIC KOTIEOAHMS.

["apmonunyeckue konebanus. KnuHnemarnueckoe M JUHAMUYECKOE OIMHUCAHUE.
DHepreTuyecKoe onucaHue (3aKOH COXPAaHEHHS MEXaHMYECKOH 3Hepruu). BeiBoa
JTUHAMUAYECKOr0 OMUCaHUsl TApMOHUYECKUX KOJeOaHUM U3 UX DHEPreTUYECKOro U
KMHEMAaTUYE€CKOTO OMUCAHUS.

Ammumtyna u (daza konebanuii. CBsi3b aMIUTUTYIbl KOJEOAHUM HMCXOTHOU
BEJIMUMHBI C aMIUTUTYyaMu Kojie0aHul €€ CKOPOCTH U YCKOPEHHS.

[lepuon m uacrora konebanuii. Ilepuos Mayibix CBOOOJHBIX KoJeOaHUMU
MaTeMaTU4YecKoro wmastHuka. llepuon cBOOOMHBIX KOJEOAHUN MPY>KUHHOTO
MasiTHUKA.

[TonsaTue o 3aryxaromux Konebanusx. BeiHyK1eHHbIe KoneOanus. Pe3oHaHc.
Pe3onancnas kpuBas. BumsHue 3aryxaHuss Ha BHUJ PE30HAHCHOM KPUBOM.
ABTOKOJIEOaHUS.

TexHnueckrue yCTpoONCTBa U TEXHOJOTMYECKHUE MPOIECCHl: METPOHOM, Yachl,
KauyeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

JHemoncmpayuu.

3anuch K0e0aTeIbHOIO JIBHXKCHUS.

HaGmonenrie He3aBUCUMOCTH TepUoa MallbIX KOoJeOaHuil rpy3a Ha HUTU OT
aAMILTUTY/IBIL.

HccnenoBanue 3aTyxaronumx Kojie0aHUuN U 3aBUCUMOCTH MEPHO/1a CBOOOTHBIX
KoJieO0aHUN OT COMPOTUBIICHHUS.

HccnenoBanue KojeOaHWil TIpy3a Ha MACCUBHOM NIPY)KHMHE C LEJbIO
dbopMupoBaHUSs TIPEICTABICHUN 00 MACATLHON MOJIETN PY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHHMs YHEPrUuu NPH KOJICOAHUAX Ipy3a HA MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOaAHUH.

Hab6mronenne pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, NPAKMUKYM.



W3mepenne mneproga CBOOOAHBIX KONEOAHWNW HHUTSHOTO U MPYXKUHHOTO
MasATHUKOB.

N3yueHne 3akOHOB IBUKEHUS Tella B X0/1€ KoJeOaHU Ha yIpYyroM IO/BECE.

N3ydyeHune IBM>KEHHS] HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue 3HEPTUU B MPYKUHHOM MasITHUKE.

HccnenoBanre yObIBaHHS aMIUIMTY/Abl 3aTyXalOUUX KoJeOaHUH.

HccnenoBanue BRIHYXJIEHHBIX KOJICOaAHUMH.

Tema 2. Inekmpomaznumnsple Koaedanu.

Konebarenbubiit  koHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
uaeasbHOM KojebareabHOM KoHType. dopmyna Tomcona. CBs3b aMIUIUTYIbI
3apsiia KOHAEHCATOpa ¢ aMIUIMTY10M CUJIbI TOKa B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXPAaHEHHUsI SHEPTUU B UACATBHOM KOJI€0aTEIbHOM KOHTYE.

3aTyxaroiue 3JIEKTPOMAarHUTHbBIE KojeOaHus. BoiHyX/1€HHBIE
AJIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepemenHblid TOK. MOIIHOCT MEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEMCTBYIOLIEE 3HAYEHUE CUJIbl TOKA W HANPSDKEHUS TPU Pa3IudHON  (opme
3aBHCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMJanbHbI NEPEMEHHBIA TOK. Pe3uCTOp, KOHIAEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LIENM CHUHYCOMJAIBHOI'O MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc nHampsxeHui.

Uneanbusiii  Tpanchopmatop. I[lpousBoacTBo, mepenada u mOTpedsIeHHE
AJIEKTPUYECKOU JHEPTUU.

DOKOJIOTUYECKUE PUCKH TP TPOU3BOJACTBE 3JIeKTpodHepruu. KynpTypa
UCIIOJIb30BAHMS JIEKTPOIHEPT U B TOBCEAHEBHOW KU3HMU.

TexHuyeckue ycTpoWCTBa M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTpOIepeiay.

Hemoncmpayuu.

CB0OOAHBIE 2JIEKTPOMATHUTHBIE KOJICOAHMS.

3aBUCHUMOCTh 4acTOTHI CBOOOHBIX KOJIEOAHUI OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OcuuIorpaMMBbl 3JIEKTPOMArHUTHBIX KOJIeOaHHiA.

["'eHepaTop He3aTyXarlIUX 3JEKTPOMAarHUTHBIX KOJIeOaHuH.

Mopnenp 31eKTpOMarHuTHOIO T€HEpaTopa.

BbIHyKI€HHbIE CHHYCOUAAJIbHBIE KOJIEOaHMUs.

Pe3ucrop, karymka WHAYKTHBHOCTH M KOHJIEHCATOp B LIENHM NEPEMEHHOIO
TOKa.

Pe3oHaHc mpu 1OCIIENOBAaTEIBHOM COEAUHEHUM PE3UCTOPA, KaTYLIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

VY eTpoiicTBO U IPUHIIUI AEUCTBUS TpaHcpopMmarTopa.



Mopenb TUHUH 3JEKTponepeayu.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, NPAKMUKYM.

N3yuenue Tpanchopmaropa.

HccrnenoBanue mepeMEHHOTO TOKa uepe3 IMOCIe0BAaTEIbHO COSAMHEHHBIC
KOHJIEHCATOP, KaTYIIKY U PE3UCTOP.

Halmonenune sneKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanne paboThl HCTOYHUKOB CBETA B LIEMH NIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMaZHUMHbLE BOJIHDL.

MexaHndeckue BOJIHBI, YCJIOBHS WX pacmpocTpaHeHusi. Ilomepeunbie wu
OpoaosibHbIE BOJHBL [lepuon, CKOpPOCTh pacHpoOCTpaHEHUss M JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpPaXEHHE, MpelioMJIeHUEe, UHTepdepeHIus U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Bricora Tona. TemOp 3ByKa.

[IIymoBoe 3arpsisHEHUE OKPYKAIOIIEH CPEeIbl.

DNEeKTPOMarHuTHBIE BOJHBI. Y CJIOBUS M3IYYCHHUS JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTalusi BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  2JEKTPOMAarHUTHBIX  BOJIH:  OTPakK€HHWE,  IPEJOMIJICHUE,
noJisipu3anus, UHTepdepeHuus u JudpaKius.

[Ilkana 351eKTpOMAarHUTHBIX BOJIH. [IpuMeHeHue 3J1eKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIMIIBI paAMOCBA3U U TeNeBUAeHUS. Pannonokamnus.

DEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

Texauueckne yCTpOHCTBA M TPAKTUUECKOE TPUMEHEHHUE: MY3BbIKAIbHBIC
MHCTPYMEHTBI, pajiap, paAuoNpuEéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yIBTPa3BYKOBAasi TMArHOCTHKA B TEXHUKE U MEIHUITHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpoCTpaHEHUE MONEPEYHBIX U TPOAOJIbHBIX BOJH.

KoneOmtomeecs: Te10 Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTbH JJTUHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

HaGmronenrie oTpaskeHus U MPETOMIICHUS MEXaHUYECKUX BOJIH.

HaOmonenune narepepeHiinu u Aupakiind MEXaHUIeCKUX BOJIH.

AKyCTUYECKHI1 PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaOmonenne cBs3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIMTYIOH U
4acTOTOM KoJieOaHMil.

HccnenoBaHne  CBOWCTB  DJEKTPOMArHUTHBIX — BOJIH: OTpaXKEHHUE,
IPEJIOMIICHHE, TTOJISIpU3aIius, TUPPaKIUs, UHTEPPEPEHIIUS.

Oo6nHapyxenre HHGPAKPaCHOTO U YIbTPa()HOIETOBOTO U3TyIECHUN.

Yuenuueckuit 3xcnepumenm, nabopamopnvie padomot, NPAKMUKYM.



N3y4yeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacripocTpaHeHus 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHENHOE pacpOCTpaHEHNUE CBETa B OJHOPOIHOMU cpene. JIyd cBera.
ToueuHbI UICTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxeHusi cBera. [locTtpoeHue n3oOpaxeHuil B
miockoM 3epkaiie. Cpeprueckue 3epkana.

[Tpenominenue cBera. 3aKOHbI MPEJIOMIICHHS CBeTa. AOGCOIIOTHBIN MMOKa3aTeb
npenomiieHusi. OTHOCUTENbHBIN MOKa3aTeb npenomiaeHus. [IocTosTHCTBO 4acTOThI
CBETAa W COOTHOIIEHHWE JUIMH BOJH MpPU IEPEXOAE MOHOXPOMATHYECKOIO CBETa
yepe3 IpaHuIly pas3zelia IByX ONTHYECKUX CPEX.

Xon nydeit B npusme. [ucnepcus cBera. CIOXKHBIA COCTaB OEJIOro CBETA.
[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroyi MOJIHOrO BHYTPEHHETO
OTpaKEHUS.

CobOuparomue u pacceuBaromue JHH3bL. ToHkas JswuH3a. DOKycHOe
paccTossHUE M ONTHYECKas CHUja TOHKOM JIMH3bL. 3aBHUCUMOCTh (DOKYCHOI'O
paccTOsHUSI TOHKOW C(EpUUECKON JMH3bI OT €€ T€OMETPUH U OTHOCHUTEIBHOTO
IIOKa3aTesIsl MPEIOMIICHUS.

@opMysa TOHKOHM JIMH3BL. Y BEIMYCHUE, TABAEMOE JIMH30M.

Xoxa dyya, MpOLIEIUIErO JIMH3Y MHOJ MHPOW3BOJBHBIM YIVIOM K €€ IJIaBHOU
ontuueckor ocu. llocTpoeHne wW300paKeHH TOYKM W OTpe3Ka MNpsSAMOW B
coOMparouIMX U pacCEeUBAIOIIMX JIMH3aX U UX CUCTEMaX.

OnTuueckue npubopsl. Paspemaromnias crocodHocTh. [1a3 kak ontuueckas
cucrema.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas onrtuka. HWuTtepdepenuns cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBust HaOMIOAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EepeHLIHMOHHOM
KapTUHE OT JBYX KOIEpEHTHBIX HWCTOYHHUKOB. [lpuMepbl KiIaccHUeCKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakumst cera. JludpakimoHHas pemérka. YCIOBHE HAOIOACHUS
[VIABHBIX ~MAaKCUMYMOB IpUW NAJACHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PPAKIHUOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuyeckne yCTpOCTBA W TEXHOJOTMYECKHE MPOLECCHL: OYKH, JIyla,
nepuckorn, (oTtoanmnapar, MUKPOCKON, MPOCKIMOHHBIA amnmnapar, MpPOCBETIICHUE
OITUKH, BOJIOKOHHASI ONTHKA, TU(PpaKIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHHUSI CBETA.



HccnenoBanue npeinoMIIeHUs CBETA.

HabmroeHre noiaHoro BHyTPEHHEro oTpaxkeHusa. Mozelb CBeTOBOIA.

HccnenoBaHne XoAa CBETOBBIX IIYYKOB 4Yepe3  IIOCKOMNAapAIIEIbHYIO
IJIACTHHY U MIPU3MY.

HccnenoBanue cBONWCTB M300paKEHUM B JIMH3AX.

Mopenn MUKpPOCKOIIa, TEIECKOIIA.

Hab6mtonenue uaTepdepeHiium crera.

HaOmonenmne 1BeToB TOHKUX TIEHOK.

Hab6monenue nudpakiuu cBeTa.

N3yaenune nudpakIimOHHON PEIIETKH.

Hab6monenne nudpakiimiOHHOTO CIIEKTpa.

HaGmonenue nucriepcuu cBeTa.

Habmronenne momnsipusaiuuy cBera.

[IprmeHeHue nosIpouI0B IS U3y4EHUSI MEXaHUYECKUX HANPSKCHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomovl, NPAKMUKYM.

N3mMepeHure nmokaszaTess npejJoMIIeHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pPACCTOSIHUSL OT BellecTBa (Ha
MIPUMEPE KUJKHUX JIHH3).

N3mepenne poKycHOro pacCTOSHUS PACCEUBAIOLINX JIMH3.

[Tonydyenne n3o0paxeHusi B CUCTEME U3 IJIOCKOr0 3€pKajia U JIUH3BIL.

[Tomyuenune u300pa>keHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMMYECKUX CUCTEM.

Habmonenue nudpakiuu, nHTEpHEepeHInn 1 MOJIIPU3aLIUM CBETA.

N3ydeHune noaspu3aluy CBETa, OTPAKEHHOTO OT TOBEPXHOCTH AUAJIEKTPHKA.

N3ydenune nHTepdepeHnn J1a3epHoro U3y4eHus Ha JBYX HIENsX.

Habmronenne nucnepcum.

HaGmonenue u rccneaoBanue AUQPPaKkIMOHHOTO CIIEKTPA.

N3mepenue NiMHbl CBETOBOM BOJIHBI.

[lonydeHne cniekTpa U3JIy4eHHs] CBETOAMOJA MPU MOMOIIM AU(PAKIUOHHON
PELIETKH.

Paszaesa 6. OcHOBBI crieMAIbLHON TEOPUH OTHOCUTEIBHOCTH.

['paHuipl  OPUMEHUMOCTH  KJacCM4ecKoM — mexaHuku.  [locTynarsl
CHELUAIbHON TEOPUN OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpazoBanust  Jlopenua.
VYcnopue npuuMHHOCTA. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU M COKpPALIEHUE JJIUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13p Macchl C 3HEPTUEW U UMITYJIbCOM PEIATUBUCTCKOM YaCTHUIIbI. DHEPIHUs
MIOKOSI.



TexHuueckre YCTPOMCTBA M TEXHOJOTMYECKUE TMPOILIECChl: CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTEIH 3apSKEHHBIX YaCTHII.

YueHnyeckuit SKCIepUMEHT, J1a00paTopHbIe pabOThI, TPAKTUKYM.

OnpeneneHre UMIYyJIbCa W DHEPrUU  PEISITUBUCTCKUX dYacTull (1o
dotorpadusiM TPEKOB 3apsHKEHHBIX YaCTUIl B MATHUTHOM T10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHno-6801H0601t Oyaausm.

PaBHOBeCcHOE TemIoOBOE U3NydeHHE (M3IIydeHHE a0CONIOTHO YEPHOTO Tena).
3akoH cmemennd Buna. ' unoresa [lmanka o xBanTax.

@DOTOHBI. DHEPTUS U UMITYILC (HOTOHA.

dotorpdexr. OnbiTel A. I'. Croneroa. 3akoHsl hoTodddexra. YpaBHEHHE
Ouamreitna s hotodddexra. «KpacHas rpanuna» dhotodrddexra.

JlaBnenne cBeta (B YACTHOCTH, [aBJIEeHHE CBeTa Ha aOCONIOTHO
MOTJIONIAIONIYI0 M a0COJIOTHO OTPaKalIlylo MoBepxHocTh). OmbiTel I1. H.
JleGenena.

BonnoBbie cBoricTBa yactul. Bonubl ge bpons. JnuHa BosHb! e bpoitns u
pasMepsl 00JacTH JIOKaNU3aluu JABWXKYyIIehcs vacTuipl. KoprmyckymnspHo-
BOJIHOBOM nyanu3Mm. Jludpakiius 3JeKTPOHOB Ha KpUCTaJlIax.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIEHUS HEOMpeaenEHHOCTEN
I'eiizenbepra.

TexHnueckne yCTpPOWCTBA M TEXHOJOTMUYECKUE IPOLECCHI: CIEKTPOMETP,
¢dorornemeHnt, ¢GOTOAATUYMK, TYHHEIbHBIH MHUKPOCKOI, COJHEYHas Oarapes,
CBETOIHUO/I.

Hemoncmpayuu.

®dotor(pdekT Ha yCTaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanue 3aKk0HOB BHENIHETO GoToddexTa.

HccnenoBanue  3aBUCHUMOCTH  CONPOTUBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIIEHHOCTH.

Csetonuos.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomovt, NPAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenue nocrosuHoi [Inanka Ha ocHoBe uccienoBanus Gpororddexra.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAMO/ OT HAMPSKEHMUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEAOBAHUIO CTPOCHUS aTroma. IlmaHerapHas Mojenb aToma
Pesepdopna.

[Toctynatel bopa. U3nydenne u norsomienre GOTOHOB MPH MEPEX0Jie aTomMa
C OZIHOTO YPOBHs DHEPIUU HA APYIrOM.



Bunbl cnexktpoB. CeKkTp ypoBHER 3HEPrUU aTOMa BOAOPO/IA.

CnoHTaHHOE U BBIHYKJIECHHOE U3JIyueHue cBeTa. Jlasep.

TexHnueckrne yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOMN), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens onbiTa Pesepdopna.

Hab6mtoienre TMHeM4aThiX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CUETUYMKA MOHU3UPYIOLIUX YACTHII.

Ornpenenenye NIMHBI BOJIHBI JIA3EPHOT O U3ITYYEHUSL.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomol, npaKmuxKym.

Hab6mtonenne nuHeM4aToro cuekTpa.

HccnegoBaHue cnekTpa pa3pe’eHHOro0 aTOMapHOrO BOJIOPOJAa U U3MEpPEHHUE
noctositHHoi Punbepra.

Tema 3. Qu3suka amomno20 A0pa u INEMEHMAPHHIX YACMUY,.

Hyxnonnas monens siapa I'eitzenOepra—MBanenko. 3apsn sapa. MaccoBoe
yucio sapa. NU3oromel.

PanuoaktuBHOCTE. Aub(da-pacnan. DJIEKTPOHHBIM U TO3UTPOHHBIN OeTa-
pacnan. ['amMa-u3nydeHue.

3akOH pPaJMOAaKTUBHOrO pacnana. PaanoakTUBHBIE H30TOIBI B MPHUPOJIE.
CBoiicTBa MOHU3UPYIOIIETO W3JIydyeHUs. BiusHUEe paJlOaKTUBHOCTU HA >KUBBIC
opranu3Mmbl. EcrecTBennbiii hoH uznydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifipe. A nepHbie cuibl. Jledekt maccsl aapa.

SAnepubie peakiuu. [enenue u cuntes suep. AnepHsie peakropsl. [IpoOaemsr
YIIPABJISIEMOIO0 TEPMOSIEPHOTO CHUHTE3a. JKOJOTMYECKHE AaCIMEKThl Pa3BUTHUS
SIZIEPHOU YHEPIETUKMU.

Metozbl perucTpaiuy U UCCIE0BaHUS IIEMEHTAPHBIX YACTHII.

@yH1aMEHTAIbHbIE B3aUMOACHCTBUS. bapuoHBI, ME30HbI UM JIEOTOHBL.
[IpencraBnenne o CrangaptHoit monenu. KBapk-ritooHHas MOAENb aApOHOB.

®usuka 3a npeaenamu CranaaptHod monenu. TémHas marepus U TEMHAas
SHEPrusl.

EnuncTBO Qpusndeckoil KapTUHBI MUPA.

TexHnueckre yCcTpoMCcTBa U TEXHOJIOTMYECKHUE MPOLECCHI: T03UMETP, KaMepa
Bunbcona, sifepHbIi  peakTop, TEPMOSJIEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HAHCHAs! TOMOIpadusl.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paioakTUBHOTO ()OHA C UCTIOIH30BAHUEM JIO3UMETPA.

N3ydenue nornomieHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3zgen 8. dieMeHTBI ACTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BuTUs acTpoHoMUH. [IpukiiagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBIACHEHUS] MPUPOJbBI
KOCMHYECKUX O0OBEKTOB.

Metonbl aCTpOHOMUYECKUX HcciaeqoBaHUN. (COBpPEMEHHBIE ONTUYECKUE
TEJICCKOIIBI, PAJOTENIECKOIBI, BHEATMOC(epHas aCTPOHOMHSI.

Bug 3Bé3nnoro nHeba. Co3Be3nusi, sipkue 3BE3MbI, IIAHETHI, UX BUIUMOE
JIBIDKCHME.

Conneunas cucreMa.

Comuue. ConHeuHnast akTUBHOCTh. MicTounuk 3Heprun CoyiHIA U 3BE3.

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKU. JnarpamMmma «CreKTpalbHbIA KJ1acc —
CBETUMOCTBH». 3BE3ABI TJIABHOM MOCJIEAOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IMOCIIEN0BATEIbHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHbBIE MPEACTABICHUS O MPOUCXOXKICHUHN U 3Bodtonuu CoiHIA U
3BE3/1. DTaIbl )KU3HU 3BE3]I.

Mneunslii Ilyte — Hama I'anmaktuka. [lomoxenne n naBukenue ConHia B
lNamaktrke. Tunsl ramakTvk. PaguoranakTukyu u kBazapbl. UEpHBIE IBIPHI B AApaX
rajlaKTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa0606sa. Pazderanue rajakTuk.
Teopust bosbiioro B3peiBa. PeMKTOBOE N3ITyYEHHE.

MacirabHas ctpykrypa Beenennoil. MerarainakTuka.

Hepeménubie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

Hab6monenus 3BE3qHOrO0 HeOa HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TPHIIOKEHUN JJI ONPESICHUS MOJ0KEHUSI HEOCCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO03Be3ausi CEBEpHOro MONYyLIApUS U SPKUE
3BE3/IbI.

Ha6monenuss B Teneckon JIyHbI, IUIaHET, TYMAHHOCTEM U 3BE3IHBIX
CKOIIJICHU .

Pu3n4ecKuH NPAKTUKYM.

CniocoObl n3MepeHus: (GU3NYECKUX BEIMYHH C HCIIOJIh30BAaHHEM aHAJIOT OBBIX
1 U(POBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTUYUKOBBIX CHUCTEM.
AOCONIOTHBIE M1 OTHOCUTEJIBHBIC MOTPEIIHOCTH U3MEPEHUH (PU3MYECKUX BEIUYHH.
O1ieHKa TpaHuIl TOrPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUN, MCCIENOBAHUM  3aBUCUMOCTEU
dbu3nuecknxX BEIMYMH, MPOBEPKAa NPEIJIOKEHHBIX TUIOTE3 (BbIOOP U3 PadoT,
OMMCAHHBIX B  TEMATHUYECKUX  pa3fellaXx «YUEHUYECKUUA  DKCIICPUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM).

O6o0maroiee NOBTOPEHUE.



O000uIeHre U cucTeMaTh3alus COASpKaHUs pa3fesoB Kypca «MexaHHukay,
«MonekynsapHas GU3MKa U TEPMOJAUHAMUKAY, «DNEKTpoauHamMukay, «Konebanus
U BOJHBD, «OCHOBBI CHELUAIBHOW TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
duznkay, «IeMEHThl ACTPOHOMUHU U aCTPODUIUKI.

Ponsr Qusukn u acTpoHOMHUHM B DKOHOMHMYECKOH, TEXHOJOTHYECKOM,
COLIMATILHOM U 3THYECKOU cepax AesTEIbHOCTHA YeJIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOW HAyYHOM KAPTHHE MHUPA, 3HAUEHUE ONMCATENBHOM,
CUCTEMATU3UPYIONICH, OOBSICHUTEILHOH W  MPOTHOCTUYECKOW  (DYyHKIIMIA
(busnueckor TeopuH, poJib (HU3NUECKO TEOpUU B (POPMUPOBAHUM MPEACTABICHUN
0 Qu3nUecKol KapTUHE MHUPA, MECTO (HPU3UUECKON KApTUHBI MUPA B 0OIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAY4YHBIX IIPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3H.

W3yuenne kypca ¢usuku yriayonéuHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSA3EH C KypcaMHu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, TeOTpapuul U TEXHOIOTHH.

Mesicnpeomemuoie nOHAMUA, C6A3AHHBIE C USYUEHUEM MEMOO08 HAYUHO20
nO3HAHUA: SIBJICHUE, HAy4HbId (akT, TMIOTE3a, (pU3MYecKas BEIMYMHA, 3aKOH,
TEOpHUs, HAONIOJCHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, H3MEpPEHUE,
HOTPELTHOCTH U3MEPEHUH, N3MEPUTENbHBIE TPUOOPHI, LIH(ppoBast 1adoparopusl.

Mamemamuka: penieHUE CHCTEMbl YypaBHEHUW. TpuUroHOMeTpuyecKue
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO. BEKTOpPHI M MX MPOEKIMH HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoanble 37MeMeHTapHbIX (QyHKIUN. [Ipu3Haku mogoOus TPEyroJIbHUKOB,
OTIpeIeNICHHE TUTOMIAIHU TUIOCKUX (hUryp u 00béMa Ted.

buonocus: >nektpuueckue SBICHUS B JKUBOM MpUPOJE, KoJieOaTelbHbIE
JBUKEHUS B JKMBOM NIPUPOJE, SKOJOTMYECKUE PHUCKH TpPU IMPOU3BOJCTBE
AJIEKTPOIHEPTUHU,  IEKTPOMAarHUTHOE  3arps3HEHHE  OKPYXKAKOIIEW  Cpensl,
yJIbTpa3ByKOBas IUAarHoCTUKa B MEIULUHE, ONTHYECKHUE SBJICHUS B JKUBOU
MIPUPOJIE.

Xumua: CTpOCHUE aTOMOB M MOJIEKYJ, KPUCTAIUINYECKAsI CTPYKTypa TBEPABIX
T€1, MEXAaHU3Mbl OOpa30BaHMSI KPUCTAUIMYECKONM pEIIETKH, CIEKTPAIbHBII
aHaJIN3.

T'eocpagpua: MarHUTHBIE TONKOCA 3€MJIM, 3aJ€KW MAarHUTHBIX PYI,
(doTochEMKa 3eMHOI MOBEPXHOCTH, cercMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEeKTpoABUTaTeNb KOO, TeHepaTop MEPEMEHHOI0 TOKa, MHIYKIIMOHHAsA MEYb,
JVHUM 3JIEKTpoIiepeaay, IEKTPOABUTaTENb, Palap, paaUOIPUEMHHUK, TEJIEBUA30D,
anteHHa, TtenedoH, CBY-neub, yabTpa3ByKOBas AHArHOCTHKA B TEXHHKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHASI ONTHKA, COJIHEYHasl OaTapes, CIyTHUKOBBIE
MPUEMHUKH, SIIEPHAst DJHEPreTUKA U DKOJIOTUYECKHUE aCIIEKThI €€ Pa3BUTHSL.



[UTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHMAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHHsS YyueOHoro mnpeamera «Dusnkay
JOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHEHTAaLWN, TMO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUI, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM EHHOCTSIM POCCUMCKOro OOIIECTBa, paCHIMPEHUE MKU3HEHHOIO
ONBITA U ONBITA AEATEIBHOCTH B IPOLIECCE peaM3allii OCHOBHBIX HAIIPABICHUN
BOCIIUTATEJIbHOW JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

rPaskKJIaHCKOr0 BOCIIMTAHUS:

e c(hOPMUPOBAHHOCTh TPAKIAHCKOM  MO3MIMU  OOy4alomerocss  Kak
aAKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUMCKOr0 OOIIECTRA;

e TMPUHATHE TPAAUIUOHHBIX OOIIECYEIIOBEYECKUX T'YMAaHUCTUYECKUX H
JEMOKPAaTHYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTb B HHTEPECAX IPAXKIAHCKOIO
oOuiecTBa, y4YacTBOBaTh B CaMOYIpaBJI€HUHM B 00Opa3oBaTeIbHOU
OpraHu3alluy;

e YMEHHME B3aMMOJCHCTBOBATh C  COLUHAIBHBIMM  WHCTUTYTAMH B
COOTBETCTBUU C UX QYHKIUSAMU U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOU AEATEIBHOCTH.

NATPUOTHYECKOI 0 BOCIIUTAHMSA:

e c(hopMuUpPOBaHHOCTH POCCHICKOU rpaXk J1aHCKOU VUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00JaCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEICHHS;

e CHOCOOHOCTH OLIEHHMBATh CUTYAllUIO M MPUHUMATh OCO3HAHHBIEC PEILICHUS,
OPUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCJIE B JEATEIBHOCTH YYEHOIO;

e OCO3HaHHUE JINYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOrO OyIYILETO.

3CTETUYECKOr0 BOCIIMTAHUS:

e DOCTETMYECKOE OTHOLIEHHE K MHPY, BKIIOYAsA OCTETUKY HAYy4YHOIO
TBOPYECTBA, MPUCYILIET0 (PU3NYECKOI HAyKe.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEpEC K pa3muuHbIM chepam mpodeccHoHaTbHON AESITEIbHOCTH, B TOM
qUCJIC CBA3aHHBIM C (QU3WKOW W TEXHHWKOW, YMEHHWE COBEpIIATh
OCO3HAHHBIN BBIOOP OymyIel mpodeccuu U peain30BbIBaTh COOCTBEHHBIC
’KM3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHUI0 W CaMOOOpa3OBaHUIO B
o0iacT PU3MKHU Ha TPOTSHKECHUHU BCEH KU3HH.

IKOJIOIrHI€CKOro BoClinTaHus

chOpMUPOBAHHOCTH IKOJOTHUYECKON KYJIBTYpPhI, OCO3HAHHE TII0O0AIBHOTO
XapakTepa dKOJIOTHUYECKUX MPOoOIeM;

IUIAHUPOBAHUE M OCYLIECTBJIEHUE ACHUCTBUM B OKPYXKAIOLIEH Cpele Ha
OCHOBE 3HAHMS LI€JIEW YCTOMUYMBOIO Pa3BUTHSI YEJIOBEUYECTBA,;

pacUIMpPEHHUE ONbITA JEATEIBHOCTA JKOJOTMYECKOW HAIpPaBICHHOCTU Ha
OCHOBE MMEIOIINXCS 3HAaHUH MO (U3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YHOU JEATENbHOCTH, F'OTOBHOCTh B IIpOLECCE
U3Y4YeHUS (PU3MKU OCYIIECTBISTh IMPOCKTHYID M HCCIEI0BATEIbCKYIO
NEATETbHOCTh UHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Bba3oBble Jornueckue aeMcTBUA:

CaMOCTOSITENIbHO ~ (DOPMYJUPOBATh W aKTyaJIM3UpPOBaTh  MpoOIieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPEACIATh LEIU JAEATEIBHOCTH, 337aBaTh IapamMeTpbl U KPUTEPUM HX
JOCTUKCHUS;

BBISBIAT 3aKOHOMEPHOCTHM M IIPOTUBOPEYMS B PACCMATPUBAEMBIX
($u3nYECKuX ABICHUIX;

pa3pabaTbIBaTh IJIAH PELICHUS MPOOIEMBI C YIETOM aHAIA3a UMEKOUIUXCS
MaTepUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
pPE3yIbTAaTOB LIEIISAM, OLICHUBATh PUCKH IIOCIIEICTBUMN ACATEIbHOCTH,
KOOPAMHUPOBATb W BBINOJHATH padOTy B YCIOBUAX pEAIbHOIO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOI'O B3aUMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBare/ibCKue NeHCTBUA

BJIJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOYEBHIMU MOHATUSMU U METOIaMHU
buznyecKkoil HayKu;



BJIQJICTh ~ HaBBIKAMH  Y4€OHO-HCCIICIOBATEIBCKOM W MPOCKTHOU
JEATeIbHOCTY B 00JIacTH (PU3HUKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB pEIIeHHs 3a7ad  (PU3U4ecKoro
COJIepKaHUsl, MPUMEHEHUIO PA3IMYHBIX METOJOB TO3HAHUS;

BIAJETh BHAAMHU JEATEILHOCTU [0 TMOJYYEHUIO HOBOIO 3HAHMS, €ro
HUHTEpIIPETAIlMU, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX
CUTYyaIlUsIX, B TOM YHUCJE MPU CO3JAaHUU Y4EOHBIX MPOEKTOB B 00JaCTH
busuKy;

BBISIBJIATh MPUUYUHHO-CJICCTBEHHBIC CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpEIICHHs, HaXOJUTh AapryMEHThl s
JIOKa3aTeNbCTBA CBOMUX YTBEPXKICHUMW, 3a/7aBaTh MapaMmeTpbl U KPUTEPUU
pelleHus;

aHAIM3UPOBATh TIOJYYEHHBIE B XOJE€ PEIICHUS 3aJaud pPe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 337a4d B 00pa30BaTEIbHOU
JESTEIbHOCTH, B TOM YHCIIC TIPU U3yYEHUU (DU3BHUKY;

JlaBaTh OLICHKY HOBBIM CUTYaIlUsM, OLICHUBATh MPUOOPETEHHBIN OMBIT;
YMETh TMEPEHOCUTh 3HAHHWS 1O (U3MKE B TMPAKTUYECKYIO O0OJACTh
KUZHEACATEIHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTei;
BBIJIBUTaTh HOBBIE U/, MPEIaratb OpUTMHAIbHBIE TTOIXOAbl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33]]a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora c undgopmanueii:

BJIQ/IETh HABbIKAMU MOJy4YeHUsT MHPOpMAUUU (PU3UYECKOrO COAEpHKaHUs
U3 HWCTOYHHMKOB Pa3HbIX THUIIOB, CAMOCTOSTENBHO OCYIIECTBIIATH IOHUCK,
aHaJIM3, CUCTEMATH3aLUI0 M HHTEPIPETAUUI0 MHPOpMAIMU pPa3IUYHBIX
BUJIOB U (hOpM IIPEJCTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJb30BaTh CpEJICTBA HMH(MOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTMA B  PEUICHUM  KOTHUTUBHBIX, KOMMYHUKATHUBHBIX H
OpPraHM3allMOHHBIX 3aJa4 C COOJII0JeHUEM TpeOOBaHU HProOHOMUKH,
TEXHUKH O€30M1aCHOCTH, TUTHEHBI, pPecypcocOepexeHusl, NpPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OpPMAIIMOHHOM 0€3011aCHOCTH;

CO3[1aBaTh TEKCThl (PU3MUECKOTO COJACpX aHHUS B pa3iuuHbIX (popmarax c
y4€TOM Ha3HayeHus HWHQOpMalMM W UEJIeBOW ayauTOpUH, BbIOMpas
ONTUMaNIbHYIO (POPMY MPEACTABICHUS U BU3YyAJIU3ALINH.

KoMMyHHKaTHBHBIC YHUBEpPCAIbHbIC Y4eOHbIE 1eCTBHUA:



OCYLIECTBJISATh OOILIEHHE Ha YypokKax (HU3UKA U BO BHE-YPOUHOM
JEeATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallUd M CMAr4arh
KOH(DJTUKTBHI;

pPa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTb W MCIOJB30BAaTh  IPEUMYIIECTBA  KOMAaHIHOWM U
UHANBUAYAJIbHOU paboThI;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX NEHUCTBUN C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KAKJIOI0 YJI€HA KOJIJIEKTHUBA;

IIPUHUMAThb LEIU COBMECTHOW JICATEIbHOCTH, OpPraHU30BLIBATH U
KOOPIAMHUPOBATh JEHUCTBUSA II0 €€ JOCTHIKCHHUIO: COCTABJIATH ILUIAH
JEHCTBUM, paclpeesaTh POu ¢ YUETOM MHEHUI yJaCTHUKOB, 0OCYX1aTh
pe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBATh KA4e€CTBO CBOErO BKJIAJAa U KAXKAOIO y4yacTHUKA KOMAaHIbI B
00U pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IIpeiaraTb HOBBIE IIPOEKTHI, OLEHHUBAThb HUIEU C IIO3ULIUA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTyalHUsX, NpOSABIATbH  TBOPYECTBO M  BOOOpakeHHe,  ObITh
VHULIMATUBHBIM.

PeryasiTuBHbIC YHUBEpcaIbHbIe YUeOHbIE [1eiiCTBHA

Camoopranmzanmsi:

CaMOCTOSITEJIbHO ~ OCYLIECTBIISATh ~ [MO3HABATEJIbHYIO  JEATENBHOCTH B
o0nacTh (U3MKKM U aCTPOHOMHH, BBISIBISATH NPOOJIEMBbI, CTaBUTh U
dbopmMynupoBaTh COOCTBEHHBIE 331a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PELICHUS PACUETHBIX U KaUECTBEHHBIX
3aJa4, IJIaH BBIMOJHEHUSI MPAKTUYECKON pabOThl C YYETOM HMMEIOIIMXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTECHU;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;

pacmupaTh  paMKd ~ y4eOHOro  mpeaMera Ha  OCHOBE  JIMYHBIX
MIPEAIIOYTECHUN;

JieNlaTh  OCO3HAHHBIM BBIOOP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a PEUICHUE;

OLIEHUBAaTh IPUOOPETEHHBIH OIBIT;

CHoCcOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIULMH B 00JIACTH
(GU3KMKK, TTOCTOSHHO TMOBBIIIATH CBOW 00pa30BATENIbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTP 0J1b, IMOIIUOHAIbHBIN MHTEJJIEKT:



JIaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIECIISIM;

BJIQJICTh HaBBIKAMU IIO03HABaTeJIbHOW pedIeKCHH KaK OCO3HaHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI;

UCIONb30BaTh MPUEMBI pedIeKCUU [JIi OLEHKU CUTYyallu, BbIOOpa
BEPHOT'O PENICHUS;

YMETh OLICHWBATh PUCKU M CBOEBPEMEHHO NPUHHUMATHh PELICHUS IO UX
CHIKEHUIO;

IPUHUMATh MOTHBBI M AapryMEHTBl JIPYIHX MpPU AHAINA3E PE3YJIbTaTOB
JIESITEIILHOCTH;

MIPUHUMATh ce0s1, TOHUMasi CBOM HEJIO0CTATKU U JJOCTOUHCTBA,

MIPUHUMATh MOTHBBI M ApPryMEHTHl JIPYTUX MOPU AHAINA3E PE3YJIbTAaTOB
JIESITCIILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIHOKHU.

B mporiecce TOCTHXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOTPaAMMBI IO
bu3uke I ypOBHS CpeaHero oOmiero oOpa3oBaHus y 0OyYaromuxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WUHTEJUICKT, MpeAnoJiararoni
c(hOpMUPOBAHHOCTD:
e CaMOCO3HAHHUA,  BKJIOYAIOLIErO0  CIOCOOHOCTh  MOHUMAaTh  CBOE

HMOLIMOHAJILHOE COCTOSIHUE, BUJETh HANPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHATILHOMN cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJupOBaHUS, BKIHOYAIOLIEIO CAMOKOHTPOJb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJIEHHUE, CHOCOOHOCTH aJanTHPOBATHCS K
AMOIIMOHATILHBIM W3MEHEHUSIM U TPOSIBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIUU, BKIHOYAIOIIEH CTPEMIIEHUE K TOCTHIKEHUIO LIENIN
U ycnexy, ONTUMHU3M, HHUIMATUBHOCTh, YMEHUE JEUCTBOBAaTh, UCXOAS U3
CBOMX BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IOHHMMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTUX, YYUTHIBaThb €ro IMpPU OCYIIECTBICHUH OOIIEHUS,
CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLMANIbHBIX  HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH  BBICTpauBaTh
OTHOWIEHUS] C APYTMMH JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
pazpeniatb KOH(PJIUKTHI.

ITPEAMETHBLIE PE3YJIbTATHI



K xonmy oOyuenuss B 10 knacce mpeaIMeTHBIE pe3yJabTaThl Ha YIIyOJIEHHOM

YPOBHE JOJDKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OO0 yUAIOIIHUXCS YMEHUM :

MOHUMAaTh PoOidb (GU3MKK B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COLMATIbHOM M 3TUYECKOW cdepax AesTenbHOCTH
YeJIOBEKa, pOJib U MECTO (PM3UKH B COBPEMEHHOW HAyYHON KapTHUHE MUPA,
3HAYEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBACHUTEILHON H
MPOTHOCTUYECKOW  (YHKIUKA  (PUBMUECKONM TEOpUHM —  MEXAHUKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOAMHAMUKU, POJb (PU3UYECKOU TEOpUU B
(GbopMHUpOBaHUY TIPEICTABICHUN 0 GU3MUECKON KapTUHE MUPA;

pa3nuyarth YCJIOBHS TMPUMEHHMOCTH Mojeled (U3NUEeCKUX Tel W
npoLeccoB (SIBIEHUI): WHEpLHAbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEpAOE TENO, MarepuajbHas TOYKa, PABHOYCKOPEHHOE JBUKEHUE,
cBOOOMHOE TMajeHne, aOCOMIOTHO yhpyras nedopmaius, aOCOTIOTHO
yIpyroe u abCONIOTHO HEYIIPYroe CTOJKHOBEHUS, MOJICNIU ra3a, )KUJKOCTH
U TBEPAOro (KPUCTALUIMYECKOr0) TeNa, UAEATbHBII ra3, TOUEUHbIA 3aps,
OJTHOPOJTHOE 3JIEKTPUYECKOE TOJIE;

pa3nuyarh yCIOBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (PUIUUECKUX
3aKOHOB, NIOHMMAaTh BCEOOIIMU XapakTep (pyHAaMEHTaIbHBIX 3aKOHOB WU
OrPaHUYEHHOCTh UCMOJIb30BaHUS YACTHBIX 3aKOHOB,;

aHAIM3UPOBATh M OOBACHATH MEXAHMYECKHE IPOLECChl U SIBJICHMS,
UCIIOJIb3ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTD
MEXaHUYECKOTO JABWXKEHHS, (HOPMYJIbI KUHEMATHUKU PABHOYCKOPEHHOTO
JBUKEHUA, TpeoOpa3oBaHus ['amuiess Ajii CKOPOCTM W TEpEeMEIICHHS,
3akoHbl HproToHa, mpuHOUMII OTHOCUTENBbHOCTM [amunes, 3akoH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXAHUYECKOU
OHEPrUH, CBSI3b PAOOTHI CHJIBI C U3MEHEHHUEM MEXaHWYECKOW JHEpruu,
yCIIOBUS paBHOBECHS TBEPAOro Tena), MpPU ITOM HCIOIb30BATH
MaTeMaTU4YECKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB: MpeoOpa3oBaHuii ['anumnes, BToporo
U TpPETbhero 3akoHOB HpIOTOHA, 3aKOHOB COXpaHEHUs HUMIYJbCa U
MEXaHUYECKOW SHEPIHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIU3UPOBATH U OOBSICHATH TEIIOBBIC MPOIIECCH U SBJICHUS, UCTIOIb3YS
ocHoBHble TmionoxkeHuss MKT u 3akoHbl MomnekynsipHoW GU3UKA U
TepMOAMHAMHUKU (CBA3b JIABJICHUS MACAIBHOTO Ta3a Cco cpeaHen
KUHETUYECKOW JHEPrued TEIUIOBOIO JABMKEHUS WM KOHLIEHTPaUHMEH €ro
MOJIEKYJI, CBA3b TEMIIEpaTypbl BEIIECTBA CO CpEAHEH KHHETHYECKOU
SHEPIruei TEMIOBOrO JBUKEHHUS €r0 YaCTHIl, CBSA3b JAABJICHUS HACAIBHOTO
raza C KOHUECHTpALlMEH MOJIEKYJI M €ro TEMIIEpaTypod, YpaBHEHUE
MenneneeBa—Knaneiipona, mepBbli 3aKOH TEPMOJMHAMUKH, 3aKOH



COXPAHEHHUsI SHEPrUu B TEIUIOBBIX MPOIIECCaX), IPU ITOM HCIOIb30BAThH
MaTEMATHYECKOE BBIPAXKCHHE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHU MenaeneeBa—KianeipoHa;

aHAJIM3UPOBATb M OOBSICHATH JJICKTPUUYECKUE SIBJICHHS, HCIOIb3Ys
OCHOBHBIE€ TIOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXpaHEHUS
AJIEKTPUYECKOTO 3apsga, 3aKOH Kynona, MOTEHIIMATBLHOCTD
AJIEKTPOCTATUYECKOTO TOJs, MPUHIHUI CYNEPIO3ULNU SIEKTPUUECKUX
MOJIEN, MPHU 3TOM YKa3blBas yCIIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TAKXKE€ TMPAKTUYECKH Ba)KHBIE COOTHOILICHMS: 3aKOHBI OMa i y4acTka
HeNu W U1 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH [[oynsa—JleHua,
npasuia Kupxroda, 3akonst apazest aiist 31€KTPOIN3a);

ONMUCHIBATh (DU3MYECKUE TPOLECCHl U SIBICHUS, HMCIOJIb3YyS BEITUYUHBI:
MEPEMENIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIAa U CUCTEMBI TEJI, CHJIA,
MOMEHT CHWJIbI, JaBJCHUE, NOTCHUUAJIbHAs DSHEPrus, KUHETUYECKAs
SHEPrusi, MEeXaHW4yecKasi dHeprusi, pabora CHIIbI, LEHTPOCTPEMUTEIHLHOE
YCKOpPEHHUE, CHJIa TSHKECTH, CHJIA YOPYTOCTH, CHJIAa TPEHUS, MOIIHOCTb,
DHEPrus B3aUMOJCHCTBUA Tela ¢ 3emiiéid BOJMM3M €€ TMOBEPXHOCTH,
SHEpPrusi ynpyro aedopMaluu MNPYKUHBI, KOJIMYECTBO  TEIJIOTHI,
abcoiroTHasl TeMmIiepaTypa Teja, paboTa B TepMOAMHAMUKE, BHYTPEHHSS
SHEPrusl HACATBHOTO OJHOATOMHOIO Trasza, paboTa HJIeaJbHOIro Tasa,
OTHOCUTEJIbHAS BJIAXHOCTh Bo3ayxa, KIIJI wupeanbHOro TemioBoro
JIBUTATENS; SIEKTPUUECKOE TOJIE, HAMPSHKEHHOCTh AJIEKTPUUYECKOTO OIS,
HaNpsHDKEHHOCTh TIOJIST TOYEYHOrO 3apsiia WM 3apshKeHHOTO Iapa B
BAKYyME€ W B JUAJICKTPUKE, MNOTEHUHAT BJEKTPOCTATUYECKOTO ITOJIS,
Pa3HOCTh  MOTEHIMAJIOB, JJICKTPOABWKYIAs  CWla, CHJIa  TOKa,
HaNpsDKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKAass €EMKOCTh IIIOCKOTO
KOHJICHCATOpa, COINPOTUBICHHE YYacTKa LENU C IOCIEHOBATEIbHBIM U
MapajuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTUS NEKTPUUECKOTO MO
KOHJIEHCATOPa;

OOBSICHATb  OCOOCHHOCTHM  MPOTEKaHUs  (PUIMYECKUX  SIBJICHUMA:
MEXaHUYECKOE JBWKECHUE, TEIUIOBOE JBWKCHUE YACTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE NBUKEHUE, NU(PPy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALMS, [UIABJIICHUE U KPUCTAUIM3ALMs1, HAIPABIECHHOCTD
TEIUIONEPENAUH, JIEKTPU3ALUS TEJ, SKBUNOTCHIUAIBHOCTh MTOBEPXHOCTH
3apsKEHHOT O MTPOBOJHUKA,

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJIHOU (PU3UYECKOW BETUYUHBI OT
Jpyrod €  HCHOJIb30BAaHMEM  IIPSAMBIX  HU3MEPEHUM, TMpPU  OTOM
KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCUPOBATH pe3ybTaThl MOJY4EHHON
3aBUCUMOCTH (UBMYECKUX BEIUYUH B BHJAEC TpadukoB ¢ Yy4ETOM



a0COIIIOTHBIX MOTPEIIHOCTEN N3MEPEHUM, JIENaTh BHIBOJIBI MO PE3yJIbTaTaM
UCCIICZIOBAHMS,

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYHUH, MPUH ITOM
BbIOMpATh ONTHMAJIBHBIA METOJ W3MEPEHHsS, OLIEHWBATh aOCOTIOTHBIC U
OTHOCUTEJbHBIE TIOTPELIHOCTH MPSIMbBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJIUTH OTBITHI MO MPOBEPKE MPEIJIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
IKCIIEPUMEHT, COOMpaTh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJTy4YeHHbIE PE3yJbTaThl M JeJaTh BBIBOJ O CTAaTyce MNPEI0KEHHON
THITOTE3HI,

coOumo1aTh mpaBuiia 6€30MacHOro TpyZAa MpU MPOBEICHUH HCCIeI0BaHUI
B paMKax ydyeOHOro OJKCIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
UCCIICZIOBATENbCKOM M IPOEKTHON JEATENbHOCTH C HCIOJIb30BaHUEM
U3MEPHUTEIBHBIX YCTPONCTB U JAOOPaTOPHOro 000PYIOBaHUS;

pemaTh pacu€THble 3aJaud C SIBHO 33JaHHOM M HESABHO 3aJlaHHOU
¢busnyeckoil MOJENbIO: Ha OCHOBAHWU aHAJIN3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (U3MYECKOM MOJAENM, OTBeyarllell TpeOOBaHUSAM 3aJauH,
OPUMEHATh  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTM M  IOCTYJaThl
bu3nYeCKuX TEOpH TPU HCIOIB30BAHUH MaTeMAaTHUYECKHX METO/I0B
peleHus 3a1a4, MPOBOJUTh PACYETHl HA OCHOBAHUU MUMEIOIUXCS JaHHbIX,
aHATM3MPOBATh PE3yJIbTaThl W KOPPEKTUPOBATH METOABI PEIICHHS C
y4€TOM TOJIyYE€HHBIX PE3yJIbTaTOB;

pemaTh Ka4eCTBEHHBIC 3a/layd, TpeOyrolne NPUMEHEHUs 3HAHUW U3
pa3HBIX pa3elioB Kypca (PU3UKHU, a TAaKXKE WHTETpAllUU 3HAHUHA U3 IPYTUX
PEIMETOB E€CTECTBEHHO-HAyYHOrO0 IIMKJIA: BBICTPAWBATh JIOTHUYECKYIO
[ENOYKY pacCyKICHHUH ¢ OMOPON Ha M3y4E€HHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBJICHUS,

UCIOJb30BaTh TEOPETUYECKUE 3HAHMUS [ OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB
U TEXHOJIOTHYECKHUX MPOILIECCOB;

IPUBOAUTH TPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEKHBIX Y4EHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYIKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCJIECACTBHS OBITOBOM U MPOU3BOICTBEHHOM
JCSITETFHOCTA YENIOBEKa, CBSI3aHHOW C (U3UYECKUMHU MPOIECCaMH, C
MO3UIINI KOJIOrHYecKol 0€30MacHOCTH, MPEACTABICHUHN O palliOHAIbHOM
MPUPOJIOTIONH30BAHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JOCTHKEHUN
HAyKM M TEXHOJNIOTUHA Uil JalIbHEHIIEero pa3BUTUS UYEJIOBEUECKOIo
o0111ecTBa;



NPUMEHATH pa3jMuHble CIOCOOBI paboThl ¢ MH(popManuen (Gusnueckoro
COJEp)KaHMUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUM, IPU ATOM HCIOJB30BaTh COBPEMEHHbBIE HH(OpPMAaIMOHHBIE
TEXHOJOTUU MJI1 TIOMCKa, MepepabOTKM M NpPEeabsABICHHUS Y4YeOHOU U
HAy4YHO-NOMYJISIPHOM MH(OpPMALIUU, CTPYKTYPUPOBAHUS U WHTEPIIPETAllun
uH(popMalK, MONIYYEHHOW U3 PA3JIMYHBIX HCTOYHUKOB, KPUTUYECKH
aHAIM3UPOBATh  MOJydaeMyko  HMHGOpPMAlM0 W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK M HAa OCHOBE
aHaJIn3a UCTOYHUKA HHPOpMALUK;

IPOSIBIISATH OpraHu3alHOHHBIE 17} IT03HABATEJIbHBIE YMEHUS
CaMOCTOATEJIbHOTO ~ IPUOOpPETEeHUs] HOBBIX 3HAHUU B  Ipolecce
BBINOJIHEHUS TPOEKTHBIX U y4EOHO-UCCIIEA0BATENbCKUX PadoOT;

paboTath B TpYIIE C HCIOJHEHHUEM pPA3JIMYHBIX COLMUATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAlIMOHAIBHO PACHPENEIATh IEATEIbHOCTh
B HECTaHJAPTHBIX CHUTYalUsX, aJI€KBATHO OLIEHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB TPYIIIBI B pEIICHUE PACCMaTPUBAEMON TPOOJIEMBIL;

IPOSIBJISITH MOTUBALIMIO K Oyayiield npodecCuOHaNbHON AEATEIbHOCTH 110
CHEMUATLHOCTAM (U3UKO-TEXHUYECKOr0 TPOoduIs.

K koniy oOyuenuss B 11 knacce mpelMeTHbIE pe3yibTaThl Ha YriIyOJEHHOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMEHUI:

MOHUMATh POJb  (PU3UKK B  SKOHOMHYECKOH, TEXHOJOTHYECKOM,
COLIMATIBHOM M 3TUYECKOM cdepax AesITeIbHOCTH YeOBEKa, POJb U MECTO
(GU3MKKM B COBPEMEHHOW HAyYHOW KapTHUHE MHUpA, POJb AaCTPOHOMHUHU B
MPAaKTUYECKOM  JEATEIbHOCTM 4YEJIOBEKA M JAJIBHEUIIEM HAy4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHUE OMUCATEIbHOW, CUCTEMATHU3UPYIOLIEH,
OOBSACHUTEIHPHON M TPOTHOCTUYECKOW (PYHKUIMK (U3UYECKONH TEOpUH —
AJIEKTPOJVHAMUKH, CHEUUAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOWU
¢busuku, pons (uznueckoil Teopur B (HOPMUPOBAHUU MPEICTABICHUN O
bu3nyuecKkol KapTUHE MUPA, MECTO (PM3UYECKOM KapTUHBI MUpPA B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPO/IE;
pa3iuyarh YCJIOBHS TMPUMEHHMOCTH Mojenie (GU3MUEeCKUX Tel W
MPOLECCOB  (ABJIEHUW): OJHOPOJHOE DJIEKTPUYECKOE U  OJHOPOJHOE
MAarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHMs, MaTEMaTUUECKUN MasiTHUK,
WJICAIbHBIN TPYKUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, WICAJbHBIN
Kose0aTeNbHbII KOHTYp, TOHKas JIMH3a, MOJIeJIell aToMa, aTOMHOTIO siApa U
KBAaHTOBOW MOJEJIM CBETA;

paznuyaTh YCJIOBUS (TpaHUIlbI, 00JacTH) MNPUMEHUMOCTH (HUHMUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIAaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCITOJIb30BaHNS YACTHBIX 3aKOHOB;



AHATM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC TPOIECCHl M SIBIICHUSA,
UCIIONb3Ysl OCHOBHBIC TIOJIOXKEHUSI W 3aKOHBl DJIEKTPOJUHAMHUKH U
CHCIMANIbHOM  TEOPUM  OTHOCUTEILHOCTHM  (3aKOH  COXpaHEHUs
AJIEKTPUYECKOrO 3apsana, cuina Awmmnepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, TmpaBuio  Jlenma, cBa3p  OJIC
CAMOMHIYKUHUHU B DJIEMEHTE DJJEKTPUYECKOW IEeN CO CKOPOCThIO
W3MEHEHHUS]  CWJIbI  TOKa,  TOCTYJaThl  CHEHUAIBHOM  TEOpUU
OTHOCUTEJIbHOCTH DUHINITEITHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIC MTPOLIECCHI U SBJICHUS, UCTIOIb3YSI
MOJIOKCHHSI ~ KBAaHTOBOW  (u3uku  (ypaBHEHWE  OWHINTEHHA IS
dororddexra, mnepBbli M BTOpoM TmocTymatel  bopa, mpuHIMI
COOTHOIIIEHUsI HeomnpenaenéHnocrerd ['elizeHOepra, 3aKOHBI COXpPaHEHUS
3apsJIOBOIO M MAaCCOBOI'O YHCEN M SHEPrUU B SIAEPHBIX PEAKIUAX, 3aKOH
pPaOaKTUBHOTO pacraja);

ONMHCHIBATh (HU3UYECKUE TPOIECCHl W SBIICHUSI, WCIIONB3YSI BEITMYHHBL:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO IO, MOTEHIHAAT 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh TOTEHIMAJOB, JJIEKTPOABWKYIIAsA CHUIA, WHIYKIIHS
MarHUTHOTO TOJIsl, MarHUTHBIM TMOTOK, cujia Amriepa, UHAYKTUBHOCTb,
ANEKTPOJBUKYILIAS CHJIAa CAMOMHAYKIWH, SHEPrUsi MATrHUTHOTO TOJIS
MPOBOJIHMKA C TOKOM, PEJISATUBUCTCKUN UMMYJbC, IOJHAs DSHEPrus,
DHEPrus TIOKOSI CBOOOJHON 4YaCTHIbI, DHEPrusi M HUMITYJIbC (DOTOHA,
MacCOBO€ YMCIIO U 3apsf SApa, SHEPTUs CBSI3U A/pa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKaHUs  (PUIMYECKUX  SIBICHUIMA:
AIIEKTPOMArHuTHAsl MHIYKIWS, CAMOWHIYKITUS, PE30HAHC, MHTEp(epeHIns
BOJIH, audpakuus, JUCIEPCHUs, TMOJHOE BHYTPEHHEE OTpakeHHE,
dorosnekrpuueckuii dhdext (poroaddekr), anpda- m Oera-pacnagbi
a5ep, ramMmma-usiaydeHue saep, (pusndyeckue NPUHIMIBI CHEKTPAIbHOIO
aHayiu3a 1 paboThI Ja3epa;

ONPEEATh HAMpPaBJICHUE WHIYKIIMM MarHUTHOTO MOJsi MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHua;

CTPOUTDH M300paKEHUE, CO3/1aBaEMOE IIOCKHM 3€pKajioM, TOHKOM JTMH30H,
Y PaCCUUTHIBATh €0 XapaKTePUCTUKH;

MIPUMEHSTh OCHOBOIOJIATAIOIINE ACTPOHOMUYECKHUE MOHATHS, TEOPUH U
3aKOHBI JIII aHauu3a U OOBsICHEHHS  (UBHMYECKUX  IPOLIECCOB,
MPOUCXOJAIIMX B 3BE3/aX, B 3BE3JHBIX CHCTEMAX, B MEKTaJIaKTHUYECKON
cpelie; NBUKEHUS HEOSCHBIX TeJ, BOJIOINY 3BE3 U BeeneHHoil;
MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUH, TPU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yibTaThl IMOJY4YEHHOM  3aBUCUMOCTH



bu3nyecKux BEIMYUH B BHAE TpaQuKOB C YIETOM aOCOTIOTHBIX
MOTPEHTHOCTE  M3MEpPEeHWH, JenaTh  BBIBOABI IO  pe3yjbTaTaM
UCCIICZIOBAHMSI;

MPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3NUYECKUX BEIUYUH, MPU ITOM
BbIOMpaTh ONTHMAJIbHBIA METOJ H3MEPEHMs], OLIEHHWBAaTh aOCOJIOTHBIE U
OTHOCHUTEJbHBIE TIOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJIUTH OTBITHI MO MPOBEPKE MPEATOKEHHON TUIIOTE3bI: MJIaHUPOBAThH
HKCIIEPUMEHT, COOUpATh HKCIIEPUMEHTAIbHYIO YCTaHOBKY, aHAIM3UPOBATh
MOJTydeHHBbIE Pe3yJabTaThl W JeNaTh BBIBOJ O CTaTyce MPEIIOKEHHON
TUIIOTE3BI;

OIUCHIBATh METOJIBI MTOYYCHUS HAyYHBIX aCTPOHOMHYECKUX 3HAHUH;
coOoaaTh mpaBuia 0e30MacHOro Tpyaa Ipy MPOBEISHUH HCCIIEI0BaHUN
B paMKax y4yeOHOro OKCIHEpUMEHTa, MpaKTHKymMa ©  ydeOHO-
UCCIIeIOBATEIbCKOW UM TPOEKTHOW JEATENIbHOCTH C HCIOJIb30BaHHEM
U3MEPHUTEIBHBIX YCTPONCTB U JIAOOPaTOPHOTO 00OPYIOBAHUS;

pemarth pacu€THBIE 3aJaud C SBHO 33/JaHHOW M HESBHO 3aJaHHOI
¢u3nyeckoil MOJAENBIO: Ha OCHOBAHWU AaHalIM3a YCJIOBUS BBIOMpPAThH
dbusznyeckue MOJeNnd, OTBEYaroIIue TpeOOBaHUSAM 3aJaud, TPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTU U TMOCTYJIAThl (PU3UUECKUX TEOPUM
OpU  WCIONBb30BAHMM MAaTEMAaTUYECKUX METOJOB pEIICHUs  3ajad,
IPOBOJUTH PACYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHAJTU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PEHICHHs C YYETOM MOIYIEHHBIX
pE3yJbTaTOB,

pelaTh KadyeCTBEHHBbIE 3a/adyM, TpeOyrollne NPUMEHEHUs 3HAHUNA U3
pa3HBIX pa3eNioB Kypca (pU3MKH, a TaK)Ke MHTETpAINK 3HAHUN U3 JPYTUX
IPEIMETOB E€CTECTBEHHO-HAyYHOTO IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIETMOYKY PACCYKACHUHN C OMOPOIl Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U pU3NUECcKre SIBICHUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHHUS JJs OOBSICHEHHS OCHOBHBIX
NPUHIUIIOB PadOThl U3MEPUTEIBHBIX MPHOOPOB, TEXHUYECKUX YCTPOICTB
U TEXHOJIOTHYECKHUX MPOLIECCOB;

OPUBOAUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX Y4EHBIX-
(GU3MKOB B pa3BUTHE HAayKd, B OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCJIEACTBHS OBITOBOM U MPOU3BOICTBEHHOM
NeSITeIbHOCTH 4YEJIOBEKa, CBSA3aHHOM C (DU3MYECKHMMM IpolleccaMu, C
MO3UIINI KOJIOTHYEeCKON 0€30MacHOCTH, MPEACTABICHHUM O paliiOHAIbHOM
IPUPOJOTIONb30BAHUH, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUHM JOCTHXKEHUN



HAYKM M TEXHOJIOTHM JUIsl JalbHEHIIEro pPa3BUTHS YEIOBEYECKOIO
o011IeCTBA;

MPUMEHSTh Pa3UYHbIe CIIOCOOBI paboThl ¢ MHMOpMaIe (HU3NIECKOro
COJIEP)KaHUSI C HWCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTUH, TPH ITOM HCIOJB30BaTh COBPEMEHHBIE WH(OPMAIMOHHBIC
TEXHOJIOTUU JJIA TIOWCKA, IMepepabOTKH W TPEHbABICHHUS Y4eOHOUW U
HAYYHO-TIOMYJSIPHON WH(OPMAINK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIINH
uHopMaIy, TONYYCHHOW W3 PA3JIMYHBIX HCTOYHUKOB, KPUTUYECKH
aHAIM3UPOBATh  TIOJlydaeMyro  MHGOpPMAIM0 HW  OICHHMBAaTh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK M HAa OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMAIUK;

MPOSIBIISATD OpraHu3alMOHHBIE u Oo3HaBaTeJIbHbIE YMEHHUS
CaMOCTOSITEJTLHOTO ~ MPUOOPETEHHS  HOBBIX 3HAHWUH B TIpollecce
BBITIOJTHEHUS TPOEKTHBIX U y4EOHO-UCCIIE0BATENbCKUX pPadoT;

paboTaTh B TpPyIIE C HWCIOJIHCHUEM pPA3JIMYHBIX COIUATBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYIIIbI, pallMOHAIBHO paclpeleisaTh AesITEIbHOCTh
B HECTaHJApTHBIX CHUTYaIMAX, aJI€KBATHO OLICHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE paCCMaTPUBAEMOM TTPOOICMBI;

MPOSIBIISATh MOTUBAIIMIO K Oyaylieil mpodeCCHOHAIbHON AESITEIbHOCTH 10
CHENUATLHOCTAM (U3UKO-TEXHUYECKOr0 TPOoduIs.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoasbnsbie | IlpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchbl
Paznen 1. HAYUHBIW METO/I IIO3HAHUSA IMTPUPO/IbI
1.1 Hayunblii MeTo O3HaHUS IPUPOIBI 6
Uroro no pazneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jvnnamuka 10
2.3 Crartuka TBEpIOro Tena 5 1
24 3aKOHBI COXPAaHEHUS B MEXaHHUKE 10 1
Hroro no pasaeny 35
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKHHE€TUY €CKOM TeOpUH 15 1
3.2 Tepmonunamuka.TemioBble MalIMHbI 20 1
13 ArperaTHble cocTOsIHUS BeulecTBa. Pa3oBbie 14 1
’ HEPEXOIbI
Nroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DNEeKTpUYECKOE MoJie 24 1
4.2 [TocTOsIHHBIN 2IEKTPUYECKUN TOK 24 1




4.3 Toku B pa3iaMuHBIX cpenax 6
Uroro no pazneny 54
Paznen 5. PUSUNUYECKHM IPAKTUKYM
5.1 ®uznyecknuil MpakKTUKYM 16 16
Nroro no pazneny 16
Pe3zepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KVIACC

KoanuectBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM u@poBbie
Ne n/m past Kourpoasbnsie | IlpakTuyeckue (1pp )
NpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
1.1 MaruuTtHOE€ 1osue 14
1.2 DJIeKTpOMarHUTHas UHIAYKIIUS 13 1
Uroro no pazneny 27
Pa3nen 2. KOJIEBAHUS 1 BOJIHbBI
2.1 MexaHnudeckue KoyebaHus 10
2.2 OneKTpOMarHUTHbIE KojeOaHus 15
)3 MexaHuueckue 1 3J1IeKTpOMarHuTHbIE 10 |
BOJIHBI
24 Onruka 25 1
Nroro no pazneny 60

Pazjen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

3.1 Ocuorl CTO 5 1
Hroro no paznaeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopryckyinsipHO-BOJHOBOM Jyanu3M 15

4.2 ®dus3mka aToma 5

43 du3rKa aTOMHOTO S7[pa U 3JIEMEHTaAPHBIX 5
' 4aCTUI]




Uroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJIeMEHThI aCTPOHOMHUH U aCTPOPUZUKH 12
Nroro no pazneny 12
Paznen 6. PUSHUECKHUN TIPAKTUKYM
6.1 Pu3nyecKkuii MPaKTHKYM 16 16
Hroro no pasaeny 16
Paznen 7. OBOBLIAIOHIEE IIOBTOPEHHUE
Cucremartuszanus U o0o01eHne
71 MPEAMETHOT'O COJIEPIKaHUS U OIbITa 15
' JeSITeNIbHOCTH, IPUOOPETEHHOr O pU
u3ydeHuu Kypca ¢usuku 10 — 11 xnaccon
Uroro no pazneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTnueckue
padoThI

Jara
H3Y4YeHUA

JIEKTPOHHBIE
uu(ppoBbIE
oOpa3oBarejibHbIE

pecypchbl

dusnka — GpyHaaMeHTaIbHAs HAyKa O
Ipupoe

HayuHb1il MeTOa MO3HAHUS U METO/IbI
MCCIeNOBaHUs (PU3NUECKUX SBJICHUM

DKCHEpUMEHT U TEOpHsl B IPOI[ECCe
no3HaHus npupoel. HaGmoneHue n
AKCIIEPUMEHT B (pru3uke

Crioco0s! n3MepeHus pU3nuecKuX BEeIUUnH

AOGCOII0OTHAS U OTHOCUTEIILHAS
MOTPEITHOCTH U3MEPEHHI (PU3HMIECKUX
BEJIMYUH

MonenupoBanue B ¢pusuke. Ponb u Mmecto
¢u3uku B GOpMUPOBAHUH COBPEMEHHOM
HAy4YHOU KapTHHBI MUPA, B TPAKTUYECKOM
JEeSITEIbHOCTU JIFOCH

Mexannueckoe nBmkenne. Cucrema
orcuera. OTHOCUTEIBHOCTh MEXaAHUYECKOIO
newkenus. [Ipsmas u oOpaTHas 3agaun
MCXaHUKHN

Panuyc-BekTop MatepuaabHOW TOYKH, €r0
MIPOEKIIMM Ha OCU KOOpAMHAT. Tpaekropus.




[Tepememienune. Ckopocts. UX mpoeknuu Ha
OCH KOOpAMHAT

PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHHE.

9 I'paduueckoe onrcanne paBHOMEPHOTO
HNPSMOJMHEWHOT O IBUKEHUS

10 PaBHOMEpHOE NPAMOIMHENHOE IBUKCHHE.
Pemenue 3anay
HepaBHomepHOe BUkeHHE. MIrHOBEHHAs

11 CKOpPOCTh. Y ckopeHue. [IpssmonnHeitHoe
JBUYKEHHE C [IOCTOSIHHBIM YCKOPEHUEM

12 1/p «OnpeneneHne yCKOpEHUs TeIa»

13 I'padpuueckoe onucanue NpsAMOIMHEHHOr O
JBUKEHHUSI C TIOCTOSIHHBIM yCKOPEHHEM

14 1/p «OnpenHaeHne MTHOBEHHON CKOPOCTH
CBobonHOE nazieHune. Y CKopeHue

15 cBOOO/IHOr O MaieHus. 3aBUCUMOCTb
KOOp/IMHAT, CKOPOCTH, YCKOPEHUSI OT
BPEMEHHU U UX I'pauku

16 JIBrxeHue Tena, OpoIeHHOro Mo yrioM K
TOPU30HTY

17 1/p «u3y4eHue IBHKEHUS Tena OpOoIeHHOr o
TOPU30HTAJIBLHO»
KpuBonuneiinoe neuxeHue. J{BuxkeHue no

13 OKPYKHOCTH. YTJIOBAs U JIMHEWHAS
ckopocts. [Tepuon u yacrora.
L{eHTpOCTpEMUTENBHOE U ITOJIHOE YCKOPEHUE

19 KonTtponsHas paboTa o teme

"Kunematuka"




IlepBerif 3akoH HeroToHa. HEeprmanbHbIe
cucteMbl oTcuéTa. [Ipunuun

20 OTHOCUTENbHOCTH ["anunes.
HeunepunanbHbie cCUCTEMBI OTCUETA

21 Cuna. PaBHOzelcTByrOIas cuina. Bropoit
3akoH HrrotoHa. Macca

2 B3aumoneiictue ten. TpeTuil 3akoH
HeroToHa

3 [IpuHiun cynepnozunuu cuil. Permenue
3a/1ay Ha IpUMEHEeHHe 3aKoHOB HploTOHA
1/p «I3mepenne paBHOJACHCTBYIOIIEH CHIIBI

24 IpU ABUKEHUU OpyCKa 110 HAKJIOHHOMN
IJIOCKOCTH
3aKOH BCEMUPHOTO TATOTEHUS.

25 DKBUBAJICHTHOCTh TPABUTAIIMOHHON U
WHEPTHON MacCChI

26 Cuna TSKecTH U yCKOPeHHE CBOOOHOTO
naJIeHust
JBrxeHre HeOECHBIX TeN U UX

27 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMUYeCKas CKOpOCTh. 3akoHbl Kemiepa

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

29 JI/p «MccnenoBanue CUil yopyrocTH,
BO3HUKAIOIIEH B MPYKUHE OT AehopMaIiuny
Cuia tpenus. [Ipupoaa u BUIbI CHII TPEHUS.

30 JIBr>KeHHE B KUAKOCTH U ra3e ¢ y4€ToM
CHUJIbI COITPOTUBIICHUS CPEIbI

31 Jl/p «3mepenue kodhhuImeHTa TpeHus»




32

Jl/p «I3yuenue 1BUKEHHE TeJa 110
OKPY>KHOCTHY

33

Hasnenue. ['napocrtaTnueckoe 1aBjaeHUE.
Cuiia Apxumena

34

AGcomoTHO TBepaoe Teino. [TocrynatenbHoe
Y BpalllaTeJIbHOE JBUKEHHUE TBEPAOTO Tella

35

MOMEHT CHJIBbl OTHOCHUTEIIBHO OCH
BpalllCHHA. IIneyo cumbl

36

CrnoxeHue cui, NPpUIOKEHHbBIX K TBEPAOMY
teny. LlenTp Tsoxectu Tena. Y cinoBus
paBHOBECHS TBEPIOro Tena. Buabl
paBHOBeCHS

37

Peienue 3agau

38

Jl/p «MccnenoBanue ycioBUil paBHOBECHS
pbIyara

39

KonrtponsHas padora no reme "J{uHamuka.
CraTuka TBepaoro tena"

40

NmMritynbc MaTepuansbHON TOYKH, CHCTEMBI
MaTepHAIBHBIX TOYEK. L[eHTp Macc cucTemsl
MaTepHaIbHBIX TOYEK. Teopema 0 ABUKEHUU
LEHTpa Macc

41

I/IMHyJ'ILC CHJIbl © UIBMCHCHUC UMITYJIbCA
Tena. 3aKOH COXpaHCHUS UMITYJIbCA.
PeakTuBHOE IBMIKEHUE

42

MoMEHT UMITyJIbCa MaTepUAIbHON TOUKHU.
IIpencraBnenne 0 COXpaHEHUN MOMEHTA
MMITYJIbCA B IIEHTPAJIBHBIX MOJISIX

43

Peiienue 3agau




44

1/p «VI3mepeHne umnyJibca Tena 1mno
TOPMO3HOMY ITyTH»

45

PaboTa cuiisl Ha MajIOM M Ha KOHEYHOM
nepemeniennn. [ papudeckoe

Tpe/IcTaBICHUE padOTHI CHIIBl. MOIIIHOCTh

CHIJIBI

46

Kunernueckas sneprus. Teopema 00
M3MEHEHUHU KMHETHYECKON 3HEeprun
MaTepHAIBHON TOYKH

47

IToTrenuuanbHbBIC M HEITOTCHIIMAIBHEIC CHUJIBI.

[TorenuuansHas sHeprus. Bropas
KOCMUYECKas CKOPOCTh

48

Tperbst KocMuueckasi ckopocTb. CBs3b
paboTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOW 3HEpPruu
CHUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHU4YECKOU SHEPruu

49

VYrpyrue u Heynpyrue CTOIKHOBEHUS.
YpaBHeHnue bepHynnu 115 uieaabHOU
KUIKOCTH

50

KontposnpHas pabota o reme "3akoHbI
COXpaHEHUs B MeXaHuke"

51

Pa3zBuTHe npencraBieHuid 0 MpUpoe
Ter1oThl. OcHoBHBIE nTo0KeHusT MKT.
Huddysus. BpoyHoBckoe nBrKeHNE

52

Ctpoenue razo00pa3HbIX, KUIAKUX U
TBEPABIX TeN. XapakTep ABUKEHUS U
B3aHMOHeﬁCTBHH JacCTHUIl BEUIeCTBa




Macca u pa3mepsl MOJIEKYJT (ATOMOB).

53 KomnuectBo BemecTsa. [locTossauas
ABorajnipo

54 Temneparypa. TennoBoe paBHOBECHE.
[Ixama Ienbcus

55 OcnoBHoe ypaBHeHne MKT

56 Pemenue 3amau

57 VYpaBraenue Menneneesa-Kianeipona.
Pemenue 3amau

58 Uneanpuplii ra3. I'a30BbIe 3aKOHEI

59 N3onpoueccel B uacanbHOM rase ¢
IMOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

60 I'padmueckoe npeacraBicHue
M30IPOIIECCOB: U30TEPMa, U30X0pa, H300apa

61 n/p «M3yueHne H30TEPMHYUECKOTO TPOIECCa

62 Pemrenue 3agau
CBs13b a0COJIIOTHON TEMIIEpaTypPhI

63 TEPMOJIMHAMHYECKON CHCTEMBI CO CpeIHe
KWHETHYECKON SHEPrruer MOCTYMaTENbHOr O
TENJIOBOI'0 ABHKEHUS €€ JaCTHI]

64 O0600111eHHE B CHCTEMATH3AIIHs 3HAHHUH 110
teme "OcHoBel MKT"
KonTponbsnas pabora o teme "OCHOBBI

65
MKT"
TepmoaunaMmuyeckas cucteMa. 3ajJaHnue

66 BHEIIHUX ycyoBui jiis T/l cuctemsl.

BHemHue u BHyTpeHHUE IapaMeTphl.
[TapameTpsl T/I cucTeMsl Kak cpeHHE




3HAYEHUS BEJIMYWH, OMMCHIBAIOIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE

67

HyneBoe Hauano TepMOJUHAMUKH.
CamonpousBonbHas penakcanus T /1
CHCTEMBI K TEIIJIOBOMY PaBHOBECHIO

68

Mopnens naeanbHOro ra3a B TEepMOJAMHAMHUKE.
VYcnoBus NpUMEHUMOCTH 3TOM MOJIENH

69

VYpaBuenne MenneneeBa-Knaneiipona u
BBIPAJKEHUE 17151 BHYTPEHHEN SHEPIUU

70

BeIpaskeHue 71 BHYTPEHHEN SJHEPTUU
OJJHOATOMHOT'0 U EAJIBHOIO Iasa.
KBa3ucratnyeckne U HECTaTUYECKHE
IIPOLECCHI

71

DnemeHTapHas paboTa B TEPMOJUHAMUKE.
Brrancnenue paboTsl o rpaduky mporecca
Ha pV-auarpamme

72

Tennonepenaya kKak cnocod U3MEHEHUS
BHyTpeHHei sHepruu T/] cuctemsl 0e3
COBEpIIEHUs pabOThI

73

KOHBCKI_II/I}I, TCILJIONPOBOAHOCTDL, U3JIYUCHUC

74

KommuectBo TennoTel. TenmmoéMKOCTh Tena.
VY nenpHasg v MOJIApHAS TEMJIOEMKOCTH
BEILIECTBA. Y A€NbHAs TEMJI0TAa CTOPaHUs
TOIIJINBA

75

Pacuér konmnuecTBa TEIIOTHI TpU
TenJonepenaye

76

1/p «I3mepenne yneabHON TemI0eMKOCTH
TeIa»




[Tonsarue o6 annabatHoM nporecce. [1epssiit

7 3aKOH TEPMOJIMHAMUKH
KonnuectBo TennoTsl 1 paboTa Kak Mepsl

78 WU3MEHEHUS BHyTpeHHeH sHeprun T /]
CHUCTEMBI
Bropoii 3aK0H TepMOAMHAMUKH JIJIs

79 PaBHOBECHBIX U HEPAaBHOBECHBIX MPOIIECCOB.
HeobpaTtuMocTs NpUpOAHBIX TPOIECCOB

20 [TpuHIUTIBI 1EH CTBHS TETJIOBBIX MAIIIMH.
KT

21 Maxkcumanbaoe 3Hauenune KIT. [ukin
Kapno

82 Pemtenue 3amau
DKOJIOTUYECKHE ACTIEKTHI HCIIOJIb30BaHUS

83 TEIJIOBBIX ABUTaTenei. TemnoBoe
3arpsA3HEHUE OKPYXKAIOLIEH CPEIb

84 Pemenne 3amau
OO0o01IeHNE U cCUCTeMaTU3AIUs 3HAHHUH 110

85 teMe "Tepmoaunamuka. TermnoBbie
MalIuHBL"

26 KonTponbHas padora mmo reme
"TepmoauHamuka. TemniaoBbie MalIMHbI"
[Tapoobpa3oBanue 1 KOHICHCAIHS.

87 Ucnapenne u kunenue. Y aeipHas TEI0TA
napooOpa3oBaHus
HachbilieHHbIC U HEHACBIIIICHHBIC TIAPbI.

88 KauecTBeHHast 3aBUCHUMOCTbH MJIOTHOCTH U

JaBJICHUS HACBIIICHHOI'O 11apa OT




TEeMIIEPaTyphl, UX HE3aBUCUMOCTh OT 00BbEMa
HACBIIEHHOI' 0 Napa. 3aBUCUMOCTh
TeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
KUAKOCTU

29 BraxuocTh Bo3ayxa. AOCoOTHAS U

OTHOCHUTCIbHAs BJIIa)KHOCTb

90 Pemenune 3amau

91 JI/p «I3mMepeHne BIaKHOCTH BO3TyXa»

Teépnoe Teno. Kpucrammueckue u
92 amop(HbIie Tena. AHH30TPONHUS CBONCTB
KpPHUCTAJIIIOB

93 IInaBnenue u KpucTaJluin3anus. YaenbHas

tenyora miaasieHus. Cyoammanus

Hedbopmanuu TBEpIoro tena. Pacrsokenue u
94 cxatue. Casur. Mogayies FOnra. [lpenen
ynpyrux nedopmaruit

Tennosoe pacmmpeHue KUAKOCTEN U
95 TBEPABIX TEJI. AHIAPMOHM3M TEIJIOBBIX
KoyeOaHMl YacTUI] BeIIECTBA

[TpeoOpazoBanue 3Heprun B (pa3oBbIX
nepexonax

96

97 YpaBHEHHUE TEIIOBOro OanaHca

98 Pewenne 3agau

[ToBepxHocTHOE HaTsDKeHMEe. Kanusuisipabie
99 siBNieHUs1. JlaBieHue o UCKPUBIEHHON

MOBEPXHOCTHIO XuAKOCTH. Dopmyna
Jlamaca

100 O0001IIEHNE U CUCTEMATU3AIIUA 3HAHUI 1O




Teme "ArperaTHple COCTOSIHUS BEILECTBA.
da3zoBblie Mepexonl"”

101

KonTponbsaas pabora o Teme "Arperataoie
cocTosHus BemectBa. Da3oBble nepexoasb”

102

DneKkTpu3anus Tela U e€ MPOosIBICHUS.
Onektpuyeckuii 3apsa. JIBa Buia
ANEKTpUY eCKUX 3apsanoB. [IpoBonHuKH,
JUAJIEKTPUKHU U IOy POBOJHUKH

103

DJeMeHTapHbII dNeKTPUUECKUN 3aps.
3aKOH COXpaHEHHUs AJIEKTPUIECKOT 0 3apsaa

104

BsaumoneiictBue 3apsanoB. Todeunsie
3apsasl. 3akoH Kynona

105

Peienue 3agau

106

DnekTpuyeckoe nojue. Ero nericteue Ha
ANEKTPUYECKUE 3aPSIbI

107

HanpskEHHOCTB DIEKTPUUYECKOTO MOJIS.
ITpoOHsbIi 3apsa. JInHuK HanpsXKEHHOCTU
anieKTprueckoro nois. O1HOpoaHOE
UIEKTPUYECKOE ITOJIE

108

HOTGHI_[I/IaJIBHOCTb SJICKTPOCTATUYCCKOI' O
mois1. PazaHocTh IMMOTCHIMAJIOB 1 HAIPSI)KCHUC

109

ITorenuunannHas OHCPIrusi 3apsijia B
QJICKTPOCTATHUYCCKOM II0JIC. ITorennuan
QJICKTPOCTATUYCCKOI'O IMOJIA

110

CBs13b HaNPsHKEHHOCTH 11OJIS U PA3HOCTH
MOTEHIUAJIOB AJIS JIEKTPOCTaTUYECKOT O
oJIst

111

[IpyHIMD CynePIO3ULINU DIIEKTPUIECKUX




noJien

112 Pemtenue 3amau

113 ITone Toueunoro 3apsaa. [loae paBHOMepHO
3apsKEHHOU cephl
[Toste paBHOMEPHO 3apPSHKEHHOTO IO 00BEMY

114 mapa. [Tosie paBHOMEPHO 3apsIKEHHON
OCCKOHEUHOH MIOCKOCTH

115 [IpoBOIHUKH B 3JIEKTPOCTATHIECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsI10B

116 JM3neKTpUKY ¥ MONyHIpOBOJAHUKHU B
ANEKTPOCTATUYECKOM T10JIE
Konnencarop. DneKTpoEMKOCTh

117 KOHJIEHCATOPa. DJIEKTPOEMKOCTH MIIOCKOTO
KOHJICHCATOpa

118 [TapannenbHOE cOEMHEHNE KOHAEHCATOPOB

119 ITocnenoBarenbHOE COEAMHEHNE
KOHJICHCAaTOPOB

120 OHeprus 3apsLKEHHOT0 KOHIeHcaTopa

121 Pemenne 3agau

122 JI/p «Onpenenenune 3Hepruu 3apsxKeHHOr 0
KOHJICHCATOpa»

123 JIBH>KEeHUE 3apsSAKEHHOM YaCTHUIIBI B
OJTHOPOZHOM JJIEKTPUYECKOM I0JIE

124 Pemtenue 3amau

125 O06o0mIeHue u cucTeMaTH3alus 3HaHUH 110
TeMe "DnekTpuyeckoe moie"

126 KonTtponsHas paboTa o teme




"OnekTpuyeckoe nose"

Cuna toka. [TocTosSHHEBINA TOK. Y CIIOBUS

127 CyIIECTBOBAHHUS TOCTOSTHHOTO
ANEKTPUYECKOT O TOKA

128 Ucrounuku Toka. Hanpsokenue u 3/1C

129 3akoH Oma i1l yyacTka I[eTH.
DIIEKTPUIECKOE COMTPOTUBIICHUE
3aBUCHMOCTh CONPOTHUBIIECHUSI OHOPOHOTO

130 MPOBOJIHUKA OT €ro UIMHBI U TUIOIaN
MOTIEPEYHOT 0 CEUCHHS

131 VienbHOe cONPOTUBIIEHNE BEILIECTBA.
Pemenune 3agau

132 [TocnenoBarenpHOE, TApaIETBHOE,
CMEIIaHHOE COEANHEHNE TTPOBOHUKOB

133 Pacuér pa3BeTBIEHHBIX 2JIEKTPUUECKUX
nenei. [IpaBuna Kupxroda

134 Pemenne 3agau

135 JIp «CoenmHenne mpoBOTHUKOBY

136 PaGoTa snekTpudeckoro Toka. 3akoH
Jxoyns —JleHna

137 Pewenue 3amau

138 MOIIHOCTB AJIEKTpUYECKOro ToKa. TeroBas
MOIIHOCTb, BbIJICJIIEMasi HA PE3UCTOpe

139 Pemenune 3amau

140 OJ1C 1 BHyTpeHHEE CONPOTUBJIICHUE
MCTOYHHKA TOKA

141 3akoH Oma 1715 monHOM (3aMKHYTOM)




ANEKTPUYECKON LIenn

142 Pemtenue 3amau 1

143 1/p «Openenenue DJIC u BHyTpEHHET O
COIPOTHUBJICHUS] ICTOYHUKA TOKa»

144 MoIHOCTh UCTOYHHKA TOKA 1

145 Kopotkoe 3ambikanue 1

146 KonneHncaTop B 11€nu nMoCTOSHHOTO TOKa 1

147 Pewenne 3amau 1

148 Pemenune 3amau no teme "I1oCTOSIHHEBIN |
AIEKTPUYECKUH TOK"

149 Pewenne 3amau o teme "l[locTossHHBIN |
ANEKTPUYECKUHN TOK"

150 Pemenune 3amau no teme "I1oCTOSIHHEBIN |
AIEKTPUYECKUN TOK"

151 O060061eHue 1 cucTeMaTH3aus 3HaHu| 1o |
teme "[10CTOSHHBIN AIIEKTPUUECKHI TOK"

152 KontponbeHas pabora o teme "llocTostHHBIN |
ANEKTpUY ECKUH TOK"
DneKTpudecKas MpoBOJAUMOCTb Pa3JIUYHBIX

153 BEILIECTB. DJIEKTPUYECKUIM TOK B METaIax. 1
CBepxnpoBOIUMOCTh
DIIEKTpUYECKUN TOK B pacTBOpax U

154 pacniiaBax 3JeKTpOJauTOB. 3akoHbl Dapanes 1
JUTSL DJIEKTPOIM3a

155 DJeKTprUYecKuil ToK B razax. [lnazma 1

156 1/p «VI3mepeHue 3apsiaa dJIEKTPOHAY

157 DNeKTpUYEeCKnil TOK B BakyyMme. BakyymHbie 1




npubopsl

158

DNEKTPUUYECKUN TOK B MOIYIIPOBOJHUKAX

159

[TomynpoBoHUKOBBIE TPUOOPEI

160

PesepBHbIii ypok. O0001IeHNHE 1
CHCTEMAaTH3aINs 3HAHHUH 110 TeMe
"KunemaTuka"

161

Pe3epBHbIii ypok. O0001IEHUE T
cHCTEMAaTU3al|sl 3HAHWI 110 TeMe
"Imaamuka"

162

PesepBHbiii ypok. O0o01eHue u
cucTeMaTu3anud 3HaHui no teMme "CraTuka
TBEpIOro Tena"

163

PesepBubiii ypok. O6001meHue u
CHUCTEeMaTH3alus 3HaHUI 110 TeMe "3aKOHbI
COXpaHEHHs B MeXaHuKe"

164

Pe3epBHbIii ypok. O6001IeHUE T
cucTemMaTu3anus 3HaHui 1o reme "OCHOBBI
MOJIEKYJIIPHO-KMHETUYECKON Teopun"

165

PesepBHbIii ypok. O0o01meHue u
CHCTEMAaTHU3alMs 3HAHUH 110 TEME
"Tepmoaunamuka. TernoBbie MalIMHBI"

166

PesepBHbiii ypok. O0o01meHue u
cHCTeMaTH3alys 3HaHHU 110 TeEME
"ArperaTHble COCTOSIHUS BELIECTBA.
da3oBbie Mepexonl"”

167

PesepBubiii ypok. O6001meHue u
cucremMarus3anus 3HAHUHU II0 TEME
"OnekTpuyeckoe mnoie"




PesepBubiii ypok. O6001meHue u

168 cucTeEMaTU3alud 3HAHUI IO TEME 1
"TToCTOSIHHBIN 3JEKTPUUYECKUI TOK"
PesepBHbiii ypok. O600meHue u
169 cucTteMaTu3anus 3HaHuil o teme "Toku B 1
pa3nM4YHbIX cpenax”
170 Pe3epBHBI ypOK. 1
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME




11 KVIACC

KoanuecrBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoxa Konrpoabubie | Ilpakruyeckune Aara unpposLre
Bceero u3yyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
BzaumoneiicTBre MOCTOSHHBIX MAaTHUTOB U
1 MIPOBOJHUKOB C TOKOM. MarHuTHoe€ 1osJe. 1
I'unore3za Amnepa
Bekrop marautHON nHAyKUuu. [IpuHImun
2 CyNEepHO3ULUN MAarHUTHBIX noJiel. JInauun 1
MarHUTHON MHIYKIIHH
3 MarauTHOE€ 1oJie TPOBOAHUKA C TOKOM. 1
OnbIT Dpcrena
4 JI/p Nel «MccrienoBaHue MarHUTHOTO TTOJIS
MarHHUTOB)
Cuna Amnepa, €€ HanpaBJIeHUE U MOIYJIb 1
Pemienue 3amau 1
7 [Ipumenenue 3akoHa Amnepa. |
DNEKTPOU3MEPUTETbHBIE TPUOOPHI
8 Jl/p Ne2 «M3mepenne cuiiel AMmrepa
Cuina Jlopenua, e€ HanpaBjeHUE U MO YJIb.
9 JBrxeHuME 3apsSKEHHON YaCTUIIBI B 1
OJIHOPOJTHOM MarHUTHOM I10J1€
10 Pemrenue 3amau 1
11 PaGoTa cuiel JIopeHia 1
12 Pentenue 3anmau 1
13 MarHuTHO€ 10Jji€ B BEIIECTBE. 1




®eppOMarHeTUKH, Mapa- U TUaMarHeTUKU

OcHOBHBIE CBOWCTBA (heppOMArHETHKOB.

14 [IpumeHenue peppoMarHeTHKOB

15 Pemenue 3anay no reme "MarautHoe nosne"

16 Pemenne 3amau mo Teme "MaruutHoe moie"

17 SIBneHME 2JIEKTPOMArHUTHONW MHIYKIIUH.
[ToTok BEKTOpa MarHUTHON UHAYKLIUH

18 OJ1C uHayKIMu

19 3aKOH JIeKTPOMArHUTHOW WHIYKIIUU
®dapanes

20 Buxpesoe anexrpuueckoe noine. Toku Oyko

71 JI/p Ne3 «MccnenoBanue siBIeHUs
AIIEKTPOMArHUTHON MHTYKIIHH

” OJ1C uHAYKIHUU B IBHXKYLIUXCSI
MIPOBOJTHUKAX

23 Pemenne 3anau

24 [IpaBuno Jlenua

)5 NunyktuBHOCTE. KaTyrika nHIyKTHBHOCTH
B LIENIM IOCTOSIHHOT'O TOKa

26 Asnenne camonnaykuuu. IJC
CaMOMHYKIIUHU

7 DHeprusi MarHUTHOT'O MOJIsI KATYIIKH C
TOKOM. DJIEKTPOMarHuTHOE MoJie

)3 JI/p Ne 4 «MccnenoBanue siBICHUS
CaMOMHIYKIII

29 Pentenue 3anmau

30 O06o061IeHne u cucTemMaTH3als 3HaHUH 110




TeMe "DieKkTpoanHaMuKa"

KonTponpHas pabora 1o Teme

31 \ "
DJIeKTpOAMHAMHKA

39 KonebarensHas cuctema. CBOOOTHBIE
konebanus. ['apMoHndeckue KonebaHus

13 KunemaTtnaeckoe u TuHaMUYECKOE
OIHMCaHKE KOJICOATEIHHBIX IBUKCHUN
DHepreruyeckoe onucanue. BeiBog

34 JTUHAMUYECKOTO OMMCAHUS TaPMOHUYECKUX
KOJeOaHUH U3 UX SHEPreTHIECKOTO U
KHHEMaTHYECKOTO OIMCaHHS

35 Amruutyna u dasza koneOaHmi
[lepuon u yacrora konedanuii. [lepuon
MaJIbIX CBOOOHBIX KOJIEOaHMI

36 MaTeMaTu4yecKoro mMastHuka. [lepuon
CBOOOJIHBIX KOJIE€OaHUI PY>KUHHOT O
MasTHUKA

37 JI/p Ne5 «Omnpenenenue nepruonaa KoyieOaHus
MasiITHHKA

13 3aTyxatomue Kosnedanus. BelHyX1eHHbIE
konebOanus. Pezonanc

39 ABTOKOIIEOAHUS

40 Pemenne 3anau

A1 Ypok-koH(pepeHnus "MexaHu4ecKue
KojicOaHMS B My3bIKaJbHBIX HHCTPYMEHTaX"

4 Jl/p Ne6 «I1peobGpa3oBanuie 3HEPrUH B
MPY>KUHHOM MasiITHHKE)

43 O06o06mIeHne u cucTeMaTH3als 3HaHUH| 110




teMe "Mexannueckue konedbanusa"

DNeKTpOMarHuTHbIE KoJeOaHusl.

4 KonebaTenbHblil KOHTYp
®opmyna Tomcona. CBs3b aMIUTUTYbI

45 3apsfa KOHACHCATOpa ¢ aMIUTUTYO0M CHUJIbI
TOKa B KOJIEOATEIbHOM KOHTYpE

46 3aK0H COXpaHEHHS SHEPTUU B UCATBHOM
KoNebaTeTbHOM KOHTYpe
3aTyxaro1ue 3JIeKTPOMarHUTHbIE

47 kosiebaHus. BelHyX1€HHBIE
AIIEKTPOMArHUTHBIE KOJIEOaHUS

48 IlepemennsbIil TOK. Pe3ancTop u KOHIEHCaTop
B LIENIM IEPEMEHHOr0 TOKa

49 Kartymika nHIyKTUBHOCTH B II€TIH
MePEMEHHOT 0 TOKA

50 3akoHn Oma J1st DJIEKTPUYECKOM TeTTH
MePEMEHHOr 0 TOKa
MoHOCTE NEPEMEHHOIO TOKA.

51 AMIIIMTYTHOE U JEHCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HAIIPSKCHHS

52 Pe3onaHc B 3JIeKTpUYECKON LIeMH

53 Pemenue 3anau
JI/p Ne7 «OnipenencHre BEIMUYUHBI TOKA U

54 HaIPsHKEHUS TTPU TPOXOXKACHUU Yepes
pE3UCTOP, KATYIIKY, KOHAEHCATOP»
Wneanbubiif TpanchopmaTop.

55 [TpousBoACTBO, Tepeaayda u nmorpedieHne

JNEKTPUUECKOW SHEPIUHU




OKOJIOTMYECKHUE PUCKH TIPU IPOU3BOJCTBE

56 anekTposHepruu. KynpTypa ucnoab30BaHUs
3JIEKTPOIHEPTUU B MOBCEITHEBHOU KUZHU

57 Pemenue 3anau

58 Pemenue 3anau

59 OO6o01meHne 1 cUCTeMaTH3alusI 3HAHUM 110
Teme "DJIEeKTPOMAarHUTHBIE KoeOaHus"

60 Mexanundeckue BOIHbI. XapaKTepUCTUKH
MEXaHUYECKUX BOJIH

61 CBoiicTBa MEXaHMYECKUX BOJIH

62 3ByK. XapaKTEpUCTUKH 3ByKa

63 HNHudpaspyk u yinprpasByk. [llymoBoe
3arpsi3HEHUE OKPYKAIOLIEH CpeJibl

64 Pemenne 3anau

65 Jl/p Ne8 «M3ydueHne 3ByKOBBIX BOIHY

66 DJIEKTpOMarHuTHbIE BOJHBL. M3nydueHue
ANEKTPOMArHUTHBIX BOJIH

67 DHeprust eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
[Ikasa 371€eKTPOMarHUTHBIX BOJIH.

68 [IpumeHeHue 31eKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY
[IpuHIUTIBEI paAOCBSI3HU U TEIEBUICHUS.

69 Panunonokamus. Dj1eKTpoMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEH CpeJibl

70 KonTtponwsnas pabora no teme "Konebanus

U BOJTHBI"




Caer. 3aKOH IIPSIMOJIMHEWHOTO

71 pacnpocTpaHeHusl CBEeTa

7 Pemenue 3aa4 Ha MpUMEHEHHUE 3aKOHA
MPSIMOJIMHEHHOT 0 pacpoOCTpPaHEeHUs CBETa

73 Otpaxxenue cBeta. [1iockoe 3epkaio.
Cdepuueckoe 3epkaio
[Ipenomnenue cBera. AGCOMIOTHBIN U
OTHOCHUTEIbHBIN MTOKA3aTENb MPETOMIICHHUS.

74 ITomHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbII yroy NOJHOr0 BHYTPEHHET O
OTpa)KeHUs

75 Pemenue 3a1a4 Ha NpUMEHEHU € 3aKOHOB
OTPa’KEeHUs U MPEIOMIICHUS CBETa

76 JI/p Ne 9 «Onipenenenue nokasarens
MPEJIOMIICHHSI CTEKIIa»

77 Xon myueli B npusme. [lucniepeus ceera.
CrnoxHnblii cocTaB 6enoro ceera. [[Bet

73 JInn3zel. oKyCcHOE pacCTOSHUE U
ONTUYECKAs CHJIA JIMH3bI

79 [TocTpoenune n3o0pakeHni B IMH3aX U UX
cUcTeMax. YBEJIU4EHUE JIUH3bI
Pewenue 3anau Ha nocrpoeHue

80 U300paKeHUH, MOTy4aeMbIX ¢ TOMOIIBIO
JIVH3

81 JI/p Ne 10» Ompenenenue hoKycHOTO
pPacCTOSTHUS JTMH3bI)

82 I'ma3 kak onTuyeckas cucrema

83 Pemenue 3anau. [Ipenenst npuMeHUMOCTH




r€OMETPUYECKON ONTUKHU

84 CKOpOCTh CBETA U METOJIbI €€ U3MEPEHUS

85 Jucnepcus cseta

86 Wutepdepenmus cera

37 KorepeHTHBIE HCTOYHUKH. Y CIIOBUS
Ha0JII0IeHUS] MAKCUMYMOB 1 MUHUMYM OB

88 Pemenue 3amau

89 [Ipumenenue unteppepeHunn

90 Hudpakuus cBera

91 HudpakunonHas pemérka. Y cioBue
Ha0JII0/IeHU s TJ1aBHBIX MAaKCUMYMOB

92 Pentenne 3amau

93 [TonepedHOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera

94 JI/p Nel 1»Onipenenenre JIMHBI CBETOBOM
BOJIHBI»

95 Pemenue 3amau

96 CaeroBbl€ sIBJIEHUS B IPUPOE

97 O6o0061ieHue u cucTemMaTH3alys 3HaHui 1o
teme "OnTuka"

98 KonTtponbshas pabora no reme «Ontukan
['paHuLIbl NPUMEHUMOCTH KJIaCCUY €CKOU

99 MEXAHUKU. 3aKOHBI 3JIEKTPOJUHAMUKH U
MPUHIUIT OTHOCUTEIBHOCTU

100 [TocTynaTel crienMalIbHON TEOPUH
OTHOCHUTEIIBHOCTH

101 [IpocTpaHCTBEHHO-BpEMEHHOM MHTEPBAJ.




[IpeoGpazoBanus Jlopenma. Y cnopue
INPpUYIUHHOCTHU. OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U
COKpPAICHUEC AJIUHBI

OHeprusi U UMILYJIbC PEIATUBUCTCKON

102 1
YaCTHIIBI

103 CBs13b Macchl € 3HEPruei 1 UMITYJIbCOM ]
PEJIATUBUCTCKOM YacTHUIIbl. DHEPrus MOKOsI

104 JI/p Nel2 «Onpenenienue uMIyibca U
SHEPrUuu PEeNISITUBUCTCKUX YACTHUID)

105 PaBHOBECHOE TEIIIOBOE U3ITyYEHHUE 1

106 3akoH cMmenieHus Buna 1

107 I'unore3a M. Ilnanka o kBaHTax. @OTOHBI 1

108 DHeprus 1 UMITyJIbC GoToHA 1

109 ®ortoapdext. OnpiThl A. I'. Ctonerona. |
3akoHbl poTo3ddexTa

110 VYpaBHenue DitHmTeiHa as porosdpdekra. 1
"Kpachas rpanuna” ¢poroaddexra

111 HaBnenne ceera. OnbiThl 1. H. JleGeneBa 1

12 JI/p Nel3 «Onpenenenre nocTOTHHON
[TInanka»

113 BosHoBBIE cBOMCTBA YacTHULL 1
Bomnel ne bpoiua. Jlinaa BonHb! 1e bpoitist

114 1 pa3Mephl 00JIACTH JIOKAJTU3AIHH 1
JIBUKYIIEHUCS] YACTUIbI

115 KopnyckyisipHO-BOJIHOBOH Ayanu3M 1

116 Judpakuus 31eKTPOHOB Ha KPHCTAIIaxX 1




Crienuduka n3MepeHuii B MUKpOMUDE.
CooTHoI1IeHUSs HEOoNpe1eIEHHOCTEN
Iefizenbepra

117

Pemenue rpaduueckux 3amay

118

Pemenne pacu€tHbix 3a1a4

119

KonTtponwsnas pabora o Temam: "OCHOBBI
CTO", "KopnycKyJISpHO-BOJIHOBOM
Tyanu3m"

120

OIBITEI 11O HCCIICA0OBAHUIO CTPOCHUS aTOMA.
[Tnanerapuas moaens atoma Pezepdopna

121

IToctynatel bopa

122

Buns! cnexktpoB. CrieKTp ypOBHEW S3HEPIrUH
aToMa BOIoOpoAa

123

JI/p Nel4 «MccnenoBanue cnekTpa
Pa3psLKEHHOTO Ta3ay

124

CnonTaHHOE U BBIHYXJICHHOC U3JIYUCHHUC
CBCTa

125

Jlazep

126

Hyxnonnast monens siapa I'eiizenOepra-
HBaneHko. 3apsa 1 MaccoBOE YHUCIIO sJIpa.
H3o0Tonel. PannoakTnBHOCTH

127

3aKoH paJuoakTUBHOro pacnazga. CBoicTBa
MOHM3UPYIOIIETo u3inyyeHus. Biusuue
PaaoaKTUBHOCTH Ha KUBbIE OPraHU3MBI.
HozumeTtpust

128

OHeprusi CBs3H HYKJIOHOB B sape. SnepHble
cuiibl. JlegekT maccol sapa. SnepHeie
peakuuu. SAnepusie peaktopsl. [Ipodiembr




yIpaBIsieMOr0 TEPMOSIEPHOr0 CUHTE3A.
DKOJOrHYecKre aCeKThl pa3BUTHUS SAEPHOM
SHEPreTUKU

129

Metoabl perucTpauru U UCCaea0BaHUS
3JIEMEHTapHBIX YacTull. ODyHAaMEHTAJIbHBIC
B3aUMOJIeH CTBUS. baproHbl, ME30HBI U
nentousl. [IpeacraBnenue o CtaHaapTHON
Mozenu. KBapk-riitooHHas MoJieib aJipOHOB

130

JI/p Nel5 «MccnenoBanue paanoakTUBHOIO
(doHax

131

®usuka 3a npeaenamu CtaHgapTHOM
Mojaenu. TémHas MmaTepus U TEMHas
sHeprus. EAMHCTBO (u3nueckol KapTHHBI
MHpa

132

Otansl pa3sBUTUSA ACTPOHOMUHN. 3HAYCHUE
aCTPOHOMUH

133

[TpuMeHUMOCTh 3aKOHOB (PM3UKH JJIS
00BSICHEHHUSI PUPOJIBI KOCMUYECKUX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HCCIIEOBAaHUN

134

CoBpeMeHHBIE ONTHYECKHE TEIECKOIIBI,
panuoTeNeCKOIbl, BHEaATMOC(hepHas
aCTPOHOMHUS

135

Bun 3Bé3nnoro Heba. Co3Be3aust, ipKue
3BE3/IBI, IIJJAHETHI, UX BUAUMOE JBUKCHHE

136

JI/p Nel6 «HabGumronenne 38e31HOT0 HEOa»

137

Comnueunas cucreMa. Comaie. Conmaeunas
akTUBHOCTB. M cTounuk sHepruu CoJiHIa 1




3BE3]

138

3BE371bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "criekTpaiabHBINA Kj1ace —
CBETUMOCTB"

139

3B€3,Z[BI TJIaBHOM IIOCJICA0OBAaTCIBbHOCTH

140

Buytpennee crpoenue 38&31. CoBpeMEHHBIE
MPEACTABICHUS O MPOUCXOKICHUN U
spomonuy CojHIa u 3B€37. DTalbl JKU3HU
3BE3]

141

Maineunsiii [1yTe — nHama ["anaktuka. Tumnsl
rajgakTuk. YEpHbIE ObIPHI B SAPAX TATAKTHK

142

Bcenennas. Pacimipenue Beenennoit. 3akon
Xab6ua. Teopust bonbioro B3phIBa.
PenukToBoe uznyuenue

143

Macrabnas ctpykTypa BeenenHoi.
MeraranakTrka

144

Hepeménnsie npobiieMbl aCTpOHOMUN

145

O00011IeHE U CHCTEMATU3AIMs 3HAHUH.
Ponp ¢usnkm u actpoHOMUHM B
9KOHOMHUYECKOM, TEXHOJOTHISCKOM,
coLMaJIbHOM U 3THYECKON chepax

eI TCILHOCTH YEI0BEKA

146

O06o0011eHne 1 cucTeMaTu3alys 3HaHUH.
Ponb 1 MecTo GU3MKH U ACTPOHOMHUU B
COBPEMEHHON Hay4YHOU KapTHUHE MUpa

147

O60011eHNe U cucTeMaTU3alys 3HaHUM.
Ponb ¢usnueckoit Teopun B popMrupoBaHuH
MIpeJCTaBICHUN 0 (PU3NUECKON KapTHHE




MHpa, MECTO (PU3UIECKOI KapTHHBI MHUpa B
00IIeM PsIly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX [IPEICTABIECHUN O IPUPOJE

O00011IEHNE U CUCTEMATU3ALAA 3HAHWI IO

148 "
teme "Kunemarnka"

149 O06o06meHne u cucTemMaTH3alys 3HaHUH 110
teme "Kunemarnka"

150 OO6o0meHne 1 cucTeMaTH3alusl 3HAHUH 110
teme "Jlunamuka"

151 O06o00meHne u cucTeMaTH3alus 3HAHUM 110
teme "CrtaTuka TBepaoro tena"

152 OO6o0mIeHre 1 cUCTeMaTH3alusl 3HAHUM 110
Teme "3aKOHbI COXpaHEHUs! B MeXaHuKe"
O06o00meHne u cucTeMaTH3alus 3HaHUM 110

153 Teme "OCHOBBI MOJNIEKYJISIPHO-KNHETHY €CKOU
Teopun”

O06o0meHne u cucTeMaTH3aIus 3HaHUH 110

154 teme "TepmonnHamuka. TerioBele
MaIITHBI"

O06o0011eHne 1 cucTeMaTH3alus 3HAHUM 110

155 Teme "ArperatHbie COCTOSIHUS BEIIECTBA.
®da3oBsbIe nepexons!"”

156 OO6o0meHre 1 cUCTeMaTH3alusl 3HAHUM 110
TeMe "DiekTpuyeckoe mosue"

157 O6o00meHne u cucTeMaTH3alus 3HaHUM 110
teme "[10CTOSHHBII IIEeKTPUIECKHI TOK"

158 O06o01IeHne u cucTemMaTH3alus 3HaHUH| 110

teme "Toku B pa3nuuHbIX cpeaax”




159

0O00011IEHNE U CUCTEMATU3ALA 3HAHWI IO
teMe "MaruurtHoe mnose"

160

PesepBHbIii ypok. O6001ICHNE 1
CHCTEMAaTH3alMs 3HAHUH 110 TEME
"DneKTpoMarHuTHas UHAYKIHs"

161

Pe3epBHbIii ypok. O00011IeHNE U
CACTEMATHU3AIUA 3HAHUH 10 TEME
"MexaHndeckue Koneoannsa"

162

PesepsHbIii ypok. O6001ICHHE 1
cHCTeMaTH3alus 3HaHU 110 TeMe
"DJIeKTpOMarHuTHbIC KoJieOaHus'

163

Pe3epBubIii ypok. O0001IeHNE 1
cUCTeMaTH3alus 3HAaHUH 10 TemMe
"MexaHU4eCKUe U JIEKTPOMarHUTHBIE
BOJIHBI"

164

Pe3epBHbIii ypok. O0061IeHNE U
cucTeMaTHh3anus 3HaHui mo reme "Onruka"

165

PesepsHbIii ypok. O60011eHNE T
cucTeMaTu3anus 3HaHuH 110 TeMe "OCHOBBI

CTO"

166

PesepsHbIii ypok. O6001ICHHE 1
cHCTeMaTH3alus 3HAaHUI 10 TeMe
"KopnyckyasipHO-BOIHOBOM ayamu3m"

167

Pe3epBHbIii ypok. O0001IeHNE 1
cucTeMaTu3aluna 3HaHUuU o teme "dusnka
aToma"

168

Pe3epBHblii ypok. O0001IeHNE U
CHUCTEMATHU3AIMs 3HAaHUH 110 TeMe "Dusuka




ATOMHOTI'O dapa U 3JICMCHTAPHBIX LIaCTI/III'

PesepBHbIii ypok. O6001IeHNE U

169 CHCTEMaTH3aIus 3HAaHUM 110 TEME 1
"OnemMeHTHl acTpopu3uKu"
170 PezepBHblii ypok. O0001IeHNE 1
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOIT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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