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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKe HAa YpOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii ~ denmepainuu,  peaqu3yIOMMX  OCHOBHBIE  0Opa3oBaTEIIbHBIC
POTPaMMBI.

[TporpamMma o ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COACpKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIIE0BATENbHOCTh U3YUECHUSI TEM U PA3/EIIOB
y4e0HOro TpeaMeTa ¢ y4ETOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydaroniuxcs.
[TporpamMMa 1o ¢u3uke Aa€T MPEeACTaBICHHE O LEIAX, COAEpKaHMU, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca (u3uku yriayOJEHHOrO YpOBHS IMO3BOJIAET pPEAU30BAThH
3a/1a4yu MPOPECCUOHATILHON OpPHEHTAIIMK, HAIIPABJICHO HA CO3/aHHME YCIOBUM IS
MPOSIBJICHHSI CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAMMBI U1l TMPOAOJDKEHUS OoOpa3oBaHMs B
OpraHu3anusx Nnpo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3KUKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mnporpamme mo QusMke ONpEneNsioTCs ITUIAHUPYEMBIE PEe3yJIbTaTh
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHus: IMYHOCTHEIE,
MeTanpeJIMeTHbIe, TMpeaAMeTHble (Ha  yriiyOn€éHHoOM  ypoBHe). HayuHno-
METO/I0JIOTUYECKON OCHOBOW it pa3pabdOTKu TpeOOBaHW K JUYHOCTHBIM,
METamnpeMETHBIM H TPEAMETHBIM pe3yJabTaTaM OOydYaloIIUXCs, OCBOMBIIIHNX
nporpamMmy 10 (U3UKE HA YPOBHE CpeaHero o0miero oOpa3oBaHus Ha
yIIyOIE€HHOM YPOBHE, SIBJISIETCS] CHCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIaHUPYEMbIE pEe3yJIbTaThl OCBOCHMS Kypca (QU3UKM Ha YriayOiaEéHHOM
YPOBHE, B TOM YHCJI€ PEAMETHbIE PE3YJIbTAThI 110 roj1aM 00yUeHHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBITh
UCITIOJIb30BaHA YUUTEISAMU (DU3UKHU SISl COCTABIICHUS CBOUX padOYMX MPOrpaMM.

[Iporpamma no ¢u3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
NPEIOCTABIAECT BO3MOXKHOCTU I peaju3aldd Pa3IUYHbIX METOJUYECKHUX
NOJIXOJ0B K MpEenoAaBaHui0 (U3UKH HAa YIrIyOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus 00s13aTENbHOM YaCTH COJIep KaHus Kypca.



duszuka kak Hayka o Hambosee OOUIMX 3aKOHAX MPHUPOABI, BHICTyMas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLkompHBINi Kype GU3HKH — CHCTEMOOOPa3yOIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusndeckoir reorpadueir u actpoHoMuen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHEe (U3NYECKUX 3HAHWM OMPEIENNIO XapakTep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCQ, TOJIy4YEHUs HOBBIX MAaTepUajoOB C 3aJaHHbIMU CBOWCTBaMHU. M3ydyeHue
(Gu3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPHUMEHSATHh HAy4YHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEIHETO 00IIer0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHHUS.

Hoea uenocmuocmu. B COOTBETCTBHHM C HEM KypC SBIIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzaiuys npeamnosiaracT HCIOJb30BaHUE
IYMaHUTApHOTO MOTEHIMala (U3NYECKOM HayKu, OCMBICIIEHUE CBSI3U PAa3BUTHUS
¢uzukn ¢ pa3BuTHEM OOLIeCTBa, a TakKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpOOIeMamu.

Hoesa npuknaonon nanpaeiennocmu. Kypc usnku yriry0iEHHOTO ypOBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIMIEHHBIX DJKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a TakkKe 0O0CYXKIEHHUs
po0JIeM palMoOHAIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME cofiepKaHUs TPOTPAMMBI TTO (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxonaa. g pusmku peanuzanus 3THUX
IPUHLIKAIIOB 0a3UpyeTcsl Ha UCIONIb30BAaHUH CAMOCTOSITEIbHOTO AKCIIEPUMEHTa KakK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. [lms yrioyOGnaéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE OMBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, 1aboparopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukyma. B mepBoM ciyudae
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 TPAKTHKyMa B CHUCTEMY JIaO0OpaTOpHBIX pPaboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom mon pabortamu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOTO BU/Ia O€3 MOIIAaroBOM HHCTPYKIIUH.

B nmporpamme 1mo (@usuke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX paboOT W MpakTUKyMa NpPECTaBiICHAa €IWHBIM MepedHeM. Bridop
TEMaTUKH I 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpOIecca UCXOAs U3 OCOOCHHOCTEH MOYPOUYHOTO
IUTAaHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMHU IIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUS, WCCIACAOBAHUS 3aBHCHUMOCTECH (DU3UYCCKUX BEIMYUH WU IMOCTAHOBKY
OTTBITOB TIO TMPOBEPKE MPEIITOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUIO PACYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3UUYECKOU MOJENbIO, TO3BOJISIONINE MPUMEHSITh
W3Y4YEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasliesia Kypca, Tak U
WHTETpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kayecTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCS 3aJaHusi Ha OOBSICHEHHE/NMpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYIoIIre BbIOOpa
buznyecKoil MOAeN A CUTYalluy IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MmaTepHalibHO-
TEXHUYECKOMY OOECIICUCHHIO yueOHOTO Tpoliecca Kypc (U3UKUA YTIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCsA B YCIOBUSX
npeaMeTHoro kabwHera. B kaOuHere (U3WMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpamMme Io
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHCcTpanlMoHHOE  000pyZoBaHue (OpMHpPYEeTCS B COOTBETCTBUH C
NPUHITUIIOM MHWHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3MKE KIIOYEBBIX JEMOHCTpAIUi s
WCCJICMOBAHMUSI  WM3y4aeMbIX  SIBIEHWW W  MPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe 0O0OpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIeuMBaeTCsl B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TeMaThdeckue KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alolmMxcs K HayqYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE HX HHTEIUIEKTyaJbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
UCCJIEIOBATENLCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa MU3yYEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SIBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyayuiei
npo(heCCUOHANBHON  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 00ecrneuynBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoiiecce u3yueHus Kypca GU3uKU Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHus:

MpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3uKy,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMHpOBaHNUE YMEHHI MPUMEHSATh TEOPETUUECKUE 3HAHUSA JJI1 OOBSICHEHUS
buznyecKnux SIBICHUNA B MPHUPOAC WU JUIsl MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEAHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENILHOE CO3JaHue
bu3nueckol MoJenH, aJeKBaTHOM YCIOBHUSM 3aJauyd, B TOM YHCIE 3a/1ady
WHKXEHEPHOI'O XapaKTepa,

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIHUSHMS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M IPOBEICHUS
bu3MUeCKUX OSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIHH,
ONPEIENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO Pe3yJIbTaTa;

CO3JJaHHE YCJIIOBUM ISl Pa3BUTHUS YMEHMM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuUTHE UHTEpeca K chepam mpoPpecCuOHATBHON eI TeTbHOCTH, CBSI3aHHOU
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 CIENHUATBLHOCTAM (DPU3UKO-TEXHUYECKOTO TPOGUIIS.

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

[Ipennaraemeiii B mporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBHIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M ONBITOB C YyYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAs HayKa o npupojae. HayuHslil MeTo/1 MO3HAaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT U TEOpUs B Ipoliecce Mo3HaHus npupoasl. HabGmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  M3MepeHusi (U3MUECKUX BEIMYMH (aHAJIOTOBBIE U LU(POBBIC
U3MEPUTENIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCOJIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €r0 IPUMEHUMOCTH. Pu3ndeckas
TEOpHUS.

Ponp u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

M3mepeHne cwibl TOKAa W HaNpsDKEHUS B LENM NOCTOSHHOTO TOKa IpHU
MIOMOIIH aHAJOrOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIY KOMIIBIOTEPHBIX JaTYHKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmkeHue. OTHOCUTETBHOCTh MEXAHHUYECKOTO JBHXKCHHS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4yll MEXAHHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro MNPOEKIUMU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

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

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKku.

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



KpuBonunenHoe  nBuxkeHue. JIBMKEHHME MAaTepUAIIBHOM  TOYKM IO
OKPY)KHOCTH. YTJOoBasg M JIMHEWHasi ckopocTh. Ilepmon u ydactora oOpalieHusl.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE TMPOIECChl: CHUIAOMETP,
JNBWKEHUE CHapsAO0B, LEMNHbIE, IIeCTepEHYAThIE M PEMEHHBIE MEpeaadH,
CKOPOCTHBIE JIN(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

CrocoObI UCcIIeIOBaHUS IBHKECHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i N3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOLIEHHOIO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTeH, TPACKTOPHUI, CKOPOCTEN NBUKEHUS OJAHOTO M TOrO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

M3y4yeHne HepaBHOMEPHOTO JIBHXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepenne yCKOpEeHHs MpU MPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue  yCKOpeHMs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI TabOpaTOPUN ).

W3yyenue [ABMXKEHHMS Tena, OpOIIEHHOro Topu3oHTaidbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM MPONMOPIUOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHue NBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOM I0 MOZIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHUsi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hbrorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
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 tsbxkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckoi MmUpoThl. J[BH>KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuwia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBMKymierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koadduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEJla B
YKAJKOCTH WM rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKCHHS.

Jasnenne. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: IOALIMITHUKY,
JNBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue nBUKEHUS Tell B MHEPIUAIbHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cWil, BOSHMKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

N3mepenune macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MTAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuUKym.

N3mepeHne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bI O HE3aBHCHMOCTH BpPEMEHHU JIBIKEHHUS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacCHhl.



HccenenoBanue 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON Yepes
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. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbI OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuisl.
CrnoxeHne CHl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTENIbHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY ci10BUsL paBHOBECHSL.

Bunael paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJld, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAIbHBIX TOUYEK. L[eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

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

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

MOoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIBHOU TOUYKH.



[loTeHnManbHplE W HENOTEHUHMAIbHBIE CWIbl. [loTeHnumanbHas 3HEpPrus.
[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 bepHymn s MACaNbHON JKHIKOCTH Kak CIEICTBHUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4YecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jemoncmpayuu.

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 M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teia 1o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUH.

N3MepeHne KHHETUYECKON IHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS! TOTEHIIMAILHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TpEeHHUSI.

Omnpenenenue padbOThl CHIIBI TPEHHUS TPHU JABMXKEHHH Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uKka U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckorn Tteopuun (MKT), ux
ombITHOe oOocHoBanue. Juddysus. bpoyHoBckoe aBmwkeHue. Xapakrep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL] BelleCcTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE STHX



mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

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

Mopenbs uaeanbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHUILIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponeccrl B
UJcabHOM Tra3e C IMOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13p a0CONMIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHHYeCKHe YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxkuaKocTen.

Mogens onsita HlTepHa.

[IputsxeHre MOJEKyJI.

Mopnenu KpucTayuInuecKuX peméToK.

HabGnrogenue u vicciieoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKmMuKym.

HccnenoBanre mpouecca yCTAHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TeII000MEeHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpMUYECKOTrO Mpolrecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3y4yeHne n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMbl KaK CPEIHHE 3HAYEHUS] BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawasio TtepMoauHaMuku. (CamMONpOM3BOJIBHAS — pelaKcaluus
TEPMOJIMHAMHYECKOU CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWM:
ypaBHeHue MenneneeBa—Kianelipona W BbIpak€HUE JII BHYTPEHHEW SHEPTUU.
VYcnoBusi MpUMEHUMOCTH 3TOM MOJIEIH: HU3KAas KOHIEHTpPAIMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBazucraruueckue U HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruucienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMKocTh Tena. YAelbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
ToruBa. Pacu€r kommuecTBa TemIOTHl mNpu Temionepenaye. [lonsrue o0
aanabaTHOM TIpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KomnmnuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! gercTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukn Kapno.

DKOJIOTMYECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBBIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKUE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AlUs «TEIJIOBBIX» OTXOJIOB C
MCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM paclIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nponecca OCThIBAaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHaeHcanusa. HMcmapeHue W KumneHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHUsI.

HaceblllleHHBIE ¥ HEHAChIIEHHbIE Mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3anusa. YJIeJbHas TEIIoTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenrue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpPTUH B (PAa30BBIX MEPEX0IAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Ko huIimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie spienus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOIIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepenure cuiibl TOBEPXHOCTHOTO HATSXKEHMUS.

OMNBITHl C MBUTbHBIMU TJIEHKAMH.

CmaunBaHue.



Kanwisipaeie siBIeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIILIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIECHHH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCUMOCTH  JepopManuy  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsIBICHMs. OJIEKTpUYeCKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH Kymnona.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éaHocTh  anekTpuueckoro  mossa.  [IpoOuwiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOIO IOJA. Pa3HOCTH NMOTEHIMANIOB U
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM  IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOrO NOoJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAJIIOB ISl DJIEKTPOCTATUYECKOrO Moyl (Kak OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CYyNIEPIIO3UIINY STIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbBl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBHUITOTEHIUAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHMKM B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JuanexTpuku B DIIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcarop. DIeKTpoEMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTD IIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE MPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jlemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

OueHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsSHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTekaHns TOKa B LEIH, COAEPKAIIE! KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsKEHUs ) pu
MOCIIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKull mox.

Cuna Toka. [TocTOSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA. MCTOYHUKH
toka. Hanpsikenue U u DJ1C €.

3akoH OMa i1l y4acTKa 1EMH.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY ienpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux nenei. [Ipasuna Kupxroda.



Pa6ora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUIOLIAM MOMEPEYHOr0 CEUYEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSIHHOM
HaIpsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coeMHeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIbI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus amiepMmerpa (BoJIbTMETpa).

N3mepenue DJ1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucuMoctud DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTh CONPOTUBICHUSI METAIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.



DneKTpuYeCcKHil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITYYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass W MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAS JUCCOLMALMS.
Onextponn3. 3akoHbl Dapanes I dIEKTPOIn3a.

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

TexHU4ecKue yCTpOMCTBA M IPAKTHUECKOE IPHMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit axkcnepumenm, nabopamopnoie padomuol, nPAKMuUKyMm.

HaGmronenue amextpoiusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO MOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaAKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETbHBIX MPUOOPOB U KOMITBIOTEPHBIX JaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeeHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 10 kjacce
OCYLIECTBIISIETCS. C YUETOM COJIEPIKATENIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapuul U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYCHUEM MEM 0006 HAYUHO20
no3HaHUA: SBIICHUE, HAY4YHbIH (aKkT, rumnoresa, (pusmyeckas BeIWUYUHA, 3aKOH,



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboia, runepOosna, ux rpaguku U cBoicTBa. TpUroHOMeTpUUecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXaroulell cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA Ul  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAILIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTIOJIb30BAaHME 3aKOHOB COXpaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULMOHEP, TEXHOJIOTUH
NOJlyYEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKaA.

Tema 4. Macnummnoe noe.

B3auMonencTBue TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amrepa, e€ HarpaBJI€HUE U MOJYJIb.

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

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKH, Napa- U TUAMarHeTHKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIHYCCKUC TIPOLECCChl: IMPHUMCHCHHC

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

KaptnHa nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMil MarHUTHOM MHAYKIUU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KEHMS yYKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHLIMT NENUCTBUSA IIEKTPOU3MEPUTEILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpA OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTH B LIENH TMOCTOSSHHOTO TOKA.
SBnenune camonnaykuu. I1C caMOUHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHUYeCcKHe YCTpPOMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3aIlMTa OT AJIEKTPU3ALNU TeJl IPU JABMXKEHUU B MAarHUTHOM TOJIE
3emuu.

Hemoncmpauuu.

HabGnronenue siBjaeHus 3JIEKTPOMAarHUTHOW WHYKLWH.

UccnenoBanne 3aBucumoct OJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/IC caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMSI MEXaHUYECKOM sHepruu). BriBon
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepron u uactora kosjebanuit. Ilepumon Manbix CBOOOJHBIX KoJieOAHUIMA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHMe 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIE0aHUSI.

TexHuyeckre yCTpoMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmroenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHU Ipy3a Ha HUTH OT
aMILUTATYIBI.

HccnenoBanue 3aTyxarwmux KojaeOaHWii 1 3aBUCUMOCTH TIEpUOJia CBOOOTHBIX
KOJICOAHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYKUHE C LEJbIO
dbopMupoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPH KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.



W3mepenue mnepuona CBOOOAHBIX KOJIEOAHHM HUTSAHOTO M MPYKUHHOTO
MasTHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHA.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KosiebatenpHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsga KOHAEHCATopa C aMIUIMTYOM CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJI€OATEIIbHOM KOHTYPE.

3aryxaromme 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LIE€NU CHUHYCOMJAIBHOIO IMEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mnepepaadya W NOTpeOsIeHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. KympTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEHEBHOM KU3HU.

TexHUYecKue yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpayuu.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopesnp 3IeKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUIaIbHbIE KOJIEOaHUS!.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCNENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKyM.

N3yuenue tparncopmaropa.

HccnenoBanre nepeMeHHOT0 TOKa 4Yepe3 MOCHe0BATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNMHble 0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
IIPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pPAcCHpOCTPAHEHHMS W JUJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpPa)XKEHHUE, MpEIOMJIEHUE, HUHTepPepeHLus u
U pakius.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anusl, MHTeppepeHus U audpakuus.

[IIxana 3JI€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeJIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTHYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEBU30D, aHTEHHA, TeraedoH, CBY-neus,
yIIbTPa3BYKOBAsl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBanue 1 pacCpOCTPaHEHUE MOMEPEUYHBIX U MPOAO0IbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenunu u audpakiuud MEXaHUYeCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBaHre  CBOWCTB — AJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPAa)KEHUE,
npesoMIIeHUE, MoNspu3anus, AMpakuus, HTepdepeHIHs.

Oo6napyxeHue nHGPaKPacHOTO U YIbTPAPHOIECTOBOTO 3Ty CHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4eyHbIl HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBETAa. AOCOIOTHBIN MMOKa3aTelb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETa U COOTHOLIEHHE [UJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxxeHue. IIpenenapHbiil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparomue U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epuyeckoil JHH3bl OT €€ IF€OMETPUM U OTHOCUTEIBHOTO
IOKa3aTess MpeIOMIICHUS.

@opMyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xoa Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Pa3pemaromniast cnocodHocTh. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBust HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepbl KIaCCHYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITongapuzauus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOCKIMOHHBIN ammapar, MpPOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(paKkIMOHHAS perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmaronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pereéTKy.

Habmronenne nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIOCKOTO 3€pKajia U JINH3BI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3epHOTO U3JIyYCHUS Ha ABYX LIETAX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIMOHHOTO CIIEKTPA.

N3mepeHnune IuHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIydeHHUs] CBETOAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  PUMEHMMOCTM  KJIacCMueckorm  MmexaHuku.  [locTynarsl
CHEUUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpazoBanusi  JlopeHria.
YcioBue mnpuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIIECHUE JJIHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBsI3b MaccChl C SHEPrUed U UMITYJILCOM PEIITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILIECChl: CIIYTHHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (IO
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 cMmenieHust Buna. ['mnore3a [Inanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
DitamreitHa 11t potoaddexra. «KpacHas rpanuina» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawolryto moBepxHOocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMcTBa yactull. Bonnel ne bpoira. Jlnuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAIW3alUu JABWXKYyLIeWca vactulbl. KopmycKymisipHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eiizenbepra.

TexHn4eckre yYCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jlemoncmpayuu.

®oTor(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomut, npAKmMuKym.

UccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHJIbI TOKA YE€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHHUIO CTpOoeHUs aToma. [lnaHerapHas Mojenb aToma
Peszepdopna.

[Toctynatel bopa. U3nyuenue u normnomienre GOTOHOB MPHU MEPEXOAE aToMa
C OJTHOTO YPOBHS SHEPTUU HA APYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-uziyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaga. PagnoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME paTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3nydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexTt maccer spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOpPaBIsiEeMOr0 TEPMOSIAEPHOTO CHHTE3a. JKOJOTMYECKUE acCleKThl Pa3BUTHUS
AJIEPHON DHEPrETUKH.

Mertonsl perucTpaluy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangaptHoit Mmoaenu. KBapk-riitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CrtaHpapTHo Mojenu. TéMHass marepust U TEMHas
DHEPIUsl.

EnuHcTBO Qu3nueckoi KapTUHBI MUpA.

TexHuyeckue yCTpouCcTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKym.

HccnenoBanue TpekoB 4acTHll (110 TOTOBBIM QoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHus 0eTa-4acTUl] aTFOMUHHAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHOMHUHU. [IpUMEHMMOCTH 3aKOHOB (U3UKH JUISI OOBSICHEHHS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAAOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

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

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIE XapaKTEePUCTUKHU. /[narpaMMma «CreKTpaibHbIN KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CcTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m kBaszapbel. UEpHbIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PennkToBoe U3iydeHue.

Macmrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEeOGa HEBOOPYXKEHHBIM TJ1A30M C MCHOJIb30BaHHEM
KOMITBIOTEPHBIX TPUIIOKEHHUM NI OTIPE/IeTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTHUKYM.

Cnioco0bl n3MepeHus: (GU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHHUI (PU3NYECKUX BEITHYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX HW3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pas3lenax «YUYEHUUYECKUUA  SKCIIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM) ).

O0o01maroniee NOBTOPEeHUE.



O0o061enHre U cucTeMaTu3alus CoAepKaHus pa3fenoB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U TMPOTHOCTHYECKON  (QyHKIUI
bu3nyeckoit Teopuu, poib (HU3MIECKON Teopruu B POPMUPOBAHUU MPEIACTABICHUI
0 (pusmuecKkol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHuKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumoresa, (hU3MUYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOoBast J1adbopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NMPOEKUMU HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJBHHUKOB,
OTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpoOnE, KoseOaTeabHbIe
JIBW)KCHUS B JKUBOW MNPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIpU NPOU3BOACTBE
DIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
yJIBTPa3ByKOBasl JMArHOCTMKAa B MEJIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYpa TBEPIBIX
T€JI, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHbINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE TMOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOM, reHepaTop MEepeMEHHOTO TOKA, MHAYKIMOHHAs Ieyb,
JMHUAN 3JIEKTponepeaad, 3JIEKTPOABUTaTeb, pasap, PaAuONpPUEMHUK, TEIEBU30D,
antenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



IIPOEKLMOHHBIN almapar, BOJOKOHHAs ONTHKA, COJHEYHas OaTapes, ClIyTHUKOBbBIE
IPUEMHHKH, sJIEPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHoro mnpeamera «Duszukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHHUI
BOCHIUTATEIILHON 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 JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTb B CaMOYIpaBleHWH B  00pa30oBaTebHON
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLHAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAapPHOW U BOJIOHTEPCKOU ESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakJIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIIEHUWE K MHPY, BKJIKOYAsA OCTETHKY HAy4YHOTO
TBOPYECTBA, MPUCYILIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



WHTEPEC K pa3IuUHbIM chepaM Ipo(ecCHOHATBHON AESITEIIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 0 (PU3HMKe.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHME IEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTh B IpoLEcCe
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENbHO  (opMyIHMpoBaTH U aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEACATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPHUBAEMBbIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IMJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIONTUXCS
MaTepHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU MTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBATh KPEaTUBHOE MBIILIEHUE TPU PELICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

BJIa/IETh HAyYHOH TEPMMHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJAMU
buznueckoil HayKu;



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIbCKOM W MPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIIOMCKY METOJOB perieHusT 3a1ad  (pU3nIecKoro
COJZIEpKaHMsl, IPUMEHEHHUIO PA3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 NOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIpPETANN, MPEOOPA30BAHKUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh TPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Yy €€ PpEIIeHUs, HaXOIUThb ApPryMEHThl s
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh mapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aaud pe3yJIbTaThl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jlayd B 00pa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHHWS 1O (QU3NKE B TNPAKTHYECKYIO OO0JIaCTh
KU3BHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJE€Th HABbIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3UUECKOrO COIAEPIKAHMS
U3 HWCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (DOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3alMOHHBIX 3a/ady ¢ COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B PA3NMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMAlMKU M IIeJIEBOM ayAUTOpUHU, BHIOHpas
ONTUMAJIBbHYIO (POPMY TPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIEHHE Ha YpokKaXx (HU3UKHM U BO BHE-ypOUHOMH
JeSITEIbHOCTH;

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

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIYaJIBHON pa0oThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4E€TOM MHEHUM YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISITh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYILECTBIIATh  ITO3HABATENIBHYIO  JESTENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4U;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YYETOM UMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLICHMBATh MPUOOPETEHHBIN OMIBIT;

c1oco0cTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMUA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, IMOIUOHAIbLHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

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

UCIIOJIB30BaTh TPHUEMBI pedieKcHy sl OICHKA CHUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IPHUHUMATh PEIICHUSA IO HUX
CHUIKCHUIO;

IIPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

MIPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH,

MpU3HaBaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIIMOHATBHBIN UHTEIUICKT, MIPEITOJIAr A0 ITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh ~ TIOHUMAaTh  CBOE

HYMOIMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH aJanTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIIOYAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOJIS U3
CBOMX BO3MO>XHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHWMATh  AIMOIIMOHAJILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHOIICHUS C APYTHMMH JIIOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC H
paspemarb KOHMIUKTHI.

[MPEAMETHBIE PE3VJIbTATBI



K xonmy oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOMINXCS YMEHUM:

NOHMMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAIbHOW M OATHYECKOM cdepax JesaTeTbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUN  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (PU3NYECKON TEOpUu B
(dbopMHUpOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasznuyath YCJIOBHMS MNPUMEHMMOCTH MoJAeNed (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJICHMI): WHEpLIMAIbHAs CHCTEMa OTCYETa, abCOIIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoMIOTHO ymopyras nedopmanus, abCONIOTHO
yInpyroe 1 a0COJIFOTHO HEYIPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, KUAKOCTU
U TBEPAOro (KPUCTALIMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

pasznuyarh ycloBUs (TpaHULbl, 00JacTH) MNPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIB30BAHNS YACTHBIX 3AKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IPOLECCHl W SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIO)KEHUS] U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKEHUS, (OpMYJIbl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBanus [amwies 1Jis CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HproTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPrUH, CBSI3b pabOTHl CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4ECKOe BBIpaKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS WMITyJIbCa U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOIECCHl U SIBICHUS, UCIOIB3YS
ocHoBHble TmoJoKeHHs MKT u 3akoHBI MONEKYISIpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOW DHEPIUed TEeIUIOBOIO ABMKEHUS M KOHLICHTpPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPIrUEN TENJIOBOTO ABMIKEHHS €T0 4aCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEPaTypoH, YpaBHEHHE
MenneneeBa—Knaneiipona, mepBbIdA 3aKOH TEPMOAMHAMUKH, 3aKOH



COXpAHEHUs SHEPIMHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUS, HCIOJIb3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOILIEHHUA: 3aKOHbI OMa JuId ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTPUYECKOM Iemnu, 3akoH Jxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEII, CUJIa,
MOMEHT CWJIbI, JaBJECHUE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuyd NpPYKUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSS
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3nyxa, KIIJ waeansHOro TEMIoBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
Pa3HOCTh  MOTEHIMANOB, JJEKTPOABWKYyILIas CWja, CWiIa  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYAacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IBI)KEHHE, TEIIOBOE JIB)KEHHME 4YacTHI] BEIIeCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKeHUE, muddy3us, ucrnapeHue,
KHUIIEHHE ¥ KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3ALUsl, HAlIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUECKON BETMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHW, NIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOTPEIMIHOCTEN U3MEPEHUH, 1€71aTh BBIBOABI 10 PE3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON THIOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMAJIOKEHHOU
TUIIOTESBI;

co0Ir01aTh ImpaBuiia 0€30MacHOr0 Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPAaKTUKyMa H  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(GU3MYECKO MOJENIbIO: Ha OCHOBAHMM aHAJIW3a YCIOBUS OOOCHOBBIBAThH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKuX TEOpUl NpH MCHOIB30BAHUM MAaTEMaTHUYECKUX METOJIOB
pelIeHus 3a/1a4, TPOBOAUTh PACYETHl HA OCHOBAaHUH MMEIOLIUXCS JaHHBIX,
aHANM3UPOBAaTh PE3yJIbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyloule MNPUMEHEHUsI 3HAHUW U3
pa3HBIX pa3lesoB Kypca (PU3UKH, a TAKKEe MHTErpallii 3HAHUN U3 IPYTHX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKH, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATH MOCJIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeATEIbHOCTH 4YEJIOBEeKa, CBA3AHHOM C (PU3MYECKMMHU NPOLECcCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaILHOM
IPUPOAOIIOIb30BAHUN, @ TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00111eCTBa;



OPUMEHSTh pa3jHyHble CrOcoObl paboThl ¢ MHpoOpManuen (HU3NIECKOro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMALUU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHpOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMalMio ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTeNIbHbIE YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy T'PYMIIbI, PAllMOHAIBHO PacpeAesiTh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHUBATHh BKIJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIINHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENbHOCTU IO
CHELMATIBHOCTAM (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 3TUYECKOM cdepax AesTEIHHOCTA YeJIOBEKa, POJib U MECTO
(GU3UKM B COBPEMEHHOW Hay4yHOW KapTHHE MHUpPA, POJIb ACTPOHOMUU B
MPAaKTUYECKON  JEATETbHOCTH 4YeJOBEKa M JalIbHEHMIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTFHON M MPOTHOCTUYECKON (GYHKIMN (PU3ndeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEHUAIBHOM TEOPUU OTHOCUTEIHLHOCTH, KBAHTOBOM
bu3uku, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUIN O
bu3nyecKkoil kKapTUHE MHUpPa, MeCTO (PU3MUYECKOM KapTHUHBI MUpa B 00IIEM
PSILy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHMOCTH MOJele (U3NYECKuX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M OJIHOPOJHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYXWHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJieOaTenbHbIN KOHTYP, TOHKAsI JIMH3a, MOJICNICH aTOMa, aTOMHOTO s/Ipa U
KBAaHTOBOM MOJIC/IM CBETA;

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



aHATM3UPOBATh U OOBICHATH DJCKTPOMATHUTHBIE TPOIECCHl W SBJICHHS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM IeMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI  KBaHTOBOW  (u3uku  (ypaBHEHHWE  ODHHINTEHHA  JUIs
doToapdexra, mnepBbld W BTOPOM mocTynarsl bopa, nOpUHIHN
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUH B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAaKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, UCMOJb3YS BEIUYUHBI:
HaMNpPsHKEHHOCTD AJIEKTPUUYECKOTO MOJISL, MOTEHINAT 3JIEKTPOCTATUUECKOTO
MoJIsl, Pa3HOCTh TMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrus MArHUTHOTO TMOJIS
MPOBOJAHUKA C TOKOM, PEJISATUBUCTCKUNA UMIYJbC, TOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCJIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHASI UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(]epeHIIHs
BOJH, Audpakius, JUCIIepCUs, IOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHITUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OTPENENATh HAMpaBJICHUE HWHAYKIIMA MarHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH MU300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€pPKajioM, TOHKOM JIMH30M,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHalim3a ¢ OOBACHEHUS (U3UYECKUX  MPOIECCOB,
MPOUCXOAAIINX B 3BE3/AaX, B 3BE3AHBIX CUCTEMAX, B MEXKTaJTaKTUUYECKOU
cpele; IBIKEHUS HeOSCHBIX TeJ, SBOJIONNHU 3BE3N U Beenennoii;
MPOBOJUTh HCCICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH



¢uznueckux BeIMYMH B BHAE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPENIHOCTE  W3MEPEHHW, JellaTh  BBIBOABI IO  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTUMAJbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE Pe3yibTaThl U J€JaTh BBIBOJ O CTaTyce MPeI0KEHHON
TUIOTE3B;

OMKCHIBATH METO/bI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJiro1aTh paBujia OE30MaCHOTO TPyJa MPU MPOBEAECHUU HUCCIICIOBAHUIN
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W IIPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THbIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(¢u3MYecKol MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollUe TpPeOOBAHUAM 3aJaud, MPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NUECKUX TEOpUi
OpU  HUCIOJB30BAHUM MaTeMaTUYECKUX METOJOB pELICHUd 3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHUU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pE3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YUYETOM IOJYYECHHBIX
pE3yNbTATOB;

peliath KayeCTBEHHbIE 3a/aud, TpeOylollMe MNPUMEHEHHs] 3HAHUHA U3
pa3HbIX pa3aenoB Kypca PU3MKH, a TAKKE UHTETpallui 3HAHUW U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PaCCyKJICHUI C ONIOPOIl HAa N3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
NPUHIIMIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOJIUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH TMpolLieccaMu, C
MO3UIINN SKOJIOTUIECKON OE30TTaCHOCTH, MPEACTaBICHUIN O palliOHATHFHOM
IPUPOAOIOIb30BAHUH, @ TAKKE PasyMHOM HCIIOJIb30BAHUH JTOCTHXKEHHIM



HAyKM W TEXHOJIOTMH JJisi JajbHEHIIero pa3BUTUS YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMylro  HMHQOpMAlMl0 U OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALINK;

MPOSIBIISATH OpraHU3aIMOHHBIC " MO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUE€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pA3IMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHAIBHO PACHIPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CHUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npohecCUuOHANbHON AESITeTbHOCTH 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Konrpoabubie  I[IpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS IIPUPO/IBI
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 CraTtuka TBEpOTO TEa 5 1
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1
Hroro no paszneny 35

Paznea 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TeroBble MaITUHBI 20 1
33 Arperartsble cocTosiHMS BelecTBa. da3oBbie 14 1
’ TIepEXO/Ibl
Uroro no pazgeny 49
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




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
1.1 MarnuTHoe nosue 14
1.2 DNeKTpOMarHuTHAasE UHIAYKIIHS 13 1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
22 DJEeKTpPOMarHUTHBIC KOJICOaHUS 15
)3 MexaHnyeckue U 3J€KTPOMarHUTHbIE 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 paszneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOIHOBOM Ayanu3m 15

4.2 ®uszrka aroma 5

43 @du3MKa aTOMHOTO S7Ipa U 3JI€MEHTapHBIX 5

YaCTHI]




Uroro 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 Pu3n4eCcKuil NPAKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIHIAIOIIEE IOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' JeATEeTbHOCTH, MPUOOPETEHHOTO MIPU
u3ydyeHuu kypeca ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

®usmka — pyHAaMeHTaTbHAs HayKa O
npupoze

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

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

CniocoObl u3mMepeHus: GU3NIECKUX BEIUYUH

AOCOIIIOTHAA ¥ OTHOCUTEIIbHAS
MNOTPEIIHOCTH U3MEPEHUIN (PU3NYECKUX
BCIINYUH

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

MexaHnn4deckoe IBHKEHHUE. Cucrema
orcuera. OTHOCUTEIBHOCTh MEXaHMYCCKOTO
JABMIKCHUA. HpHMaSI n 06paTHa51 3aga4du
MEXaHUKH

Panuyc-BekTOp MarepualbHON TOUKH, €TO
IIPOEKLIMU HA OcU KoopAHUHAT. Tpaekropus.




ITepememienue. Cxkopoctsb. X npoekiuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE NIPSAMOJIMHENHOE IBUKEHHUE.

['padmyeckoe onricanre paBHOMEPHOTO
PSIMOJIMHEHHOTO JBUKECHUS

10

CrnosxeHue nepeMeieHnii 1 CKOpOoCTeH.
Pewenune 3anau

11

12

13

HepaBnomepHoe nuxenue. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamonnneiinoe
JABVIKCHUC C MTOCTOAHHBIM YCKOPCHHUEM

['padmyeckoe onrcanue NPsIMOIMHEHHOTO
JBUKEHHS C TOCTOSIHHBIM YCKOPEHUEM

CBo0OosiHOE MajieHne. Y CKOpeHue
CcBOOOIHOIO Na/ieHusl. 3aBUCUMOCTh
KOODPJMHAT, 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. [lepnon u yacrora.
LleHTpOoCTpEMUTENBHOE U TTOJIHOE
YCKOpEHHUE

16

17

KonTponbhas pabota no teme
"KunemaTtuka"

IIepsbiit 3axkon Hprorona. MHepunansubie
cucremsl orcuéra. [IpuHnun
OTHOCHUTENIBHOCTH [ anues.




HCI/IHCpHI/IaHBHBIC CHCTEMBI OTCUETa

Cuna. PaBHonelicTByromas cuia. 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'PABUTALIMOHHON U
MHEPTHOM Macchl

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

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYECKasi CKkopocTb. 3akoHbl Keruepa

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

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

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

27 [TocTynarenbHOE U BpaliaTelibHOE
JIBUKEHUE TBEPJOTO Tella

73 MOMEHT CUJIbI OTHOCHTEIBHO OCH
BpaieHus. [1neqdo cuiibl

79 CroxxeHue CuiI, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxkecTu Tena. YcinoBus




30

paBHOBecHsI TBEpAOro Tena. Busl
paBHOBeECHUS

Penrtenue 3amau

31

32

33

34

KontponbHas padora no teme "/lunamuka.
Craruka TBepaoro tena'

I/IMHYJ'IBC MaTepI/IaJIBHOﬁ TOYKHU, CUCTCMBbI
MaTC€pHaJIbHBIX TOYCK. L[eHTp Macce
CUCTCMbI MAaTCPpHUAJIBHBIX TOYCK. TeopeMa ()
ABVOKCHUU LCHTPA MAaCC

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

MoOMEHT uMITysIbca MaTEPUAIIBHON TOYKH.
[IpencraBieHne 0 COXpaHEHUU MOMEHTa
MMITYJIbCa B LICHTPAJIBHBIX MOJIAX

35

36

37

38

Pemenue 3agaa

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

Kunernueckas sneprus. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPIUH
MaTepUaIbHOW TOUKH

HOTGHHI/IaJ'H)HI)Ie 1 HEIIOTCHIIUAJIbHBIC

cuibl. IloTeHInanpHas SHEPTUs. BTOpaﬂ
KOCMHYCCKaAsA CKOPOCTh

39

TpeTbsa kocMudeckasi ckopocTb. CBs3b
paboThl HEMOTEHLUATBHBIX CUJI C




W3MEHEHHUEM MEXaHUYECKOM dHEPrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPIUU

Ynopyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBaenue bepHyinu 115 uaeanbHOM
KUJKOCTU

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

42 ter1oTel. OcHoBHBIE nojioxkenust MKT.
Juddysus. BpoyHoBckoe ABIKEHHE
CtpoeHue ra3000pa3HbIX, KUIKIUX U

43 TBEPJBIX TeJ. XapaKTep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYIT (ATOMOB).

44 KomnuectBo BemecTBa. [locTosunas
ABoraapo

45 Temneparypa. TermnoBoe paBHOBECHE.
[[Tkana [enbcus

46 Pemenne 3amau

47 WneanpHeiii ra3. I'a3oBbIe 3aKOHBI

43 VYpaBuenue Menneneesa-Knaneiipona.
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 JIBUKEHUS €€ YaCTHIl

O000111eHrEe U cUCTEMAaTU3ALMS 3HAHUI 110
Teme "OcHoBel MKT"

56

57

KonTpoapHas padora o teme "OCHOBBI
MKT"

TepMoauHamMuyeckasi cuctema. 3ajianue
BHEWHUX ycnoBul st T/ cuctemsl.
BHemHue 1 BHyTpeHHUE MapaMeTPBhI.
ITapameTpsr T/l cuctembl Kak cpeaHue
3HAUCHHS BEIIMYMH, OIMCHIBAIONINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

58

59

60

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

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

VYpasuenue Menneneesa-Knaneiipona u
BBIPAXEHUE JUIsl BHYTPEHHEW SHEPIruu

61

BrIpaxkenue 111 BHyTpEHHEN SHEPTUH
OJIHOATOMHOTO MJI€aIbHOIO Iasa.




62

KBazucrtaruueckue u HecTaTUYECKUE
IIPOLIECCHI

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

63

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

64

65

66

KouBek1usi, TenionpoBoAHOCTb,
U3Iy4eHUe

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

Pacuér konnuecTBa TEMIOTHI IPU
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 3ak0oH TepMOJUHAMUKH AJIS
PaBHOBECHBIX U HEPAaBHOBECHBIX
npoueccoB. HeoOpatumocTs TpUpoIHBIX
HPOLIECCOB

[TpuHUIMTBI AEHCTBUS TEIUIOBBIX MAIIHH.
KIIA

71

MakcumanbsHoe 3Hadenue KITJ. I{ukn




72

Kapno

Pemenue 3amau

73

74

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BAHUS
TEIUIOBBIX ABUTATelIEd. TeIruioBoe
3arps3HEHUE OKPYXKAIOIIEH CpeIbl

Penrenue 3anau

75

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

76

77

78

79

80

KonTtponpsHast pabora o Teme
"Tepmonunamuka. TemioBbie MalTUHBL"

[TapooOpa3oBaHre U KOHIEHCAIIUS.
Hcnapenue u kurenue. Y aenpHas TEIioTa
mapooOpa3oBaHus

HacrpiieHnble 1 HeHACKIILIEHHBIC I1aphl.
KauecTBeHHas 3aBUCHMOCTb IIJIOTHOCTH U
JAAaBJICHUS HACBIIMICHHOTO I1apa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTL OT
00BEMa HACBIIICHHOT'O I1apa. 3aBHCHMOCTD
TEMIICPATYPbI KUIICHUA OT JaBJICHUA B
KHUAKOCTHU

BrnaxnocTs Bo3ayxa. AGCONMIOTHAS U
OTHOCHTEJIbHASI BIAKHOCTh

Pemenue 3agau

81

82

TBépnoe teno. Kpucramimueckue n
amop¢Hble Tera. AHU30TPONUS CBOMCTB
KPHUCTAJIJIOB

IInaBnenue u KpucTtauin3danus. VY nenbHas




83

terioTa rasnenus. Cyonumarus
Hedopmaruu TBEpaOTO Tena. PacTskeHue
u cxkarue. Casur. Moayns FOnra. Ipenen
ynpyrux nedopmaruii

84

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

85

86

[IpeobpazoBanue suepruu B (Ha3oBBIX
nepexoax

YPaBHeHI/Ie TEII0BOro OangaHca

87

88

&9

Pemenue 3amau

[ToBepxHOCTHOE HaTsDKeHUE. Kanmuisipabie
siBJICHHS. J|aBlIeHHE 1O HICKPUBJICHHOM
MOBEPXHOCTHIO KuAKocTu. Dopmyna
Jlammaca

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

90

KontponbHas padota o Teme "ArperaTHsie
cocTtossHMs BenlecTBa. @a3zoBbie epexoan”

91

DJeKTpu3aIys Tel U e€ mpOosBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buma
IEKTPUIECKUX 3apsaoB. [IpoBoaHMKY,
JUDJICKTPUKH U TIOTYTTPOBOTHUKH

92

93

DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi.
3aKOH COXpaHEHHUS JIEKTPUUYECKOTr0 3apsia
Bzaumopeinicteue 3apanoB. Toueunsie
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 moJis1. Pa3HOoCTh ITOTEHIINATIOB U
HaIpsHKEHUE

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

CBs13b HaprDKéHHOCTI/I I10JIsI U Pa3HOCTH

99 MOTCHIUAIOB IJIA 3JICKTPOCTATHUYCCKOI'O
I1OJIA

100 [IpyuHIHI cynepno3uuy JIEKTPUIECKUX

oJien

101 Pemenue 3amau

ITone Toueunoro 3apsaa. Ilone pPaBHOMCPHO

102 .
3apsHKEHHON cdepsl

[Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY
103 nrapa. [lone paBHOMEpHO 3apsyKEHHOM
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 IJIOCKOTO
KOH/JIEHCATOpa

107 [TapannenbHOE COeAMHEHNE KOHIEHCATOPOB

108 IlocnenoBaTenbHOE COSAMHEHIE
KOH/ICHCATOPOB

109 OHeprus 3apsyKEHHOI0 KOHJIEHCaTopa

110 Pemenne 3amau

11 JIBr>KeHUE 3apsyKEHHOW YacTHIIBI B
OJIHOPOJIHOM DJICKTPHUYECKOM T10JIe

112 Pemenue 3agau

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

114 KoHTpoinbHast pabora 1o Teme
"DnekTpuueckoe mnoie"
Cuna toka. [locTossHHEIH TOK. Y ClI0BHS

115 CYyILLIECTBOBAHUS ITOCTOSHHOTO
3JIEKTPUYECKOTO TOKA

116 Ucrounuku toka. Hanpsxenue u 9/1C

17 3akoH OMa JJ1s y4acTKa LEeMH.
DIIEKTPUUECKOE CONIPOTUBIICHUE
3aBUCHUMOCTH COTIPOTUBIIEHHUS OHOPOTHOTO

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 Pabora anekTpruyeckoro 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 Pemienue 3agau 1
130 MOonHOCTh UICTOYHUKA TOKA 1
131 Kopotkoe 3ambikanue 1
132 KonzaeHncarop B 11enu NOCTOSSHHOTO TOKa 1
133 Pemenue 3amau 1
134 Pemenune 3ampau no reme "IlocTostHHBIM
3JIEKTPUYECKUN TOK"
135 Pemenne 3amaa no teme "llocTossHHBIH
AIIEKTPUYECKHUM 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 3JIeKTpoauToB. 3akoHbl Dapaes
JUTS DIIEKTPOJINA3A

141

142

DneKTpuuecKuil Tok B razax. [lnaszma

DNEKTPUYECKUH TOK B BaKyyMe.
BakyymHble npuGopsl

143
144

DNEKTPUYECKUH TOK B TOJIYIPOBOJHUKAX

[TomynpoBOIHUKOBBIE TPUOOPHI

145

146

147

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HN3mepeHue cuiibl TOKA U HAIPSKEHUS B
LIENH IOCTOSIHHOTO TOKa IPU MOMOIIHU
aHaJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" uiK "3HAKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHUs] PU3NYECKUX BEIUUNH IIPU
MOMOIIN KOMITbIOTEPHBIX JATYUKOB"

Du3NUeCKU IPAKTUKYM I10 TEME
"HM3y4eHre HepaBHOMEPHOTO JBUKEHUS C
LEbI0 ONIPEACIICHUS MTHOBEHHOM
ckopocTH"

Du3nYeCcKUui IPAKTUKYM 110 TEME
"N3MepeHue yCKOpEeHHUs IIpU
IPSAMOJIMHEMHOM PaBHOYCKOPEHHOM




148

149

150

JBIDKESHHUH 110 HAKJIOHHOM IIOCKOCTH" MJIH
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BpPEMEHU MIPU PABHOYCKOPEHHOM
nBHKeHun"

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

Ou3nyecKuil MPakTUKYM 0 TEME
"N3y4yeHue OBUKEHHS TeJa 10 OKPYKHOCTH
C IOCTOSIHHOM 10 MOJIYJIFO CKOPOCThIO" MITH
"UccnenoBanue 3aBUCMMOCTH TepUoa
oOpaleHusi KOHUYeCKOro MasiTHUKA OT €ro
napameTpoB"”

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepeHune paBHOIEHCTBYIOIIEH CUJIBI
IpU JIBUKEHUH OpyCKa IO HaKJIOHHON
mwiockocTy" wnn "lIpoBepka rumnoTessl o
HE3aBHCHUMOCTH BPEMEHU JBMKEHUS OpycKa
10 HAKJIOHHOH IIOCKOCTH Ha 3aJJaHHOE
paccTostHuE OT €ro Macchl”

151

Pu3nYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUIMOCTH CHJT
YIPYTrOCTH, BO3HUKAIOIINX B MPYKUHE U
PE3MHOBOM 00pasIle, oT ux aedopmarun”
i "M3ydenue IBMKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepes
nérkuii 610K"

152

Pu3NYeCcKuil TPAKTUKYM 110 TEME




"N3mepenne kodddumnreHTa TpeHus 1mo
BEJIMYMHE YTIIOBOTO KO3 PHIMeHTa
3aBucuMoctu Frp(N)" wnu "UccnenoBanue
JBIDKEHUS OpycKa 110 HAKJIOHHOM
TUIOCKOCTH C IEPEMEHHBIM KO3 UIIMEHTOM
Tpenus" win "M3ydeHue qBUKEHUs rpy3a
Ha BaJly ¢ TpeHuem"

153

154

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue ycilioBUi paBHOBECHUS
TBEPJIOTO TeJIa, UMEIOIIETO OCh BpalieHus"
i "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuér cuit ynpyroctu" win "U3yuenue
YCTOHYMBOCTHU TBEPIOTO TeJa, UMEIOIIErO
JIomaab onopsl"

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"N3mepenune umnyibca Tena 1no
TOpMO3HOMY IIyTh" Miu "M3mMepenune cuiibl
TATH, CKOPOCTH MOJAEIH IEKTPOMOOWIIS U
MOIIHOCTH cuiibl TATU" i "CpaBHeHHe
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cuibl" wim "MccnenoBanue coxpaHeHUs
UMITyJIbCa MPHU yIIPYyroMm B3auMoieicTeun"
win "M3MepeHrie KHHETUYECKOW SHEprun
TeNa 1o TOPMO3HOMY ITyTH"

155

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne n30TepMUYECKOrO Mporecca
(pexoMeH/1I0BaHO HCIIOIb30BaHHE
nudposoit madoparopun)" win "Uzyuenue
M30X0pHOTro npouecca" uim "HU3ydenne




156

n3zobapHoro nporecca” uiu "[IpoBepka
ypaBHEHUS COCTOSIHUS"

DuU3nYeCKui MPAKTUKYM 10 TEME
"U3mMepenue yenbHOM TeII0EMKOCTUH" UiTn
"HccnenoBanue mnpoiecca OCTbIBaHUSA
Benlectna" uinu "Mccienosanue
agunabarHoro mpornecca” nwim "M3ydenue
B3aUMOCBSI3M SHEPTUU MEKMOJICKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
KuaKocren"

157

158

Ou3nyecKuil MPakTUKYM IO TEME
"N3y4yeHne 3aKOHOMEPHOCTEN HcTapeHus
)uakocrei" wim "M3Mmepenue yaenbHOn
TEIJIOTHI TJIaBJIeHus Japaa" win "U3yuenue
CBOICTB HACBIILIEHHBIX ApOB" WU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/yXa U OLIEHKA MacChl IapoOB B
nomernienun". Msmepenue korppuimenta
MOBEPXHOCTHOT'O HATSKEHUS

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTHUIO
n3ydeHus ceeroguona” ninm "Mzydenne
IIPOTEKaHUs TOKa B LIENH, COAEpKaIIEH
KoHaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHLIUAJIOB (HAPSKEHUs) IpU
MOCJIEI0BATEIbHOM COETUHEHUH
KOHJIEHCATOPOB"

159

Pu3n4eCKu IPAKTUKYM 110 TEME




"UccnenoBaHue CMENIAHHOIO COSTUHEHUS
pesuctopoB" unu "M3Mepenue yieapHOoro
COIPOTUBIIEHUS IPOBOJHUKOB" WK
"UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HaKaJTuBaHUs "

160

DuU3nYeCKU MPAKTUKYM 10 TEME
"Habnronenue anekrponuza’ win
"N3mepenue 3apsiia 0OJHOBAJIEHTHOIO HOHA"
wiu "HccnenoBanue 3aBUCUMOCTH
COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temrepatypbl” uinu "CHATHE BOJBT-
aMIIEpPHOM XapaKTEepUCTUKHU auoaa"

161

PesepBHeIit ypok. O000IICHNE U
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"KunemaTtuka"

162

163

164

PesepBuslit ypok. O60011eHNE U
CUCTEMAaTH3aIHsl 3HAHHH 110 TeMe
"lunamuka"

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

PesepBHslit ypok. O6001IeHNE U
cUCcTeMaTH3alis 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 3HAHUI IO TEME




167

"Tepmoauuamuka. TernoBbie MauHb!"

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

168

PesepBHeiit ypok. O600IICHHE U
CUCTEeMAaTH3aIHsI 3HAHHUH 110 TeMe
"DnekTpruueckoe nose"

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

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u¢posBbie
n/n Tema ypoka Bcero Konrpoapueie  Ipakrueckue fll3y‘lel-ll/lﬂ :)Iﬁl;l:lli);OBaTeﬂbHLIe
padoTbl padoTbI pecypesI
B3aumoneiicTBrE MOCTOSTHHBIX MarHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHoe moie. 1
I'mnoTesa Ammepa
Bekrop marauTHOM nHAYKUuU. [IpuHimn
2 CyNEpHO3HUIMM MATHUTHBIX MoJen. JInnun 1
MarHUTHOW MHIYKIIUH
3 MarHuTHOE 10J1€ IPOBOJHUKA C TOKOM. |
OmnbIT DpcTeaa
Cwiia Amnepa, e€ HanpaBJiIeHUE U MOJYJIb 1
5 Pemenue 3amau 1
6 [IpumeneHue 3akoHa Amrepa. |
DNEeKTPOU3MepPUTENbHBIE TPUOOPHI
Cuuta Jlopeniia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBrKeHHe 3apsyKEeHHON 4acTUIBI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemrenue 3anau 1
PaGora cunel JlopeHniia 1
10 Pemenue 3agau 1
1 MarnuTtHoOe 1oJie B BEIIECTBE. |
deppoMarHeTUKH, rnapa- U 1uaMarHeTUuKu
12 OcHOBHBIE CBOMCTBA (hepPOMArHETUKOB. 1

[Tpumenenue heppoMarHeTUKOB




13 Pentenue 3amau mo teme "MarautHoe mone"

14 Pemienne 3agau 1o reme "MarautHoe nose"

15 SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.
IToTok BekTOpa MAarHUTHOM MHIIYKLIUU

16 OJ1C uHAYKIMH

17 3aKOH 3JIEKTPOMArHUTHON MHIYKIIMHU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko

19 OJ1C uHAYKIMY B ABUKYIIUXCS
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 padora no teme
"OnekTpoguHaMuka"

73 Konebarenbnas cucrema. CBOOOIHbBIE
Konebanus. ['apMoHUYEeCKre KoaeOaHus

79 Kunematnueckoe 1 JTHHAMHYCCKOC

OIMCAaHMUE KOJeOaTEIbHBIX JBHKCHHU N




DHepreTudeckoe onrucanue. BeiBos
JTUHAMHUYECKOT0 OMUCAHUS TAPMOHUYECKUX

30 KoJIe0aHUH M3 UX YHEPTETHIECKOTO U
KMHEMAaTUIECKOTO OTTCAHUS

31 Ammmatyna u dasza koaebaHui
[lepuon u yacrora konebanuii. [lepros
MaJIBIX CBOOOTHBIX KOJICOAHHIA

32 MaTeMaTH4ecKoro MastHuka. [lepuon
CBOOOIHBIX KOJICOAHUN MTPYKHHHOTO
MasiTHUKa

13 3aryxaroiue KonebaHus. BolHyK1eHHbIE
Kosiebanus1. Pezonanc

34 ABTOKOJIE0aHUA

35 Perenue 3agau

36 Ypok-koHpepenmus "MexaHnueckue
Kosie0aHusl B My3bIKaJIbHBIX HHCTpYMEHTax"

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

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

39 3apsiia KOHJIEHCATOpa ¢ aMIUTATYA0N CHJIBI
TOKa B K0JIEOATEIbHOM KOHTYpe

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

41 KosiebaHus. BeinykeHHbIe

SJICKTPOMArdHuTHBIC KoJieOaHus




ITepemennsbIit TOK. Pe3auctop u KoHaEHCATOP

42 B LIETIH TIEPEMEHHOT0 TOKa

43 Karymika HHIyKTHBHOCTH B LICTIH
MePEMEHHOTO TOKa

44 3akoH OMa AJ1s1 JIEKTPUYECKON LIenu
MEPEMEHHOTO TOKa
MOoUIHOCTh MEPEMEHHOTO TOKA.

45 AMITITUTYAHOE U IEUCTBYIOLIEE 3HAUECHUE
CHUJIBI TOKA Y HAIPSKEHUS

46 Pe3oHaHC B 3eKTpUUECKOM 1IenH

47 Pemenne 3amau
WneanpHbIiA TpanchopmaTop.

48 [Tpon3BoaCTBO, Mepeava u MoTpedIeHne
AJICKTPUUYCCKON IHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE

49 31ekTpo3Hepruu. KynbTrypa ucnoib30BaHus
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU

50 Pemenne 3amau

51 Pemnrenne 3agau

57 O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "DIeKTpOMarHuTHbIC Kojaebanus"

53 MexaHnuyeckne BOJIHbI. XapaKTEPUCTHKU
MeXaHWYECKUX BOJIH

54 CBolicTBa MEXaHUYECKHUX BOJIH

55 3ByK. XapaKkTEepUCTUKH 3ByKa

56 Wndpassyk u yaprpa3Byk. 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 IIEKTPOMArHUTHBIX 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.
ITosmHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yroa NOJIHOTO BHYTPEHHETO
OTpakeHUs

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
HaOJI0/IEHUSI MAKCUMYMOB U MUHUMYMOB

78 Pemenne 3amau

79 [Ipumenenuie nuTeppepeHuu

80 Judpakuus csera

21 JudpaxknuonHas pemeérka. Y cioBue
HaOJIOJICHUS TJIABHBIX MAaKCUMYMOB

82 Pewenue 3anau

23 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsipusanus cBera

84 Pemienue 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 OTHOCUTEJILHOCTH

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

90 IpUYMHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U
COKpAILEHUE JITUHBI

01 DHeprus U UMNYJIbC PEISITUBUCTCKOM |
YaCTHIIBI

9 CBs13b MaccChl C PHEPTUEH U UMITYIBCOM |
PENATUBUCTCKON YaCTHUIIBl. DHEPTUS MTOKOS

93 PaBHOBecHOE TeII0BOE U3ITyUEHHE 1

94 3akoH cmenieHus Buna 1

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

96 OHeprust 1 UMITyJIbC GOTOHA 1

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

08 VYpasHenue DifHiTeitHa 111 poTodpdexra. |
"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 pasmeps! 001acTH JTOKaTU3AIIH 1

JBUXKYIIEHCS YaCTHIIBI




102

KopmyckynsipHO-BOJIHOBOM Ayann3m

103 Judpakius 3eKTPOHOB Ha KPUCTAJIIAX
Crnenuduka u3MepeHu B MUKPOMHUPE.

104 CooTHoIIeHUs HEOTIPEeAeIEHHOCTEN
[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 ypOBHEHN 3HEpruu
aToma BOJI0poJia

11 CrioHTaHHOE U BBIHYKJEHHOE U3ITy4YeHUE
cBeTa

112 Jlazep
Hyknonnas mozens siipa ['eiizenOepra-

113 MBaHeHKo. 3apsii 1 MacCOBOE YUCIIO AApa.
N3otonel. PagnoaktuBHOCTH
3aKoH paMoakTUBHOTO pacmaja. CBorcTBa

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

YIIPaBIIIEMOI0 TEPMOSIIEPHOTIO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPreTUKU

MerTonbl perucTpaiuy u ucciae10BaHus
3JIeMEHTapHbIX YacTul. OyHAaMeHTaIbHbIE
B3aUMOJIeiicTBUS. baproHbI, ME30HBI U
nentoHsl. [Ipencrasinenne o CtannapTHON
mozenu. KBapk-TriitooHHas MOJ€EIb aJpoOHOB

®uzuka 3a npenenamu CTaHIapTHOU
Mojzenu. TéMHas MaTepus U TEMHAs
sHeprus. EnuHcTBO (hU3MYECKON KapTHHBI
MHUpa

OTanbl pa3BUTUS aCTPOHOMHUHU. 3HAUYCHHUE
aCTPOHOMUU

119

[TpruMeHUMOCTh 3aKOHOB (PH3UKH IS
00BsICHEHUS PUPOJIBI KOCMUYECKHUX
00BbeKTOB. METO Il aCTPOHOMHUYECKHUX
HCCIIeIOBaHUM

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paaAMOoTENECKOIIbl, BHEATMOC(EepHas
aCTPOHOMHUS

121

122

Bup 38é3qH0r0 HeOa. Co3Besnus, sipKue
3BE3/IBI, INTAHETEI, UX BUAUMOE JIBIDKCHUE
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
sBositolny CosHIa U 3BE3/. DTallbl )KU3HU
3BE3 ]

Mneunslii [Iyte — Hama ["anaktuka. Tunst

rajakTuk. YEpHbIe ABIPHI B A1pax rajJakTUK

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

128

MacmrabHas ctpykTypa Beenennoil.
Meraranaktuka

129

130

131

132

Hepeménnsie npobieMbl aCTPOHOMHH

Ou3nyecKuil MPakTUKYM IO TEME
"UccneqoBaHue MarHUTHOTO TTOJIST
IMOCTOSSHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTnkos" unm "MccnenoBanue
JIEHCTBUSI TTOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

Du3nUeCcKU IPAKTUKYM I10 TEME
"N3mepenue cunel Amnepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA"
nn "OnpeneneHrne MarHUTHONW WHIYKITUU
Ha OCHOBE M3MepeHus cuibl Ammepa"

Du3nUeCKUu IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS




133

134

135

3JIEKTPOMArHMTHOM MHAYKIIUU'" WK
"Omnpezaenenre MHAYKIIMA BUXPEBOTO
MarduTHOro mojis"

DuU3nYECKU MPAKTUKYM 10 TEME
"UccnenoBanue ABICHUS CAMOUHIYKIINM"
niu "COopka MOJENH JIEKTPOMArHUTHOTO
reHeparopa"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3mepenue neproia CBOOOTHBIX
KoJIe0aHUN HUTSIHOTO U MPY>KUHHOTO
MasATHHUKOB"

Pu3n4eCcKuil NPAKTUKYM 110 TEME

"IIpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM
MasiTHUKe"

136

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepes
MOCJIEIOBATEIbHO COSTMHEHHBIE
KOHJIEHCATOp, KaTYIIKY U pe3ucTop’ min
"HUccnenoBanue paboThl HCTOUHUKOB CBETA
B LIETIA NTIEPEMEHHOr0 TOoKa"

137

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHne napaMmeTpoB 3ByKOBOW BOJIHBI"

138

Pu3n4ecKuil TPAKTUKYM 110 TEME
"N3mepenune nokasaresns MpesoMIIeHUs
crexia" win "llonyyenue 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

KUIKkuX JuH3)" win "M3mepenne
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIIIX
uH3"

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

Pu3N4eCKuil IPAKTUKYM 110 TEME
"OnpenesnieHUEe UMITYJILCA U SHEPTUU
PEISTUBUCTCKUX YacTull (1o pororpadusm
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"U3mepenne nocrosinHoi [lnanka Ha
OoCHOBe HccliienoBanus Gororpdexra” nmm
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HAMpsKEHH "

Pu3n4ecKuil NPAKTUKYM 110 TEME
"HccnenoBaHue CIIEKTpa pa3peXeHHOIO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocrossHHOM Punbepra"

144

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanue paanoakTUBHOTO (OoHA ¢
UCIIONIb30BaHUEM JI03UMETpa" HIn
"3y4eHue moraomeHus 6eTa-4acTuil
aJIToOMUHUEM"

145

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




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

146

O06o001IeHre U CUCTEMaTH3allusl 3HAHHM.
Posb ¢pu3uku 1 acTpOHOMUM B
SKOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIeITEIIbHOCTH YCIOBEKA

147

148

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

O060011eHNe U cUCTeMaTU3alus 3HAHHIA.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
MIPEICTABICHHUH O (PU3NYECKON KapTUHE
MHpPa, MECTO (PU3NUECKON KapTUHBI MUPA B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX NPEICTABICHUN O IPUPOAE

149

150

O0001eHrEe U cUCTEMATU3ALMS 3HAHUI 110
teme "Kunemaruka"
O00011eHME U cCUCTEMATU3ALMS 3HAHUI 110
teme "Kunemaruka"

151

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "/Ilunamuka"

152

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




153

154

O00011eHre U cUCTEMAaTU3ALMS 3HAHUHN 110
TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"
O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

155

O00011IeHNE U CUCTEMATU3ALMS 3HAHUH 110
teme "Tepmoaunamuka. TernoBbie
MaluHe!"

156

157

158

O0600mIeHre U cUCTeMaTH3aIMs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30Bble IEPEXO0bI"

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
TeMe "DnexkTpuyeckoe nosue"

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teme "TlocTOSIHHBIN AIeKTpUUECKUA TOK"

159

160

161

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

O0001eHrEe U cUCTEMATU3ALMS 3HAHUI 110
TeMme "MaruutHoe noJe"
PesepBHriit ypok. O6001IeHNE U

CUCTEMATHU3aIHsA 3HAHUH 10 TEME
"DneKTpoMarHuTHas MHIyKus"

162

Peseprubiil ypok. O600111eHIE U
CUCTEMATH3AIINA 3HAHUH 110 TEME
"Mexanundeckue Konedanus"

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

cucreMatusanys 3HaHui 1o treMe "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
[NPOTPAMME

170

16
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