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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOl mporpammsl, npeacraBieHHbIx B @I'OC COO, a
Takke ¢ yuétoM (denepanbHON pabodeit mporpaMmbl BocnuTaHus W Konuenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®denepanuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTrPaMMBI.

[Tporpamma no ¢usuke onpeaenser 00s13aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIIEI0BATENbHOCTh U3YUECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW OOy4arou[uxcsl.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LEAX, COJEpKaHUH, OOLen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUsA OOYYaIOIMXCS CpEICTBaAMU
yuebHoro npeameta «duznka» Ha yriayOJIEHHOM YPOBHE.

N3yuyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEain30BaTh
3a/layu MPOPECCUOHAILHON OpPHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHaTBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme mo (QusMke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaTh
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHET0 OOIIEro 00pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€HHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIIMXCsS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOnEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOia&éHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o ¢u3UKEe HUMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIb30BAHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYHMX MTPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTAaBISCT BO3MOXKHOCTH ISl pealii3alldd  Pa3JIMYHbIX METOANYECKUX
MOJXO/JOB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NP YCJIOBUHU
coxXpaHeHus1 00s13aTENbHOM YaCTH CoJIepKaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTyMas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busngeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHUPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyvaromerocsi, B (pOpMHUpPOBAHUE YMEHUN NPHUMEHSATHh HAay4YHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKN Ha ypOBHE CPEHETO 00IIero 00pa30BaHus MOJI0KEH
PSAI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK IPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SBIIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peanuzanys npeamnosiaracT HCIOJb30BaHUE
IYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIeCTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpOOIeMamu.

Hoesa npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbICE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX DKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke 00CYXKIEHHUs
po0sIeM paloOHAIBHOTO NPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHME cofiepKaHUs MTPOTPAMMBbI TT0 (PU3UKE JOJHDKHO OBITH MMOCTPOCHO HA
NPUHLININAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTCsl Ha UCIONIb30BAHUH CAMOCTOSITENIbHOTO AKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. [lms yrioyOnaéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOTO OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
MaTtepuana, JabopaTopHbie paboThl U PabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanu3anuud (PU3NYECKOrO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPaKTUKyMa B CHCTEMY JIaOOpaTOpHBIX pPabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom mon paboramu
MPaKTUKyMa TTOHMUMAETCsl CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BUIa O€3 MOIIAaroBO HHCTPYKIIMH.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MPaKTUKyMa MPEICTaBIICHA €IWHBIM IepedHeM. Brioop
TEMAaTUKH I 3THX BHJIOB YYCHHYECCKUX MPAKTHYCCKUX PAOOT OCYIIECTBISCTCS
y4aCTHUKaMHU 00pa30BaTEIBLHOTO MpoIlecca UCXO0/IA U3 OCOOEHHOCTEHN MOYypOYHOTrO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHWE OOYYaIOMUMHCS YMEHHSIMHU TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHHUS, WCCIACAOBAHMUS 3aBHCHUMOCTEH (DU3UYCCKUX BEIMYUH WU ITOCTAHOBKY
OTTBITOB TIO TMPOBEPKE MPEITTOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENSETCA PEHICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THRIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3NUYECKOU MOJENbIO, TTO3BOJISIONINE MPUMEHSITh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfena Kypca, Tak U
WHTETpUpys MPUMEHEHHUE 3HAHUM U3 Pa3HbIX pa3ielioB. [[s KkadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCSL 3aJaHusi Ha OOBSICHEHHE/NMpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bU3UYECKOM MOJIEIH ISl CUTYaIlHH MMPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIITyOJaEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCA B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3WMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe obOopynoBanue (opmMupyercs B COOTBETCTBUU C
MPUHITIIIOM MHWHUMAJIBHOM JOCTaTOYHOCTH HM  OOECIEYMBACT ITOCTAHOBKY
MEPCUYNCIICHHBIX B TMporpaMMe 1O (GU3WKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIEHUW ©W  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o0OOpymOBaHWE [JIsI YYEHUYECKMX MPAKTUYECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIHeuMBaEeTCs B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHuueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dopMupoBaHHe HHTEpeca M CTPEeMJICHHS OOYyYaromMxcsi K HaydYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE WX HHTEIUIEKTyalIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

(bopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa MU3yYEHHsS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dopMupoBaHHUE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyaymei
npo(eCCUOHANBHOM  JI€ATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 00ecrneuynBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npoiiecce u3yueHus Kypca GU3uKy Ha YPOBHE CpETHETO O0IIero o0pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHUI MPUMEHSATh TEOPETUUECKUE 3HAHUA AJ11 O0BbICHEHHUS
(bu3nuecKkux SBICHUI B MPUPOJE W JUIsl NPHUHATHS NPAKTUYECKUX DPEIICHUH B
MMOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IUMYHbIX 3aJad4 C SBHO 3aJaHHOMN
bu3nyeckoil MOJENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckol MoJenH, aJeKBaTHOM YCJIOBMSIM 3ajlaud, B TOM YHCIE 3aaad
WHKEHEPHOIO XapaKTepa,

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTMYECKHUX IIPOLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAHUS U IIPOBEICHUS
bu3MUecKuX HSKCIEPUMEHTOB, aHaldW3a W HHTEpHpeTauu uHbOpManuuy,
OIPEIENIEHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHS YMEHMM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoOBEHb) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JEaeT BBIOOP
NPOBEJCHHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTalIbHAs HayKa o npupojae. HayuHblil MeTo/1 MO3HAHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus npuposl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHAJIOTOBBIE U LU(POBBIE
U3MEPUTENIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMid  (U3MYECKUX  BEIMYMH  (aOCOJIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIICHUNA M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJNO, HWJealbHAasl KUIKOCTb, HWACATBHBIN Ta3, TOUCUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro puMeHUMocTU. Pusznueckas
TEOpHUS.

Ponb m mMecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

W3mepeHne cwibl TOKAa M HANpsDKEHUS B LENHM NOCTOSHHOTO TOKa IpHU
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoH naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MTPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmkeHHe. OTHOCUTETBHOCTh MEXAHHUYECKOTO JIBHXKECHHS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1la4yil MEXAHHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro MNPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOpPEHHE MaTepUaIbHOW TOYKH, MX TMPOEKUHUH Ha OCH CUCTEMbI KOOpJMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBLHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YckopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TPpaUKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY)KHOCTH. YTJOoBasg M JIMHEWHasi ckopocTh. Ilepmon u ydactora oOpalieHusl.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JNBWKEHUE CHapsAO0B, LEMNHbIE, IIeCTepEHYAThIE M PEMEHHBIE MEpeaadH,
CKOPOCTHBIE JIN(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

CrocoObI UCcIIEIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[Tpeobpa3oBanre ABMKEHUN C UCIIOJIb30BAHUEM MEXAHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBMKeHUS Tena, OPOIIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEeH, TPACKTOPHUI, CKOPOCTEHN NBUKEHUS OAHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEAEIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpeHHs MpU MPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI JTabOpaTOPUN ).

W3yyenue nABMXKEHHS Tena, OpOIIEHHOro Topu3oHTaidbHO. [IpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIUOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TelIa.

W3yyeHue IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW IO MOZIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHUs KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHeprumaneHbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tspbkecTd. 3aBUCHMOCTbh YCKOPEHHsI CBOOOJHOIO MaJI€HUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmUpoOTHl. J[BH>KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cwina ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, aBMKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TElla B
YKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKCHHS.

Hasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue nBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne nByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cWil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TE.

N3mepenune macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MTAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBHCHMOCTH BpPEMEHHU JIBHXKEHHUS Opycka IO
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.



HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOLIUX B NPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

W3ydeHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrKeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKCHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuibl.
CrnoxeHne cuil, IPUIIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTENIBHBIA KpPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIi10BUsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIUTENHOB U pacUYET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. L[eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynbe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOukW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOUYKH.



[loTeHIMaNIbHBIE W HENOTEHUMAJIBbHbIE CHWIBL. lloTeHnmanpHas >HeEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsE CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACANbHON JKHIKOCTH Kak CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHu4yecKkre yCcTpOoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpamieHUs] KUHETUYECKOM M TOTEHLMAJIbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmuKkym.

M3mepenne nMiyiibea Teia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

M3mepeHne KHHETUYECKOM YJHEPTUM TEJIA 110 TOPMO3HOMY ITyTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CHJIBI
TpEeHUSI.

Omnpenenenue pabOThl CHIIBI TPEHHUS TP JABMXKEHHH Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MoJsekyasipHas pu3uKka U TePpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUST MOJIEKYJsipHO-KuHeTnYeckor Tteopun (MKT), ux
ompiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUIL] BellecTBA. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TN U OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE ITHUX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOTO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJIEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UAECAIBHOTO rasa).

CBs13p a0CONMIOTHON TeMIEepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEAHEN
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHHYeCKre YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPHUAIIOB.

Jlemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u rcciieoBaHue U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HccnenoBanne mpouecca YCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IPH
TeII000MEeHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mporecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
rdpoBoii 1abopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW JJIs
TEPMOAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKON CHUCTEMBl KAaK CPEIHUE 3HAYEHHUS BEJIWYMH, OMHCHIBAIOLIUX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoOM3BOJIbBHAS — peflaKcalys
TEPMOJIMHAMHYECKOU CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnenes wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—Kiamnelipona U BbIpaKeHUE JJII BHYTPEHHEW SHEPTUU.
VYcnoBusi MpUMEHUMOCTH 3TOM MOJIEIH: HU3KAas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUU OJHOATOMHOTO HJEaJIbHOIO
rasa.

KBazucraruueckue U HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMuKe. Boruucienue paboTel 1o rpaguky
npoliecca Ha pV-auarpamme.

Tennonepegaya  Kak  crnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YAelnbHass W MOJISIPHAs
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHME Maliepa. YaenbHas TEIUIOTa CTrOpaHus
ToruBa. Pacu€r kommuecTBa TemIOTHl mNpu Temonepenaye. I[lonsarue o0
aanabaTHOM TIpoIiecce.

[lepBblidi 3aKkOH TepMOAWHAMHKU. BHyTpeHHsAss »sHeprus. KonnuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3akoH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJAMHAMHMKHA Ul  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIe! geicTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KIIJI. [uki Kapno.

DKOJIOTMUECKHUE aCTEeKThl UCIOJIb30BAaHUS TEIUIOBBIX JBUTaTenei. TeruioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHruecKkue yCTpONCTBA U TEXHOJOTMYECKUE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUSA «TEIUIOBBIX» OTXOJOB C
WCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadbaTudecKoM pacIIupEHUN.

Bo3nymHoe orauso.

CpaBHEHUE y/ACNIbHBIX TEINIOEMKOCTEN BEIIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumneHue. YaeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacpblllieHHBIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M AABJIECHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIICHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JABJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAs U OTHOCUTEIIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctaim3anus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

Hedopmanuu tBEpaoro Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedhopmariuii.

TemnoBoe pacmupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenie. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3zoBbIX MEPEX0ax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(phuUImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie spinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOILIECCHI:  KHUIKHE
KPUCTAJLTbI, COBPEMEHHBIE MAaTEpUAIIbI.

Hemoncmpayuu.

TerioBoe paciupeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM JTaBJICHUM.

N3mepenure cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTbHBIMH TJIEHKAMH.

CmauuBaHue.



KanwisipHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHs BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIABJICHHUS JIbJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
ITOMEIIECHHH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3uHOBOro odOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYecKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJNEKTPUYECKUN 3apsifl. 3aKOH COXPAHEHUSA DJIEKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éHHocTh  anekTpuueckoro  mosisa.  [IpoOnbiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OIHOPOIHOE DIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH NMOTEHIMATIOB U
HanpspbkeHue. [loteHnumaneHas dSHeprusa 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHnMan 3neKTpOCTaTUYECKOro NoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIIMAIIOB ISl AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaKk u
HEOTHOPOJIHOTO).

[IpuHIMIT CYyIEPIIO3ULINY STIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PAaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HanpsHKEHHOCTH AITHX TOJIEH U
HKBUITOTEHLIIMAJIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPs/IOB.

JuanexTpuku B DIIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: DIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAgu
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

OueHka cujl B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B YHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEILHOM COEAUHEHNH KOHAEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulil 31eKmpuyecKull mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust CyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHHMKM
toka. Hanpsikenue U u D]1C é.

3akoH OMa i1 ydacTKa [EMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COMPOTHUBJICHUS
OJTHOPOJHOrO IMPOBOJHHMKA OT €ro JUIMHbI W IUIOMIAJHA MOINEPEYHOrO CEYEHMS.
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBaTenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux menei. [IpaBmia Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTh, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOM I1emu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MoCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

N3mepeHre Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSOKEHUA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJINHBI,
IJIOLIAH TONEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT COMPOTUBIICHUS MPU TTOCTOSIHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHET0 CONMPOTUBIICHHUSI.

CrnocoObl coenHeHHns UICTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanrie 3aBUCMMOCTH CHJIBI TOKa OT HaNpsDKEHUS ISl JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejenna u3MepeHus amiepMmerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucuMoctd DJIC ranbBaHMUECKOro 3J€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HUCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCThH COINPOTUBIECHUSI METAIOB OT
Temnepatypbl. CBEpXIPOBOIUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U pUMeCHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrtponns. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIydeBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBL: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TalbBaHUKA, pAaPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI anekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HaGmronenue amextposusza.

N3mepeHne 3apsaa OJHOBAJIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl n3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX TATYMKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKkux BETUYHMH, NPOBEpKAa MPENJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYMY).

MesknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusvie noHaAmMuUA, C6A3AHHbBIE C U3YUEHUEM MEMO006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (pakT, runoresa, (pusnyeckas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHbBIE TPUOOPHI, IUPPOBasi 1a00paTOPHsI.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 X MPOEKIMHU HA OCU KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM «TEIJIOBOM» U
IIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSHKEHUE U KAIIMJUIAPHBIE SIBJICHUS B IIPUPOJIE,
AIEKTPUYECKUE SBJICHUS B dKUBOU IPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYI,
MOJIb BEILECTBA, MOJSpHas Macca, II0Jy4YeHHME HAaHOMATEPHUANIOB, TEIUIOBLIE
CBOMCTBA TBEPABIX TEIl, KUIAKOCTEH U Ia30B, )KUAKAE KPUCTAJUIbI, JIEKTPUYECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALNS, TaTbBAHUKA, JICKTPOHHAS
MHKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIIONb30BAaHHUEM MEXaHU3MOB,
y4€T CYXOro M OKUIAKOIO TPEHHMS B TEXHUKE, CTATUYECKUE KOHCTPYKLHH
(KpOHIUTENH, peméTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE€), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUATIOB, B TOM YHCIIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsiiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaMMKA.

Tema 4. Macnummnoe no.e.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB UM MPOBOJAHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsHKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B BemecTBe. DeppOMarHeTUKy, napa- U THaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUC TIPOLCCChI: IMMPUMCHCHHC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KaptuHa nMHMil MarHUTHOM MHAYKUWHU MOJIS JJIMHHOTO NPSIMOTO MPOBOJIHHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TTOJIE.

[TpuHIMT NENCTBHUS AIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHUKOB.

HccnenoBanue 1eHCTBYS NOCTOSSHHOTO MarHUTa Ha paMKy € TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
uHaykiuu. OJIC wHAyKnuu. 3akoH SJEKTPOMAarHUTHOM HWHAyKuuu Dapajes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

WunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B LIEMHM TMOCTOSSHHOTO TOKAa.
SBnenue camounaykuu. 3C caMOUMHAYKIIHH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHUYeCKHe YCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3alUTa OT AJIEKTPU3ALMU TeJl PU JABMXKEHUH B MAarHUTHOM TOJIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBIeHUs 3I€KTPOMAarHUTHOM MHTYKLIHH.

HccnenoBanne 3aBucumoct IOJIC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMM OT CKOPOCTH W3MEHEHHS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJ1eTH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna u ¢asza kojebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYJIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora kosneOanuid. Ilepuon Manbix CBOOOJHBIX KOJIEOAHUI
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYXKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckue yCTpoOMCTBAa U TEXHOJIOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJieOaHWl Ipy3a Ha HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxarmux KoiaeOaHuii U 3aBUCUMOCTH TIEPHOJIa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIEHHBIX KOJICOAHHIH.

HaOnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSAHOTO W MPYKHHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

N3ydeHne NBUKEHUSI HUTSHOTO MAasiITHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHiA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnsle Konedanus.

Konebarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUs B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmysna Tomcona. CBsA3b aMILTUTYIbI
3apsga KOHAEHCAaTopa C aMIUIMTYI0M CHUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3IEKTPOMATHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LENU CUHYCOWJAIBHOIO MEPEMEHHOIO TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsxeHUi.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mepepaadya W NOTpeOsIeHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. Kymberypa
VCITOJIB30BAHUS JIEKTPOSHEPTHH B [IOBCETHEBHOM KU3HH.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJeOaHUN OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['ereparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TEeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pe3uctop, KaTyuika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTYyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO 1 NMPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

Nzyyenue tpancopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE GOJIHD.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHMX BOJIH: OTpa)XCHHE, MpeJoMJIeHUE, MHTephepeHIus U
U pakiys.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJIsipu3anusl, MHTepPEepeHuns U Au(pakius.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTEHHA, TeredoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakeHus: M MpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue natepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

HaGnrogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYJION W
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
nperoMIIeHUE, oNspu3anus, Aupakuus, uHTepdepeHIHs.

Oo6nHapyxeHue nHHPaKPacHOTO U YIbTPAPHOICTOBOTO U3TyUCHHUHN.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.



W3ydeHune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsAMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4yeyHbIl HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHue n3zoOpakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLICHWE [JIMH BOJIH MPU MEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B mpusme. [ducnepcust cBera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparome U pacceuBaromiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTosIHUE M ONTHYECKass Cujla TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM c@epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
IOKa3aTess MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JIMH30M.

Xon Jy4a, MPOWEIIErO JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Paspemaromniast cnocodHocTh. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBuss HaOMONEHUS MAaKCUMyMOB W MHHHUMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepbl KIacCHYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcClIoBUE€ HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

ITongapuzauus csera.

TexHuyeckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIYIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIMOHHAS perIETKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300pakKeHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEIETKH.

Habmronenne nuppakiimOHHOTO CIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipuzaiuu cBeTa.

[IpuMeHeHnE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSI OT BellecTBa (Ha
pUMeEpPE KUIKHUX JIUH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCcCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINN U TOJSIPU3AIUU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHINN JIa3ePHOTO U3IIYYCHUS HA IBYX IIEISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepeHune IMHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIy4eHUs] CBETOJMOa MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuupl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CHEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHONM  uHTepBal.  I[IpeoOpazoBanusi  JlopeHa.
YcioBue npuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PENITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyecknue yCTpOHMCTBA M TEXHOJOTHMYECKUE IMPOIECCHl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHuss Buna. ['mnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotordpdext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢hoTodddexra. YpaBHeHUE
DitamreitHa a1t potodaddexra. «KpacHas rpanuna» porosrddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOcTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. Jnuna BosHbl e bpoins u
pa3Mmepbl 00JacTH JIOKaJIM3alUUu JABWXKYyIIelcsa dactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENEeIEHHOCTEH
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaao [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHJIbI TOKA Y€PE3 CBETOJIMO OT HAIPSKCHHUS.

Tema 2. @uzuxka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs aTtoMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynater bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA APYTOH.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ACUCTBUE CUETUMKA MOHUZUPYIOIIUX YaCTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHOo20 A0PA U INEMEHMAPHBIX YACHUY,.

Hyxnonnass mozens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAUOAKTUBHOTO pacnaga. PaauMoakTWBHBIE HW30TONBI B MPUPOJE.
CBolCTBa MOHM3HUPYIOUIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHbII POH n3inydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepubie cuibl. JledexT maccer spa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktophl. [Ipobiemsl
yOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKUE acCleKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

MeTtonbl perucTpaiuy U UCCIEAOBAHUS SJIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAJIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangaptHoi Mmoaenu. KBapk-riitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CraHpapTHo Mojenu. TéMHas marepust U TEMHas
SHEprusl.

EnuHcTBO QU3nueckoil KapTUHBI MUPA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, sfepHBI  peakTop, TEPMOSICPHBIN peakTop, aToMmHas Oomoba,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKmMuKym.

HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yyenune nornomieHus 0eTa-4acTuIl aTFOMHUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Mertonel aCTpOHOMHMYECKHX HcciieqoBaHuil. COBpEMEHHBIE ONTHYECKHUE
TEJIECKOIbI, PAAOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, sSpKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHLA U 3BE3.

3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpamMma «CEeKTpalibHbIN KJ1acc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTambl )KU3HU 3BE3].

Mineunsiii I[lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue ConHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpmioro B3psiBa. PelMKkTOBOE M3IyUYEHHUE.

Macmrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€3HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsT OTIPE/IeTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
HAa KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3aus CEBEpHOIro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUIEHUU.

Du3nvecKuil MPaAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHHUI (PU3NYECKUX BEITHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3MUecKkuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHWX  pas3lenax «YUYEHUYECKUU  OKCIIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM) ).

O0o0marmniee NOBTOPEeHHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHATBHON TEOPUHU OTHOCHTEIBHOCTHY, «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHHUE ONMUCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3NYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B 00OILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeamMeTHblie CBSI3H.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMOO008 HAYUHO20
nO3HaHuA: SBICHHUE, HAay4YHbId (DAKT, rumoresa, (pu3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, UG POBast 1abopaTopus.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIE€CTBO. BEKTOPBI M MX MPOEKIMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GYyHKIUNA. [Ipu3Haku mNOMOOUS TPEYTrOJIHLHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIOCKUX PUryp u 00béma Tel.

Buonocus: >nektpuyeckue SBIECHUS B JKUBOW MpUpONE, KoyieOaTeIbHbIC
JNBWKEHUS B SKMBOM NPUPOJAE, SKOJOTUYECKHE PUCKU TpH MPOU3BOJCTBE
AJIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasi JHMArHOCTMKAa B MEIWLIMHE, OINTUYECKHE SBIECHUS B JKUBOU
npUpoe.

Xumus: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble mMoOJIOCAa 3€MIIM, 3aJ€KH MAarHUTHBIX Py,
boToCchEMKA 36eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3NIeKTpoJBUTaTeNb SIKOOM, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JMHUM 3JIEKTpONepeiay, 3JIEKTPOIBUraTelb, pajaap, paiuonpuEMHUK, TEIEBU30D,
antenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHKH, sJIEPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbl OCBOCHMS Yy4yeOHoOro mnpeamera «Duzukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIUEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYaloIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLUHMAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIIUSIMU U Ha3HAUCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU JIEATENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHMBATHh CUTYAIMI0O M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMUMBOTO OyIYIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAsA OCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O W CamMOOOpa3OBaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HaHUE TJI00AIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA,;

pacuIupeHue OmnbITa JAESITEIBHOCTH IKOJOTUYECKOW HAMpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTH B IIpoLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OopMyNIHMpoBaTH U aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LEIU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEUMSI B PaCCMATPHUBAEMBIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IMJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSTEIBHOCTh, OIIEHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIBHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PEUICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

BJIa/I€Th Hay4YHON TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJAMU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3amad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHEHHUIO PA3JIMYHbIX METO/IOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETALNH, TPEOOPA30BAHKUIO U PUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUU YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3Yy €€ pElICHUs, HaXOIUThb AaApPTryMEHThl A
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh mapameTpbl U KPUTEPUU
pelieHus;

aHaJM3UPOBAaTh IIOJYYEHHBIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH MIPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHMS 1O (U3NKE B TPAKTUYECKYIO OOJACTh
KU3BHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MTPEJIaraTh OpPUTMHAIIBHBIC TOAXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nunpopmanueii:

BJIAJE€Th HABBIKAMH MOJYy4YE€HUS HUHPOPMALMHU (PU3HUECKOrO COIAEPIKAHMS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M MHTEpIpeTalnrio MHGOPMalUU pa3inuHbIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  pEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popmaTax c
yu€TOM Ha3HayeHWs: WHGOpPMalWMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (HOPMY MPEICTABICHUS U BU3YyAIHU3AIHH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:



OCYIIECTBISATh OOIIEHWE Ha YpoKax (U3MKM U BO BHE-YPOUHOMH
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C MCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHIMBUIYAJIbHON padoThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

NPUHUMATh II€IM COBMECTHON JI€ATEIbHOCTH, OPraHW30BHIBaTh W
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeaeNsaTh posid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3yabTaT no pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOPOSBISATH  TBOPYECTBO W BOOOpakeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEUIECHUS PACUETHBIX U KAYECTBEHHBIX
3a/1ay, IJIaH BBITIOJHEHUS MPAKTUYECKONH padOThl ¢ YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ceb0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIaCTH
($u3MKYN, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHbIN HHTEJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekchu MJisi OICHKA CUTYyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMAThH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MPUHMMATh MOTHBBI M ApPryMEHTBl JIPYTHX [pPH AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MIpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mocTMKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O00y4YaroUIuxcs

COBEPIIICHCTBYETCS OMOIMOHATbHBIN UHTEIUICKT, MIPEITOJIArAFOITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HYMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBAHUS, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOUAIOIIECH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJIS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHHWMATh  AMOIIMOHAJILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro IPU OCYIICCTBICHHHM OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAUBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[MPEAMETHBIE PE3VJIbTATBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

NOHMMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJIoBeKa, POJib U MECTO (DM3HKU B COBPEMEHHOW Hay4HOU KapTHHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUN  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (PU3UUYECKON TEOpHUH B
(dbopMHUpOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH Mojeined (uandeckux Tel U
IPOLIECCOB (SIBJICHUI): WHEpLHMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJIO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JIBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNMIOTHO ymopyras nedopmanus, abCONIOTHO
ynpyroe u abCOIFOTHO HEYNPYTroe CTOIKHOBEHMSI, MOJEIHU Ta3a, >KUJIKOCTH
U TBEPAOro (KPUCTAILIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIA 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

paszinyath YyCJIOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOONIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB WU
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, TpeoOpa3oBaHus ['amunes Ui CKOPOCTH M TEpEeMELICHHUS,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPrUH, CBSI3b Pa0OTHI CUJIbI C U3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIOBUSL paBHOBECHUs TBEPAOrO Tela), MHpPU OTOM HCIOIb30BaTh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['amumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHATM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHHUS, UCTIOIB3YS
ocHoBHble mojokeHns MKT u 3akoHBI MONEKYISpHOW (UBHKH U
TEPMOJUHAMHUKY (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HDHEPrUEr TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpAaTyphl BEIIECTBA CO CpEOHEW KHHETUYECKOU
DHEPIrUeH TENJIOBOTO ABMKCHHS €T0 4acCTHLl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knamneipona, TmepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SBJICHUS, HCIOJIbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsina, 3aKOH Kymona, MOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULNN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
UeNyM YU JJI1 3aMKHYTOM JJIEKTPUUYECKOM I1ienu, 3akoH J[xoyis—JIeHna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
IIEPEMEIICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEl, CUJIa,
MOMEHT CWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3eMi€éil BOMM3M €€ MOBEPXHOCTH,
HEeprus ynpyrod nedpopmanuu NOPYKUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeansHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsHOKEHHOCTh TMOJIST TOYEYHOIO 3apsiia WM 3apsHKEHHOTO 1iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAT >3JEKTPOCTATUYECKOTO IIOJIS,
pPa3HOCTh  MOTEHIMANOB, JJEKTPOABWKyLIas CWja, CWiIa  TOKa,
HalpsHDKEHUWE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Yy4yacTKa LENU C IOCIEAOBATEIbHBIM U
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUMA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, nu(dy3us, ucmapeHue,
KHUIIEHHE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHWEM  IMPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHNH, JENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (U3HUECKUX BEIMYUH, MPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3BI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
MOJYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMAJIOKEHHOU
TUIIOTESBI;

coOJI01aTh TpaBuiIa 0€30MacHOrO0 TPy/Ja IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
UCCIIEOBATENICKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOr0 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(bu3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroled TpeOOBaHUSIM 3a/aud,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKkux TEOpUl NpH MCHOJIB30BAHUM MATEMaTHUYECKUX METO/I0B
pelIeHus 3a/1a4, IPOBOAUTh PacYEThl HA OCHOBAHUH MMEIOLIUXCS JaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3leNoB Kypca (PU3UKH, a TAKKE MHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPHUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKMX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBaTh M OLIEHUBATD MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NESATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI PKOJIOTUUECKON O€30MacHOCTH, MPEJICTABICHUN O pallMOHAIBHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOOBl paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHpOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMH(OpMAIMI0O W  OLEHUBaTh &
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

IPOSIBIISATH OpraHU3alMOHHBIE U NIO3HaBaTEJIbHbIE YMEHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWH B Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEIOBATENLCKUX padoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATHh BKIJIAJ] Ka)XXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE paccMaTprUBaeMoil mpoOIeMbl;

MPOSIBJISITH MOTUBALIMIO K Oyaynieil mpodeccuoHanbHOU AESTENbHOCTU IO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce npeaMeTHbIC pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIbHON M 3TUYECKOHM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW Hay4yHOW KapTHHE MHpa, POJb aCTPOHOMHHU B
MPAKTUYECKON  JEATETbHOCTH 4YeJOBEKa M JaJIbHEHMIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (PU3ndecKkoil Teopuu —
ANEKTPOAMHAMUKH, CHEHHUAIBHOM TEOPUU OTHOCUTEIHLHOCTHU, KBAHTOBOM
bu3uku, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUIN O
¢bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IIEeM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3NYECKUX Tel U
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJIHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAJIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAsI JIMH3a, MOJICNIel aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IH CBETA;

pa3nuyath yCJIOBHUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMIA XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AIEKTPOMATHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJB3YS OCHOBHBIE TOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKHU U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
doToapdexra, mnepBbld W BTOPOM mocTynarsl bopa, nOpuHIMI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl UM SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHINAT 3JIEKTPOCTATHUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIIAS CHUJIAa CAMOMHIYKUHMH, SHEPrUsi MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HWMIMYJbC, IOJHAs DSHEPruUsl,
DHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMSA, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)XKe€HUe,
dbotoanextpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKEeHUE, CO3]aBAEMOE IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalu3a UM OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3HAX, B 3BE3JHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX Tel, IBOIONNHM 3BE3/] U BeelleHHOIM;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX HW3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJIYYEHHOM  3aBUCHMOCTHU



¢usznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEeHHUH, JenaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIICIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl M3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOAUTH OMBITHI O MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYYCHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpPUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U J1a00PaTOPHOT0 000pYAOBAHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYecKol MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHATH
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NYECKUX TEOPUM
IpU  WCIONB30BAaHMM MATEMATUYECKUX METOJOB pEUICHHsS  3ajad,
POBOANTH PAcu€Thl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

pemaTth KayeCTBEHHbIE 3a/aud, TPeOyIollue NpPUMEHEHHUs 3HaHWM U3
pa3HBIX pa3aeNoB Kypca PU3UKU, a TAKKE WHTETPAIMN 3HAHUN U3 IPYTHX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS JJIs OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAZa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAIIM3UPOBATh M OIICHUBATH MOCIIECTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IpOLIecCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, a TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(MOPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKa, TepepadOTKU U MPEAbSIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMi0 W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALINK;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBITNIOJIHEHUSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTth B TpyHIe C HCIOJHEHUEM pPa3Iu4HbIX COLMAIBHBIX PpOJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHIPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJAJ] KaXJOTO U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTpUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyaymie nmpodeccnoHalibHON AesTeIbHOCTH 1O
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIA.
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KonTpoabubie
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Uroro no pazueny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Crartuka TBEpIOTO TENA 5 1
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1
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Paznen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpUYECcKoe ToJie 24 1
4.2 ITOCTOSTHHBIN DIIEKTPUYECKUM TOK 24 1




4.3 Toku B pa3MyHbIX Cpeaax

6
Hroro no pazgeny 54
Paznen 5. PUBHUYECKUN MPAKTUKYM
5.1 PuU3NYECKUN IPAKTUKYM 16 16
Hroro no pazueny 16
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16
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Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
22 DJEeKTpPOMarHUTHBIC KOJICOaHUS 15
)3 MexaHnyeckne U 3JEKTPOMarHuTHbIE 10 |
BOJTHBI
2.4 Onruka 25 1
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOIHOBOH Ayann3m 15

4.2 ®uszrka aroma 5

43 @du3MKa aTOMHOTO S7Ipa U 3JI€MEHTapHBIX 5

YaCTHI]




Hroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 12
Hroro no pazneny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 Pu3n4ecKuil NPaKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' JeSITEIIbBHOCTH, IPUOOPETEHHOTO NPU
u3ydyeHuu kypeca ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

dwusnka — pyHAaMEHTATBFHAS HayKa O
npupoze

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

HayuHblii MeTOI TO3HAHUS] U METOBI
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
Mo3HaHus pupoabl. Habmonenue u
SKCTIIEPUMEHT B U3HKE

Crioco6b1 u3MepeHust (PU3NYECKUX BETUYUH

AOCOIIIOTHAA ¥ OTHOCUTEIIbHAS
MNOTPEIIHOCTH U3MEPEHUIN (PU3NYECKUX
BCIINYUH

MopenupoBanue B ¢pusuke. Poiab u mecto
¢u3uKku B pOPMHUPOBAHUHN COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
NEeATeIFHOCTH JIFOAeH

MexaHn4deckoe IBHKEHHE. Cucrema
orcuera. OTHOCUTEIBHOCTh MEXaHMYCCKOTO
JABMIKCHUA. HpHMa}I n 06paTHa5{ 3aga4u
MEXaHUKH

Panuyc-BekTOp MarepralbHON TOUKH, €TO
IIPOEKLIMU HA OCU KoopAMHAT. Tpaekropus.




ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE NIPSAMOJIMHENHOE IBUKEHHUE.

['padmyeckoe onricanre paBHOMEPHOTO
PSIMOJIMHEHHOTO JBUKECHUS

10

CrnosxeHue nepeMelieHnil U CKOPOCTEM.
Pewenune 3anau

11

12

13

HepaBnomepHoe nuxenue. MrooBeHHas
CKOpocTh. Yckopenue. [Ipsamonnneiinoe
ABVKCHUC C MTOCTOAHHBIM YCKOPCHUEM

['padmyeckoe onrcanue NPsIMOIMHEHHOTO
JBUKEHHS C TOCTOSIHHBIM YCKOPEHUEM

CBobOosiHOE MajieHne. Y CKOpeHue
CcBOOOIHOIO Na/ieHusl. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduKu

14

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

15

KpusonnHeiinoe nenxenue. BHKeHHE 1O
OKPYKHOCTH. YTJIOBasi U IMHEHAs
ckopocts. [lepnoa u gacrora.
LleHTpOoCTpEMUTENBHOE U TTOJIHOE
YCKOpEHHUE

16

17

KonTponbhas pabota no teme
"KunemaTtuka"

IIepsriit 3axk0H HproToHa. MHEpLMaIbHBIE
cucremsl orcuéra. [IpuHnun
OTHOcUTEIbHOCTH I'anunes.




HCI/IHCpHI/IaHBHBIC CHCTEMBI OTCUETA

Cuna. PaBHogelicTByromas cuna. Bropoit

18 3akoH HprotoHna. Macca

19 Bzaumopeiicteue ten. Tpernit 3aKk0H
Herorona

20 [Tpunimn cynepno3uiuu cui. Pemenne
3a/1a4 Ha IpUMeHeHue 3akoHOB HproToHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 OKBUBAJICHTHOCTh I'PABUTALIMOHHOMN 1
MHEPTHOM Macchl

” Cuna TspKeCTH M yCKOpeHHe CBOOOIHOTO
najeHus
JIBukeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYEcKasi ckopocTb. 3akoHbl Keruepa

24 Cuna ynpyrocru. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona u BusbI cun

25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C
Y4€TOM CHJIbI COIPOTUBIIEHUS CPEJIBI

26 Hasnenue. ['ugpocrarnueckoe JaBjaeHUE.
Cwia Apxumena
AGCOIOTHO TBEPIOE TEJIO.

27 [TocTynarenbHOe U BpalaTeibHOE
JIBUKEHUE TBEPJOTO Tella

73 MOMEHT CUJIbI OTHOCHTEIBHO OCH
Bpaienus. [1neqo cubl

79 CroxxeHue CuiI, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxkecTu Tena. YcinoBus




30

paBHOBecHsI TBEpAOro Tena. Busl
paBHOBeECHUS

Penrtenue 3amau

31

32

33

34

KontponpHas padora no teme "/[unamuxka.
Craruka TBepaoro tena'

I/IMHYJ'IBC MaTepI/IaJIBHOﬁ TOYKHU, CUCTCMBbI
MaTC€pHaJIbHBIX TOYCK. L[eHTp Macce
CHUCTCMbI MaTCPHUAJIbHBIX TOYCK. TeopeMa 0
JABVOKCHUU LCHTPA MAaCC

I/IMHy.TIBC CHJIbl U U3SMCHCHUC UMITYJIbCa
Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeakTuBHOE ABM)KCHHUE

MoOMEHT uMITysIbca MaTEPUAIIBHON TOYKH.
[IpencraBieHne 0 COXpaHEHUU MOMEHTa
UMITYJIbCA B LIEHTPAJIBHBIX IOJIAX

35

36

37

38

Pemenue 3agaa

Paborta cuiibl Ha MaJloM U Ha KOHEUHOM
nepemenieHuu. I'papuueckoe
npejcTaBieHne paboThl CHIIbL. MOIIHOCTD
CHJIBI

Kunernueckas sneprus. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPIUH
MaTepUaIbHOU TOUKH

HOTGHHI/IaJ'H)HI)Ie 1 HEIIOTCHIIUAJIbHBIC

cuibl. IloTeHInanpHas SHEPTUs. BTOpaSI
KOCMHYCCKaAsA CKOPOCTh

39

TpeTbsa kocMudeckasi ckopocTb. CBs3b
paboThl HEMOTEHLUATBHBIX CUJI C




W3MEHEHHUEM MEXaHUYECKOM dHEPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPIUU

Ynopyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBaenue bepHyinu 115 uaeanbHOM
JKUJIKOCTH

41 KonTtponbHas pabora o Teme "3aKoHBI
COXpaHEHHUs B MEXaHUKe"
Pa3BuTue npencraBieHuid 0 Npupoe

42 teroTel. OcHoBHBIE moJiokeHnss MKT.
Juddysus. BpoyHoBckoe ABIKEHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U

43 TBEPJBIX TeJ. XapaKTep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYI (ATOMOB).

44 KomnuectBo BemecTBa. [locTosunas
ABoraapo

45 Temneparypa. TermnoBoe paBHOBECHE.
[[Tkana [enbcus

46 Pemenne 3amau

47 WneanpHeiii ra3. I'a3oBbIe 3aKOHBI

43 VYpasuenue Menneneesa-KnaneiipoHna.
Pemenue 3agau

49 AbGcomoTHas TeMieparypa. 3aKoH
JlanbToHa

50 N3omporieccrl B u1eaaIbHOM Ta3e C
MOCTOSIHHBIM KOJINYECTBOM BEILIECTBA

51 ['padmyeckoe mpencraBieHue




52

U30IPOIIECCOB: U30TEPMa, H30X0Pa,
n3zobapa

OcnoBHoe ypaBHeHne MKT

53

54

55

Pemenue 3amau

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJMHAMHYECKON CUCTEMBI CO CpeHei
KMHETUYECKOW SHEPruel MmocTynareabHOro
TEIJIOBOTO JIBMKEHUS €€ YaCTHUIl

O000111eHrEe U cUCTEMAaTU3ALMS 3HAHUI 110
Teme "OcHoBel MKT"

56

57

KonTponpHas padora o teme "OCHOBBI
MKT"

TepMoauHamMuyeckasi cuctema. 3ajianue
BHEWHUX ycnoBul st T/ cuctemsl.
BHemHue u BHyTpeHHUE MapaMeTpBhI.
ITapameTpsr T/l cuctembl Kak cpeaHue
3HAUCHHS BEIIMYMH, OIMCHIBAIONINX €€ Ha
MHKPOCKOIMMYECKOM YPOBHE

58

59

60

HyneBoe Hauano TepMOIMHAMUKH.
Camonpou3sBodibHas penakcaius T]]
CHUCTEMBI K TEIIJIOBOMY PABHOBECHIO

Mogaenb naeaabHOro ra3a B
TEpMOJMHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOU MOJEIN

VYpasuenue Menneneesa-Knaneiipona u
BBIPAXEHUE JUIsl BHYTPEHHEW SHEPIruu

61

BrIpaxkenue 111 BHyTpEHHEN SHEPTUH
OJIHOATOMHOTO MJI€aIbHOIO Iasa.




62

KBazucrtarnueckue U HeCTaTUYECKHE
IIPOLIECCHI

DOnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
Brruncnenue paboTsl o rpaduky mporiecca
Ha pV-auarpamMmme

63

Ternonepenaya kak crocod U3MEHEHUS
BHyTpeHHel sueprun Tl cucremsr 6e3
COBEpILICHUS PabOTHI

64

65

66

KouBek1usi, TenionpoBoAHOCTb,
U3Iy4eHUe

KonnyectBo Temnorsl. TemnoéMKocTh Tena.
VY aenbHas U MOJISIpHAs TEIIOEMKOCTH
BEILIECTBA. Y AeIbHAsl TEIUIOTA CTOPAHUS
TOILINBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaye

67

[Tonsarue 06 annadbaTHOM Tpolecce.
[IepBblil 3aKOH TEPMOJUHAMUKHI

68

69

70

KonngecTBo TemoTsl U paboTa Kak Mephbl
W3MEHEHUs BHYTpeHHeW sHepruu T/1
CHUCTEMBI

Bropoii 3ak0H TepMOIMHAMUKY JIJIs
PaBHOBECHBIX U HEPABHOBECHBIX
npoueccoB. HeoOpaTumocTs TpUpoIHBIX
IIPOLIECCOB

[TpuHUIMTBI AEHCTBUS TEIUIOBBIX MAIIHH.
KIIA

71

MakcumanbsHoe 3Hadenue KITJ. I{ukn




72

Kapno

Pemenue 3amau

73

74

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIE30BAHUS
TEIUIOBBIX ABUTATelIEd. TeIruioBoe
3arps3HEHUE OKPYXKAIOIIEH CpeIbl

Penrenue 3anau

75

O00011IeHNE U CUCTEMATU3ALMS 3HAHUH 110
teme "Tepmoaunamuka. TemnoBbie
MAaIuHe!"

76

77

78

79

80

KonTtponpsHast pabora o Teme
"Tepmonunamuka. TeniaoBbie MalTUHbI"

[TapooOpa3oBaHre U KOHICHCAITUS.
Hcnapenue u xurenue. Y 1eiabHas TerioTa
mapooOpa3oBaHus

HacplleHHbIe 1 HEHACBIIICHHEIE Taphl.
KauecTBeHHas 3aBUCHMOCTb IIJIOTHOCTH U
JAAaBJICHUS HACBIIMICHHOTO I1apa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTD OT
00BEMa HACBIIICHHOT'O I1apa. 3aBUCHMOCTD
TEMIICPATYPbI KUIICHUA OT JaBJICHUA B
KHUAKOCTHU

BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCHUTEJIbHAS BIAKHOCTh

Pemenue 3agau

81

82

TBépnoe teno. Kpucramimueckue n
amop¢Hble Teraa. AHU30TPONUS CBOMCTB
KpPHUCTAJIJIOB

IInaBnenue u KpucTtaui3anus. YV nenbHas




83

tertoTa rasienus. Cyoaumanus
Hedopmaruu TBEpaOTO Tena. PacTskeHue
u cxkarue. Casur. Moayns FOnra. Ipenen
ynpyrux nedopmaruii

84

TermoBoe pacluMpeHne KUIAKOCTEN U
TBép[[BIX TCJI. AHFapMOHI/I3M TCIIJIOBBIX
KOJIEOAHMI YaCTHI] BEIIECTBA

85

86

[IpeobpazoBanue sHeprun B (ha30BBIX
nepexojax

YPaBHeHI/Ie TEII0BOro OangaHca

87

88

&9

Pemenue 3amau

[ToBepxHOCTHOE HaTsDKeHUE. Kanmuisipabie
siBJICHHS. J|aBlIeHHE 1O HICKPUBJICHHOM
MOBEPXHOCTHIO KUAKOCTU. Dopmyra
Jlammaca

O00011IeHNE U CUCTEMATU3AIHS 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbIe IEPEXOBI"

90

KontponbHas padota o Teme "ArperaTHsie
cocTossHUS BenlecTBa. @a3zoBble nepexoas”

91

OnexTpu3anus Teq U e€ IposBICHUS.
DnekTpuyeckui 3apsia. /[Ba Buaa
AJIEKTPUIECKUX 3apsoB. [IpoBOHUKH,
JUDJICKTPUKA U TTOJTYIIPOBOTHUKH

92

93

DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi.
3aKOH COXpaHEHHUS JIEKTPUUYECKOTr0 3apsia
Bzaumopeinictue 3apsanoB. Toueunbie
3apsasl. 3akoH Kynona




94 Pemenue 3amau

05 Onektpuueckoe nose. Ero neiictBue Ha
AIEKTPUUYECKUE 3aPsIIbI

Hanpssk€HHOCTD JIEKTPUYECKOTO MOJIS.
9% [Ipo6usrii 3apsa. JInaun HanpsHKEHHOCTH
alIeKTpruecKoro noust. OgHopoaHoe

SJICKTPHUYCCKOC I10JIC

[ToTeHIMATBEHOCTD AMEKTPOCTATUIECKOTO
97 moJs1. Pa3HOCTh MTOTEHIIMATIOB U
HaIpsHDKEHUE

IToTreHnnuanbpHas QHCPIuA 3aps/ia B
98 QJICKTPOCTATUYCCKOM II0JIC. ITorennman
SJICKTPOCTATUYCCKOI'O I1OJIA

CBs13b HaprDKéHHOCTI/I I10JIsI U Pa3HOCTH

99 MMOTCHIUAJIOB AJIA 3JICKTPOCTATHUYCCKOTO
I1OJIA

100 [IpyuHIHI cynepno3unuy JIEKTPUIECKUX

oJien

101 Pemenue 3amau

ITone Toueunoro 3apsaa. Ilone pPaBHOMCPHO

102 .
3apsHKEHHON cdepsl

[Tosie paBHOMEPHO 3apsKEHHOTO 0 00BEMY
103 mapa. [lone paBHOMEpHO 3apsKEHHON
0eCKOHEYHOM! MIOCKOCTH

104 [IpoBOJHUKY B RJIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECUS 3aps/I0B

I[I/I3J'ICKTpI/IKI/I " NOJIYIPOBOAHHUKHU B
SJICKTPOCTATUYCCKOM I10JIC

105




Konaencarop. D1eKTpoEMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD INIOCKOTO
KOH/JIEHCATOpa

107 [TapannenbHOE COeAMHEHHE KOHIEHCATOPOB

108 IlocnenoBaTenbHOE COSAMHEHIE
KOH/ICHCATOPOB

109 OHeprus 3apsyKEHHOI0 KOHJIEHCaTopa

110 Pemenne 3amau

11 JIBr>KeHUE 3apsyKEHHOW YacTHIIBI B
OJIHOPOJIHOM JJICKTPHUYECKOM I10JIe

112 Pemenue 3agau

113 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUH 110
TeMe "DnekTpuyeckoe nosue"

114 KoHTpoinbHast pabora 1o Teme
"Onextpuueckoe noiue"
Cuna toka. [locTossHHEIH TOK. Y ClI0BHS

115 CYILLIECTBOBAHUS ITOCTOSTHHOTO
3JIEKTPUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsixenne u 9/1C

17 3akoH OMa JJ1s y4acTKa LEeMH.
DIIEKTPUUECKOE CONIPOTUBIICHUE
3aBUCHMOCTH COTIPOTUBIICHHUS OJHOPOTHOTO

118 IIPOBOJHUKA OT €T0 JUIMHBI U TUIOLIAIH
MONEPEYHOI0 CEYEHUs

119 VenpHOE COMMPOTHRIICHHUE BEIIECTBA.
Pemenue 3agau

120 [TocnenoBarenvHoOE, MapamiebHOE,

CMCHIAHHOC COCANHCHUC TPOBOAHUKOB




121 Pacuét pa3BeTBIEHHBIX JIEKTPUUECKHUX
neneii. [Ipasuna Kupxroga
122 Penrtenue 3amau
123 Pabota amekTprudeckoro Toka. 3aKoH
Hxoyns —Jlenna
124 Penrenue 3anau
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
125 TemnmoBas MOIIHOCTG, BRIACIICMAs Ha
pesucrope
126 Pemenue 3agau
127 OJ1C 1 BHyTpEHHEE COIPOTUBIICHHE
HMCTOYHMKA TOKA
128 3akoH OMa a1 OJTHOM (3aMKHYTOM)
AIEKTPUYECKOHN LETH
129 Pemenue 3agau 1
130 MOonHOCTh UICTOYHUKA TOKA 1
131 Kopotkoe 3ambikanue 1
132 KonzaeHncarop B 11enu NOCTOSSHHOTO TOKa 1
133 Pemenue 3amau 1
134 Pemenne 3anau no teme "[locTostHHBII
3JIEKTPUYECKUN TOK"
135 Pemenne 3amau no teme "IlocTOSTHHBIH
AIEKTPUYECKHUI TOK"
136 Pemenue 3amgau no reme "IlocTostHHBIM
AIEKTPUYECKHUI TOK"
137 O06o01IeHre U cucTeMaTH3alus 3HaHUN 10
teMe "[10CTOSHHBIIN 2IEKTpUUECKUN TOK"




138

139

KonrtponbHas pabora no reme
"TTocTOSIHHBIN NEKTpUYECKUI TOK"

:‘)J'IGKTpI/I‘ieCKaSI IMPpOBOANMMOCTD Pa3JIMYHbIX

BEILIECTB. DJICKTPUUYECKUH TOK B METasIax.
CBepXIpOBOAUMOCTD

140

DJEKTPUUECKU TOK B paCTBOpAx M
paciuiaBax 3JeKTpoauToB. 3akoHbl Dapanes
JUTS DJIEKTPOJIN3A

141

142

DneKTpuuecKkuil Tok B razax. [lnazma

DNEKTPUYECKUH TOK B BaKyyMe.
BakyymHble npuGopsl

143
144

DNEKTPUYECKUH TOK B TOJIYIPOBOJHUKAX

[TomynpoBOIHUKOBBIE TPUOOPHI

145

146

147

®u3n4ecKuil IPaKTUKYM I10 TEME
"M3MepeHue CUIIbl TOKA U HANIPSKEHUS B
LIENH IOCTOSTHHOTO TOKa P MIOMOILIHU
aHaJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" UK "3HaKOMCTBO ¢ U(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHHs] PU3NYECKUX BEITUYUH IIPU
MOMOIIN KOMITbIOTEPHBIX JaTYUKOB"

Pu3NYeCKUu IPAKTUKYM I10 TEME
"N3y4eHre HepaBHOMEPHOTO JBUKEHUS C
LENTbI0 ONPEACIICHUS MTHOBEHHOM
ckopocTH"

Du3nYeCcKUui IPAKTUKYM 110 TEME
"N3MepeHue yCKOpEeHHUs IIpU
IPSAMOJIMHEMHOM PaBHOYCKOPEHHOM




148

149

150

JIBYDKESHUHU 110 HAKJIOHHOM IIJIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BpPEMEHU MIPU PABHOYCKOPEHHOM
nBHKeHun"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepeHune ycKopeHus CBOOOTHOTO
najgeHus" win "M3ydeHue ABUKEHUS Tela,
OpOIIEHHOTO TOPU30HTAIBHO"

Ou3nyecKuil MPakTUKYM IO TeMe
"N3y4yeHue OBUKEHHS TeJa 10 OKPYKHOCTH
C IOCTOSIHHOM 10 MOJIYJIFO CKOPOCThIO" MITH
"UccnenoBanue 3aBUCMMOCTH TepUoa
oOpaleHusi KOHUYeCKOro MasiTHUKA OT €ro
napameTpoB"”

dusnueckuil NpakKTUKYM 10 TEMe
"M3MepeHune paBHOAECHCTBYIOLIEH CHIIBI
IpU JIBUKEHUH OpyCKa IO HaKJIOHHON
mwiockocTi" win "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHHU JIBI)KEHUS Opycka
10 HAKJIOHHOH INIOCKOCTH Ha 3aJJaHHOE
paccTostHUE OT €ro Macchl”

151

Pu3nYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJT
YIPYTrOCTH, BO3HUKAIOIINX B MPYKUHE U
PE3UHOBOM 00pa3Ile, oT ux nedopmanun”
nin "M3yueHue IBUKEHUS CUCTEMBI Te,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
n€rkuii 610K"

152

Pu3NYeCcKuil TPAKTUKYM 110 TEME




"Nzmepenue koddduireHTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 PHIMeHTa
3aBucumoctd Frp(N)" mnu "Uccnenosanue
JBIDKEHUS OpycKa 110 HaKJIIOHHOM
TUIOCKOCTH C IEPEMEHHBIM KOA(PUIIMEHTOM
Tpenus" win "M3ydeHue IBUKEHUs rpy3a
Ha BaJly ¢ TpeHuem"

153

154

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEP/OrO TeJla, UMEIOIIETO OCh BpALCHUS "
i "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuér cuit ynpyroctu" win "U3yuenue
YCTOMUYUBOCTH TBEPAOTO TeJa, UMEIOILET0
Ionaas onopsl"

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"M3MepeHne UMITyJIbca TeNa Mo
TOpMO3HOMY ITyTh" My "M3mMepenune cuiel
TATH, CKOPOCTH MOJEIH IEKTPOMOOWIIS U
MOIIHOCTH cuiibl TArH" win "CpaBHEHHE
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cuibl" wim "HccnenoBanue coxpaHeHUs
UMITyJIbCa MPHU yIIPYroMm B3auMoiencTeun"
iy "M3MepeHne KNHEeTHYECKON YHEPTUH
TeJa 10 TOPMO3HOMY ITyTH"

155

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne n30TepMHUYECKOrO Mpouecca
(pexoMeH/1I0BaHO HCIIOIb30BaHHE
nudposoit madoparopun)" win "Uzyuenue
M30X0pHOTro npouecca" uim "HU3ydenne




156

n3zobapHoro nporecca” uinu "[Iposepka
ypaBHEHUS COCTOSIHUS"

DuU3nYeCKUi MPAKTUKYM 110 TEME
"U3mMepenue yenbHOM TeII0EMKOCTUH" UiTn
"HccnenoBanue mnpoiecca OCTbIBaHUSA
Benlectna" uinu "Mccienosanue
agunabarHoro mpornecca” nwim "M3ydenue
B3aUMOCBSI3M YHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
KugKocren"

157

158

dusnueckuil NpakKTUKYM 10 TEMe
"N3y4yeHne 3aKOHOMEPHOCTEN HcTIapeHust
)uakocrei" wim "M3Mmepenue yaenbHOn
TEIJIOTHI TJIaBJIeHus Japaa" win "U3yuenue
CBOICTB HACBIILIEHHBIX ApOB" WU
"N3mepenue abCOMOTHOM BIAXKHOCTH
BO3/1yXa M OIIEHKa Macchl 1apoB B
nomerieHun". Msmepenue kodpuureHTta
MOBEPXHOCTHOT'O HATSKEHUS

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTHUIO
u3yyeHus ceeroguona” ninm "Mzydenne
IIPOTEKaHUs TOKA B LIENH, COAEpKaIIEH
KoHAeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHLIUAJIOB (HAPSDKEHUs) TpU
MOCJIeI0BATEILHOM COEIUHEHUU
KOHJIEHCATOPOB"

159

Pu3n4eCKu IPAKTUKYM 110 TEME




"UccneqoBaHue CMENIAHHOTO COSTUHEHUS
pesuctopoB" unu "M3Mepenue yieapHOoro
COIPOTUBIIEHUS IPOBOJHUKOB" WK
"UccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HaKaJTuBaHUs "

160

DuU3nYeCKU MPAKTUKYM 10 TEME
"Habnronenue anekrponuza’ win
"N3mepeHnue 3apsiia 0JHOBAJIEHTHOIO HOHA"
wiu "HccnenoBanue 3aBUCUMOCTH
COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temriepaTypbl” uinu "CHATHE BOJBT-
aMIIEpPHOM XapaKTEpUCTUKHU auoaa"

161

PesepBHeIit ypok. O600IICHHE 1
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"KunemaTtuka"

162

163

164

PesepBHslit ypok. O60011IeHNE U
cHCTEeMaTH3aIlHs 3HAaHUH 110 TeMe
"lunamuka"

PesepBHrlit ypok. O60011IeHNE U
cucTeMaTu3alms 3Hagui mo treme "CraTtuka
TBepaoro tena"

PesepBHslit ypok. O6001IeHNE U
cHUCTeMaTH3allis 3HaHui o TeMe "3aKOHEI
COXpaHEHHUs B MEXaHHUKe"

165

Peseprubrit ypok. O6001eHNE U
cucreMatu3anys 3HaHui mo treMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

166

Peseprubrit ypok. O6001eHIE U
cucreMatu3anus 3HAHHUH 110 TEME




167

"Tepmoaunamuka. TernnoBbie MaluHb!"

PesepBHeiit ypok. O600ICHHE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperaTHbl€ COCTOSTHUSI BELIECTBA.
®azoBbie Iepexoab"

168

PesepBHeiit ypok. O600IICHHE U
CUCTEeMAaTH3aIHsI 3HAHHUH 110 TeMe
"DnekTpuueckoe mnoie"

169

170

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"ITocTosIHHBIN AMEKTpUYECKUI TOK"

PesepBusiit ypok. O60011eHNE U
cucTeMarusanusa 3Haguii 1mo reme "Toku B
pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoarmpie  Mpaxrueckue fll3y‘lel-ll/lﬂ sﬁl?;IZOBaTeHLHLIe
padoThI padoThI pecypenI
B3aumoselicTBue NOCTOSIHHBIX MArHUTOB U
1 IIPOBOJTHUKOB C TOKOM. MaruuTHoe 1osie. 1
I'mnotesa Amrmepa
Bekrop marauTHOM nHAYKUuU. [IpuHimn
2 CyNEepHO3HIMU MArHUTHBIX ToJed. JInnnn 1
MarHMTHON UHIYKIIUU
3 MarauTtHoe 1nosie NpoBOJHUKA C TOKOM. |
OmnbIT DpcTeaa
Cuna Amnepa, e€ HanpaBJIEHUE U MOIYJIb 1
5 Pemenue 3amau 1
6 ITpumeHneHne 3akoHa Amnepa. |
DeKTpOU3MEpPUTEIbHbBIE TPHOOPHI
Cuuta Jlopeniia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBrKeHHE 3apsyKEHHOW YacTHUIbI B 1
OJIHOPOJHOM MarHWTHOM I10JIE
Pemrenue 3anau 1
PaGora cunel JlopeHniia 1
10 Pemenue 3agau 1
1 MarauTHoe 1nosje B BELECTBE. |
deppoMarHeTHKY, apa- U JuaMarHeTUKN
12 OcHoBHbIE CBOICTBA (heppOMarHeTUKOB. 1

[Tpumenenue heppoMarHeTUKOB




13 Pentenue 3amau mo teme "MarautHoe mone"

14 Pemienne 3agau mo reme "MarautHoe nose"

15 SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.
IToTok BekTOpa MAarHUTHOM MHIIYKLIUU

16 OJ1C uHAYKIMH

17 3aK0H JIEKTPOMArHUTHON UHIYKIIMHU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko

19 OJ1C uHAYKIMY B ABUKYIIAXCS
MIPOBOJIHUKAX

20 Pemenne 3amau

21 IIpaBuiio Jlena

2 NunykruBHOCTH. KaTymka MHIYKTHBHOCTH
B IICITM IIOCTOSSHHOI'O TOKA

3 SBnenune camonnaykiuu. 3/C
CaMOMHIYKIIUU

24 DHeprusi MarHUuTHOTO TOJIs KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

25 Pemenue 3agau

26 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
TeMe "DnekTpoarHamMuKa"

7 KonTponbhas pabota no teme
"OnekTpoguHaMuka"

73 Konebarenbnas cucrema. CBOOOIHbBIE
Konebanus. ['apMoHUYECKre KOJIeOaHus

79 Kunematnueckoe 1 JTHHAMHYCCKOC

OIMCAaHMUE KOJeOaTEIbHBIX JBHKCHHU N




DHepreTudeckoe onrucanue. BeiBos
JTUHAMUYECKOTO OMUCAHUS TAPMOHHYECKUX

30 KoJIe0aHUH U3 MX YHEPreTHUECKOTO U
KMHEMAaTUIECKOTO OTTMCAHUS

31 Ammatyna u dasza koaedanuit
[lepuon u yacrora konebanuii. [lepros
MaJIBIX CBOOOTHBIX KOJICOAHHIA

32 MaTeMaTUYeCcKoro MasTHuka. [lepuon
CBOOOIHBIX KOJICOAHUN TTPYKHHHOTO
MasiTHUKA

13 3aryxaroiue KonebaHus. BolHyK1eHHbIE
Kosiebanus1. Pezonanc

34 ABTOKOJIE0aHUA

35 Perenue 3agau

36 VYpok-koHpepennus "MexaHnueckue
Kojie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O06o011eHre U cucTeMaTu3alys 3HaHU| o
TteMe "MexaHnnueckue KonebaHus"

18 DNIeKTpOMarHuTHhIE KOJIeOaHusI.
KonebaTenbHbIil KOHTYp
®opmyna Tomcona. CBsI3b aMIUTUTYABI

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYI0M CHJIBI
TOKa B K0JIeOaTeIbHOM KOHTYpe

40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATHLHOM
KoJIe0aTeIbHOM KOHTYpE
3aryxarolye 3JIeKTPOMarHuTHbIE

41 KosiebaHus. BeinykeHHbIe

SJICKTPOMArdHuTHBIC KoJieOaHMs




ITepemennsbIit TOK. Pe3auctop u KoHaEHCATOP

42 B LIETIH TIEPEMEHHOT0 TOKa

43 Karymika HHIyKTHBHOCTH B LICTIH
MePEMEHHOTO TOKa

44 3akon OMa JJ1st 5JIeKTPUYECKOM 1enu
MEPEMEHHOTO TOKa
MOoUIHOCTh MEPEMEHHOTO TOKA.

45 AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE
CHUJIbI TOKA Y HAIPSKEHUS

46 Pe3oHaHC B 3eKTpUUECKOM 1IenH

47 Pemenne 3amau
WneanpHbIiA TpanchopmaTop.

48 [Tpon3BoaCTBO, Mepeava u MoTpedICHHe
3JICKTPUYECKON IHEPTUU
DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE

49 31ekTpo3Hepruu. KynbTrypa ucnoib30BaHus
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU

50 Pemenue 3amau

51 Pemnrenne 3agau

57 O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "DeKTpOMarHuTHbIE KoJieOaHus "

53 MexaHn4yeckne BOJIHbI. XapaKTepUCTUKHU
MeXaHWYECKUX BOJIH

54 CBolicTBa MEXaHUYECKHUX BOJIH

55 3ByK. XapaKkTEepUCTUKH 3ByKa

56 Wnopassyk u ynprpassyk. Lllymosoe

3arpsA3HCHHUC Opr)KaIOH_Ieﬁ CpCablL




57

58

Penrtenue 3anau

SJIGKTpOMaI‘HI/ITHBIe BOJIHBI. I/IBJIy‘{eHI/Ie
OJICKTPOMAardiMuTHBIX BOJIH

59

60

61

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

[IIxana 37eKTpOMAarHUTHBIX BOJIH.
[IpuMeHeHue 37IeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

HpI/IHHI/IHBI PaauoCBA3U U TCICBUACHUA.

Paguonokamus. 9J'IeKTp0MaFHI/ITHOC
3arpsA3HCHUC OKPY)KaIOIHCﬁ CpCabl

62

KonTponpHas padora o teme "Konebanus
Y BOJTHBI"

63

64

Caet. 3aKOH NPSMOIMHENHOTO
pacnpocTpaHeHus CBeTa

Pemienne 3ama4q Ha MMPUMCHCHHUC 3dKOHA
HpHMOJ’IHHCﬁHOFO paciipoCTpaHCHUA CBECTa

65

Otpaxxenue csera. [1nockoe 3epkaino.
Cdepuueckoe 3epkaino

66

[Tpenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTeb MPETOMICHHUS.
ITonmHOE BHYTpEHHEE OTpaKEHHE.
IIpenenbHBIN Yo MOJHOTO BHYTPEHHETO
OTpakKeHUs

67

68

Pemenue 3aga4u Ha TpUMEHEHUE 3aKOHOB
OTpaXeHUS U MPEJIOMJICHHS CBETA

Xon stydeit B mpusMe. Jlucrnepceust cBerTa.
CnoxHbIN cocTaB Oenoro csera. LBer




JInn3pl. DOKYyCHOE PacCTOSTHUE U

69 ONTHUYECKAsl CUJIA JIMH3BI

70 [TocTpoenue n3o0pakxeHUi B JIMH3aX U X
cucTeMax. YBeJIUYeHHUE JTUH3bI
Pemenue 3agau Ha mocTpoeHue

71 N300paKeHHA, TIOTY4aeMBIX C TOMOIIBIO
JMH3

72 I'ma3 kak ontuyeckas cucrema

7 Pemenue 3anayu. [Ipeaenst npuMeHUMOCTH
TEOMETPUUECKOMN ONTHUKH

74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS

75 Jucnepcus ceera

76 WHuTepdepenmus cera

77 KorepeHnTHble UCTOYHUKU. Y CTIOBHS
HaOII0/IEHUSI MAKCHMYMOB U MUHUMYMOB

78 Pemenne 3amau

79 [Ipumenenuie nuTeppepeHuu

80 Judpakuus csera

21 JudpaxknuonHas pemeérka. Y cioBue
HAOJTIO/ICHUS TJIABHBIX MAKCUMYMOB

82 Pewenue 3anau

23 [Toniepe4HOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera

84 Pemenue 3anau

85 CBeToBbI€ SBJICHUS B IPUPOJIE

26 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110

Teme "OnTuka"




87 KoHnTtponbHas pabota o teme «OnTuka 1
['panu1Ibl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JICKTPOIMHAMUKHU U 1
MPUHIIUIT OTHOCUTEIBHOCTH

29 [TocTynartel cienuanbHOU TEOPUU |
OTHOCUTEJIBHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[IpeobpazoBanus Jlopenua. YcioBue

90 npUYUHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U
COKpAILEHHUE JITUHBI

01 DHeprus U UMNYJIbC PEISITUBUCTCKOM |
YaCTHIIBI

9 CBs13b MaccChl C PHEPTUEH U UMITYIBCOM |
PENSATUBUCTCKON YaCTULbI. DHEPTHUS TIOKOS

93 PaBHOBecHOE TeII0BOE U3ITyUEHHE 1

94 3akoH cmenieHus Buna 1

95 I'mnoteza M. Ilnanka o kBanTax. ®OTOHBI 1

96 OHeprust 1 UMITyJIbC GOTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. |
3akoHbl poTordpdekrTa

08 VYpaBHenue DitHmTeitHa 111 poTodddexra. 1
"Kpacnas rpanuna" ¢pororpdexra

99 JaBnenue cera. OnbiTel [1. H. JIeOenena 1

100 BousiHOBBIE CBOMCTBA YacTHUIL 1
Bounsl ne bpoia. /[nuHa BoJiHBI e

101 Bpoiins u pa3mepsl 00J1acTH JTOKATU3AMA 1

JBUXKYIIEHCS YaCTHIIBI




102

KopmyckynsipHO-BOJIHOBOM Ayann3m

103 Judpakius 3eKTPOHOB Ha KPUCTAJIIAX
Crnenuduka u3MepeHu B MUKPOMHUPE.

104 CooTHoIIeHUs HEOTIPEAeIEHHOCTEN
[eitzenbepra

105 Pemenue rpadguueckux 3aaaq

106 Pemienne pacu€THbIX 33124
KonTponbhas pabota mo Temam: "OCHOBBI

107 CTO", "KopmyckyJIsspHO-BOJIHOBOI
nyanuzm"

108 OMBITHI 110 UCCIEIOBAHUIO CTPOEHHUS aTOMA.
[Tnanerapnast moaens atoma Pesepdopna

109 [Tocrynarter bopa

110 Buasl ciektpoB. CriekTp ypOBHEH 3HEpruu
aToMa BOOpoza

11 CrioHTaHHOE U BBIHYKJEHHOE U3ITy4YeHUE
cBeTa

112 Jlazep
Hyknonnas mozens siipa ['eiisenOepra-

113 MBaHeHKo. 3apsii 1 MacCOBOE YUCIIO AApa.
N3otonel. PagnoaktuBHOCTH
3aKOH paJ0aKTUBHOIrO pacnaaa. CBoiicTBa

114 MOHU3HUPYIOUIETO U3NydeHus. Biausinue

paZlOaKTUBHOCTH Ha )KMBBIE OPIaHU3MBI.
Jo3umerpus

115

DHeprus CBS3U HYKJIOHOB B sifpe. S aepHbie
cuibl. Jledext maccel siapa. SnepHbie
peakuuu. Snepusie peakTopsl. [Ipobiemsl




116

117

118

YIPaBJIIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPreTUKU

MerTonbl perucTpaiuy u ucciae10BaHus
3JIeMeHTapHbIX yacTul. OyHIaMeHTalbHbIe
B3aUMOJIeiicTBUS. baproHbI, ME30HBI U
nentoHsl. [IpencraBinenne o CtanpapTHON
mojenu. KBapk-riitooHHas MOJEIb aipOHOB

®uzuka 3a npenenamu CTaHIapTHOU
Mojzenu. TéMHas MaTepus U TEMHAs
sHeprus. EnuHcTBO (hU3MYECKOM KapTHHBI
MHUpa

OTanbl pa3BUTUS aCTPOHOMHUHU. 3HAUYCHHUE
aCTPOHOMUU

119

[IpumMeHMMOCTh 3aKOHOB (PU3UKU JISI
00BsICHEHUS TPUPOJIBI KOCMUYECKHUX
00BbEeKTOB. METO Il aCTPOHOMHUUYECKHIX
HCCIIeIOBaHU M

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paaAMOoTENECKOIIbl, BHEATMOC(EepHas
aCTPOHOMHUS

121

122

Bup 38é3qH0r0 HeOa. Co3Besnus, sipKue
3BE3/Ib], ITAHETHI, UX BUAMMOE IBIIKEHUE
Conneunas cucrema. Connne. ConHeuyHast
aKTUBHOCTb. VMIcTounuk sHeprun ConHLa u
3BE3]

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
Jnarpamma "cnekTpalibHbIN Ki1acc —




124

CBETUMOCTD"

3B€3HBI TJIaBHOM MOCIEI0BATEILHOCTH

125

126

127

Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUSI O IIPOUCXOKICHUU U
sBositonny CosHIA U 3BE3/. DTarlbl )KU3HU
3BE3 ]

Mneunslii [Iyte — Hama ["anaktuka. Tunsl

rajakTuk. YEpHbIE ABIPHI B A/1pax rajgakTUK

Bcenennas. Paciunpenue Beenennoii. 3akoH
Xab6ma. Teopust bosbiioro B3psiBa.
PenukToBO€ H3nyueHue

128

MacmrabHas ctpykTypa Beenennoil.
Meraranaktuka

129

130

131

132

Hepeménnsie npobieMbl aCTPOHOMHH

Du3nUeCcKU IPAKTUKYM I10 TEME
"UccneqoBaHue MarHUTHOTO TTOJIST
IMOCTOSTHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTukos" umm "HccnenoBanue
JIEHCTBUSI TTOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

Pu3NYeCcKUuil IPAKTUKYM I10 TEME
"N3mepenue cunel Amnepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA"
unu "OnpeneneHre MarHUTHON WHITYKIIMU
Ha OCHOBE M3MepeHus cuibl Ammnepa”

Du3nUeCKUu IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS




133

134

135

3JIEKTPOMArHUTHON MHIYKIIUHU'" WIIH
"Omnpezaenenre MHAYKIIMA BUXPEBOTO
MarduTHOro mojis"

DuU3nYECKU MPAKTUKYM 10 TEME
"UccnenoBanue ABICHUS CAMOUHIYKIINM"
nn "COopka MOJEIH JIEKTPOMArHUTHOTO
reHeparopa"

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepenue neproia CBOOOTHBIX
KoJIe0aHUN HUTSIHOTO U MPY>KUHHOTO
MasATHHUKOB"

Pu3n4eCcKuil NPAKTUKYM 110 TEME

"IIpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM
MasiTHUKe"

136

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepes
MOCJIEIOBATEIbHO COSTMHEHHBIE
KOHJIEHCATOp, KaTYIIKY U pe3ucTop’ win
"HccnenoBanue paboThl HCTOYHUKOB CBETA
B LIETIM NTIEPEMEHHOT0 TOKa"

137

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHne napaMmeTpoB 3ByKOBOW BOJIHBI"

138

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenune nokasaresns MpeoMIIeHUs
crexna" win "llonyuyenue nsoOpaxxkeHus B
CHUCTEME U3 IUIOCKOIO 3epKajia U JTUH3bI"

139

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha MpuMepe




140

141

142

143

Kuakux auH3)" uinn "M3Mepenue
(OKYCHOTO pPaCcCTOSIHUS PACCEHBAIOIINX
uH3"

DuU3nYECKU MPAKTUKYM 10 TEME
"Habnronenue nqudpakuun, vHTEphepeHIInn
U noJjsipu3anuu ceera'

Pu3N4eCKu IPAKTUKYM 110 TEME
"OnpeneneHye UMIyabCa U SHEPTUU
PENSATUBUCTCKUX YacTull (1o pororpadusam
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"U3mepenne nocrosinHoi [lnanka Ha
OoCHOBe HccliienoBanus Gororpdexra” nmm
"NccneqoBanue 3aBUCMMOCTH CHJIBI TOKA
yepe3 CBETOANO] OT HANPSKEHUs "
Pu3n4ecKuil NPaKTUKYM 110 TEME
"UccnenoBanue cekTpa pa3peskeHHOro
aTOMapHOI0 BOJOPOJA U U3MEPEHUE
noctosiHHoM Punbepra”

144

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanue paanoakTUBHOTO (OoHA ¢
HCIIONIb30BAaHUEM JI03UMETpa" HIn
"3y4eHue moraomeHus 6eTa-4acTuil
aJIroMUHUEM"

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOnroenus 38E31HOT0 HEOa
HEBOOPYXEHHBIM I'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX TPUIIOKEHUN JUIs




OTIpEICTICHUS TTOJIOKEHHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIC
co3Be3ausi CeBEepHOro MOMyIapus U sipKkue
3BE3161" Mian "HaOao1eHus B TEJIECKOI
JIyHbI, IUIAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOIUICHHI"

146

O0001IcHNE U CHCTEMATH3aLKs 3HAHUI.
Ponb pusuku u actpoHOMUY B
SKOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIEeITEIIbHOCTH YCIIOBEKA

147

148

O06o00mIeHre U cucTeMaTU3aus 3HaHUH.
Poub 1 MecTo (pM3MKK U ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

O06o0011eHre U cucTeMaTu3alus 3HaHUH.
Posb ¢puznueckoil Teopun B GopMUpoBaHUU
MpEJICTaBICHUN O PU3NYECKON KapTHHE
MUpa, MECTO (PU3UUECKON KapTHHBI MUpa B
00I11eM psAZly COBPEMEHHBIX €CTECTBEHHO-
HAay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

150

O0001eHrEe U cUCTEMATU3ALMS 3HAHUI 110
teme "Kunemaruka"
O0001eHUE U CUCTEMATU3ALUS 3HAHUM 110
teme "Kunemaruka"

151

O0001eHne 1 cucTeMaTU3aIMs 3HAHUH 110
teme "/Ilunamuka"

152

O00011IeHNE U CUCTEMATU3AIUS 3HAHUI 110
teme "CrtaTuka TBEpAOro Tena'




153

154

O00011eHre U cUCcTEMAaTU3ALMS 3HAHUI 110
TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"
O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

155

O00011IeHNE U CUCTEMATU3ALMS 3HAHUH 110
teme "Tepmonunamuka. TemioBbie
MAaIuHe!"

156

157

158

O06o00mIeHre U cUCTeMaTH3aIMs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30Bble IEPEXO0bI"

O06o011eHNe U cucTeMaTU3alus 3HaHUH 110
TeMe "DnexkTpuyeckoe nosue"

O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK"

159

160

161

O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "Toku B pa3nnyHbIX cpeaax”

O00011eHrE U cCUCTEMATU3ALMS 3HAHUI 110
TeMme "MaruutHoe noJe"
PesepBHriit ypok. O6001IeHNE U

CUCTEMATHU3aIHsA 3HAHUH 10 TEME
"DneKTpoMarHuTHas MHIyKIus"

162

Peseprubrit ypok. O6001eHIE U
CUCTEMATH3AIINA 3HAHUH 110 TEME
"Mexanundeckue KoneOanusg"

163

PeseprubrIit ypok. O6001eHNE 1
CUCTEeMAaTH3aIHs 3HAHHUH 110 TeMe
"DreKTpoMarHuTHbIE KoieOaHus "




164

165

166

PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"MexaHn4yecKue 1 3JEKTPOMarHUTHbIE
BOJIHBI"

PesepBHbIil ypok. O0001ICHNE U
cucreMarusanys 3HaHui mo reme "Ontuka"
PesepBHeiit ypok. O600IICHHE U

cucTeMarusanus 3HaHui 1Mo Teme "OCHOBEI
cTo"

167

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

169

170

PesepBHeIit ypok. O000IICHHE 1
cucTeMaru3aiis 3Hanuii mo reMe "dusuka
aroma"

PesepBHriit ypok. O60011IeHNE U
CHCTEMAaTH3alMs 3HaHui 110 TeMe "DPusnka
ATOMHOTO SIJpa U AJIEMEHTaPHBIX YaCTHIL"

PesepBHslit ypok. O60011IeHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"JneMeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

170

16
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