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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKEe HAa YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpammbl BocniuTanusa u Konuenuun
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ @enepanuy,  pealu3ylOIMX  OCHOBHbIE  00Opa30oBaTENIbHbBIC
POTPaMMBI.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COAEpKAHKE,
YCTaHABIMBAET PEKOMEHYEMYIO MOCIIEIOBATENbHOCTh U3YUYECHHSI TEM U Pa3/EJIOB
y4e0HOTo TpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOYy4YaroIIHUXCH.
[TporpamMMa 1o ¢u3uke Aa€T MPEeACTaBICHHE O LEIAX, COAEpKaHUU, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiy0JIEHHOM ypOBHE.

N3yuenue kypca (u3uKd yriayOJa€HHOrO YpOBHS IO3BOJISIET PEATM30BATh
3a/layu MPOPECCUOHAILHON OpPHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHHSI CBOUX MHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaKIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAWMBI Uil TMPOJOJDKEHUS OOpa3oBaHMs B
OopraHu3anusx Hnpo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B nporpamme 1o (¢usnke OmNpenenstoTcs IUIaHUPYEMbIE Pe3yJIbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriiyOin€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM Il pa3pabdOTKu TpeOOBaHU K JUYHOCTHBIM,
METamnpeMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOydYalomuXcsl, OCBOMBIIHMX
nmporpaMmy 10 (U3UKE HA YPOBHE CpeAHero oO0mero oOpa3oBaHus Ha
yIIyONIE€HHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pEe3yJIbTaThl OCBOCHMS Kypca (QU3UKM Ha YriayOia€éHHOM
YPOBHE, B TOM YHCJIE PEAMETHBIE PE3yJIbTaThl 110 ro1aM 00yUEHHUS;

coneprkanue yueoHoro npeamera «dPusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBITh
MCIOJIb30BaHA YUYUTEISIMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYMX IPOrpaMM.

[Iporpamma no ¢u3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENEH U
NPEIOCTABIAET BO3MOXKHOCTU I peaju3ald Pa3IUYHbIX METOJUYECKHUX
NOJXOJJOB K NpEnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBICHUM, HU3y4aeMbIX XHUMHEH, OMOJIOTHEH,
busngeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajoB C 3aJaHHbIMH CBOWCTBaMU. M3ydyeHue
(Gu3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3nku Ha ypoBHE CpeTHEro 00LIero 00pa30BaHus MOJI0KEH
PSAI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOEHHUS.

Hoea uenocmunocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILECTBE U
ToJIE.

Hoea cymanumapuzayuu. EE peanuzanys npeamnosiaracT HCIOJb30BaHUE
IYMaHUTapHOTO MOTEHIMaNa (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIECTBAa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoen npuknaonon nanpasnennocmu. Kypc usnku yriry0iaEHHOTO ypOBHS
IIPEAINOJaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuszayuu peanusyercs TMOCPEICTBOM BBEICHHUS DJIIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX DKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKON 0€30MacCHOCTH.

OcBoeHue coJep:kaHusi MPorpaMMsl 1Mo PU3KKE JOJKHO OBITh MOCTPOEHO HA
MPUHIINAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usmku peanuzanus 3THX
NPUHLIAIIOB 0a3UpyeTCcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTA Kak
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mpoiecca. g yrayOiaéHHOrO
YPOBHSI — O3TO CHCTEMA CaMOCTOSITEJIbHOIO YYEHHUYECKOTO OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
7Ba crocoba peanu3anudyd (QU3MYECKOrOo TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pPabOT, KOTOpHIE
MPOBOJAATCS B Mpoliecce u3ydeHus paznena (temsl). Ilpu stom mox pabotamu
MPaKTUKyMa TTOHMUMAETCsl CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usuke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MPaKTHUKyMa MpPEACTaBICHA €IMHBbIM mepeyHeM. Bwidop
TEMaTUKH I 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAsl U3 OCOOEHHOCTEN MOYPOYHOTO
IUTAHUPOBAHUSI W OCHaleHusi kabuHeta Qusuku. [Ipm sToM obecneunBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMHU IIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM m1st pacyE€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4H C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3UUYECKOU MOJENbIO, TO3BOJISIONINE MPUMEHSITh
W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjena Kypca, TaKk U
WHTETpUpYs MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3nienioB. /(s kayecTBEHHBIX 3aaa4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIHe BbIOOpa
(bu3MYeCcKO MOJENH ISl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOECICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTiyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCsA B YCIOBUSX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOKHO OBITh HEOOXOJIUMOE
nabopatopHoe 00OpyJOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B IporpaMme IO
bU3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemMoHCcTpalMoHHOE  000pyZoBaHHE (POpPMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe 1o (U3HKE KIOYEBbIX JAEMOHCTpalud st
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIEHUW ©W  MPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMCHCHU.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadoOT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OECIeuHnBaeTCsl B pacuére



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

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dopMupoBaHHe HHTEpeca M CTpPEeMJICHHS OO0y4aloumxcs K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEII;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
MCCJIEIOBATEIBECKOIO OTHOWIECHHUS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUS KAK pe3yJbTaTa M3y4YE€HHs] OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SIBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHUU U HAYYHBIX JOKA3aTeNbCTB;

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

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyayumiei
npo(hecCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TUX 1elield 00ecrneuynBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoliecce u3yueHus Kypca (U3MKU Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHax,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHUI MPUMEHSATh TEOPETUUECKUE 3HAHUA JJ11 O0BICHEHHUS
bu3nuecKkux SBICHUI B MPUPOJAE W JUIsl NPHUHATUS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IUMYHbIX 3aJad4 C SBHO 3aJaHHOMN
bu3nyeckoil MOJENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckoil MoOJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa,

NOHMMaHHuE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLECCOB, UX BIHMSHHS Ha OKPYKAIOLIYIO CPENyY;

OBJIaJICHUE METOJaMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS M IPOBEICHUS
bu3MUeCKUX OSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHbOpMaInH,
ONPEIENEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pPe3yJIbTaTa;

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



pa3BuTHE HHTEpeca K chepam npodeccuoHaNnbHON NeSTENbHOCTH, CBI3aHHOM
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 CIEHUATBEHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraemelii B mporpamMme Mo (U3MKE MepeueHb JIabopaTOpHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
pOBeNECHUsS J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTOA O3HAHUSA NPUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslit MeTo/1 Mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

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

CnocoObl  m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEpUTENIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemiHocT  u3MepeHMid  (U3MYECKUX  BEIMYMH  (a0OCOJIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, WJealbHAsl KUIKOCTb, HACAIBHBIN Ta3, TOUCUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPaHULIbI €ro NpUMEeHUMOocTH. Pusznueckas
TEOpHUS.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

W3mepeHne cuiibl TOKa M HANpsDKEHUS B LEMNH IOCTOSIHHOTO TOKa IIPH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(GU3MYECKUX BEJIMYUH P MOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTETBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema oTcuéra.

[Ipsimas n oOpaTHas 3a/1a4yil MEXAHHUKHU.

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

[lepemenienune, cCKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX TMPOEKLIUH HAa OCH CUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIbHON 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 TpaduKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKUE TMPOIECChl: CIUIOMETP,
JNBUKEHUE CHapsJOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE MEepeAayu,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

CrocoObI UCcIIEIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHoro nepexoia i \BMEpPEeHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUI C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AYyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aABMKEHUS Tena, OPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHIl, CKOPOCTEW NBHKEHUS OJAHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3y4yeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPpU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

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

N3mepenue  yCKOpeHMs CBOOOTHOTO aJICHUS (peKOMEHJ0BaHO
UCIIOJIb30BaHue IU(PPOBOI TabOpaTOPUN).

W3yyenue pABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIHMOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTHIO TeJa.

W3yyeHue IBHKEHHUS Tella MO OKPYXKHOCTH C IOCTOSIHHOW I0 MOZIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuojia OOpalieHUs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHeprumaneHbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HemHepuuanbHble CUCTEMBI OTCUETa (ONpEnENeHuE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

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

Cuna tspbkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO MaJieHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MMUpOThl. JIBHXKeHUE
HEOECHBIX TEJ U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBMKymierocs c
YCKOpPEHHEM.

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

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTEBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB PAa3HOM MacChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cHil, BOSHUKAIOLIMX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mepenune macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

N3mepeHre paBHOACHCTBYIONIEH CUJI TIPU JIBMXKEHUHU OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacCHhl.



HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOLIUX B NPYKUHE U
pE3UHOBOM 00pasiie, OT uxX AehOpPMAIIHH.

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

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBucumocty F(N).

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpaIllaTEIbHOE JIBUXKECHHE
TBEpHOro Tena. MOMEHT CHIIbl OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuibl.
CrnoxeHne cul, IPUIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TsxecTu Tena.

YcoBust paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTENIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY ci10BUsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U paCUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TIOMIAb ONOPBI.

Tema 4. 3axonvl coXpaneHusn 6 MmexaHuxe.

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

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

MomeHT umiynbca mMartepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuisl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
NpeCTaBIeHnE PaOOThI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukd. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUN MATEPUAIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHumaneHass >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'pAaBUTALMOHHOM mose. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTUH.

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

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3meHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpamieHUs] KUHETUYECKOM W TOTEHLMAJIbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CUIIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepenne nMiryiibea Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue padbOThl CHJIBI TPEHHUS TPHU JABMXKEHUHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pasznea 3. MoJsekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyIsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBmkeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL] BellecTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



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

TennoBoe paBHOBecue. TemmepaTrypa u cmocoObl e€ m3mepenus. [llkama
temneparyp Llenbcus.

Mopenbs HIealbHOTO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHas
TeMriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHHEM M  CPENHEHM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBsi3p a0CONIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEN
KHMHETHYECKOW SHEPTUEH MOCTYNATEeIbHOIO TEIJIOBOTO JIBHKEHUSI €€ YaCTHIL.

TexHHYeCKHe YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MOoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUXKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Juddysus sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanre mpouecca YCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TeII000MeHEe MEXKTy TOpsiueit U XOJIOAHOM BOJIOM.

N3yyeHue WH30TEpPMUYECKOTrO Mporecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
rdpoBoii 1abopaTopun).

N3y4yeHnue n30X0pHOro npouecca.

N3ydenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbl.

Tepmoaunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW JiA
TEPMOJMHAMHUYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBI KaK CPEIHUE 3HAYEHUs BEJIMYUH, ONHCHIBAFOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoOM3BOJIbBHAS — peflaKcalys
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnenes wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHHEe MenaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOW MOJENH: HU3KAasi KOHUEHTpAlWs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUU OJHOATOMHOTO HJEaJIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kKak  cnoco0  M3MEHEHUs  BHYTPEHHEW  DSHEPrum
TEPMOJMHAMHUYECKONM  cucTeMbl 0e3  coBepuieHus paboTel. KouBekus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BEHIECTBA. YpaBHeHMe Maliepa. YaenbHas TEIUIOTa CrOpaHUus
ToruiBa. Pacu€r konuuecTBa TEIIOTHI Ipu Temuonepenade. Ilonarue 00
aanabaTHOM Ipoliecce.

IlepBbiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsist »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak  Mepbl W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIIECCOB: YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIe! geicTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJI. [ukn Kapno.

DKOJIOTMUECKHE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE ITPOILIECChI: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOT0 TOTUIMBA JIJIS
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBbHBIX TEINIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcanusa. lcnapeHue W KumneHue. YaeiabHas
TeII0Ta MapooOpa3oBaHusI.

HacelllileHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIMICHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyueckue u amopdHbie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. [lnaBieHne W Kpuctam3anus. YJelbHas TEIUIoTa IUIABJICHUSI.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactspkenue u cxxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

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

[IpeoOpa3zoBanue s3HEpPTUH B (Pa30BbIX NMEPEX0IAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(phuIimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TermnoBoe paciupeHue.

CBOIICTBA HACBHILLICHHBIX APOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepenure cuiibl TOBEPXHOCTHOTO HATSXKEHMUS.

OMNBITHl C MBUTbHBIMU TJIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHs BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN HCIaPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIILIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MAapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOxra.

HccnenoBanve 3aBUCMMOCTH  JeopManuyd  pe3sMHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JDiaekrpoauHaMuKa.

Tema 1. Inekmpuueckoe no.ie.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYeCKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYNPOBOIHHKHU.
DJIEMEHTapHBIN JIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DJICKTPUYECKOrO
3apsna.

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

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hampsok€éaHocth  anekTpuueckoro  mnosisa.  [IpoOnbiid  3apsa.  Jluauu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOIO IOJA. Pa3HOCTH NMOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM  IOJIE.
[ToTeHnMaN 3MEKTPOCTaTUYECKOrO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIIMAJIIOB ISl DJIEKTPOCTATUYECKOTO Moy (Kak OJHOPOAHOTO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY STIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeckOHEUHOM TIIOCKOCTU. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECUS 3aPsA0B.

JuanexTpuku B BIIEKTPOCTATUYECKOM roJe. Jludnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coennHeHNE KOHIeHCaTOpoB. [locnenoBarensHOe coeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepaTtop 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 KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSTHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apSKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

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

N3ydeHne npoTekaHus TOKa B LEIH, COAEpKAIIE KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulil 31eKmpuyeckKuil mox.

Cuna Toka. [ToCcTOSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKa. MCTOYHUKH
toka. Hanpsikenue U u DJ1C €.

3akoH OMa /U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJAHUKA OT €ro UIMHBI W IUIOMIAAX MNONEPEYHOIO0 CEYECHHS.
VY ienpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUMHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux nenei. [IpaBuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

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

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) JJIGKTPUYECKOW Ienmu. 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 HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAM MOMEPEYHOr0 CEUYEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrnocoObl coelMHeHNns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY MOJIIOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsDKEHUS JJISI  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue DJ1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

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

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

HccnenoBanre 3aBUCUMOCTH MOJI€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunsix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl apajnes s AIEKTPOIHN3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TPAH3UCTOP, (POTOAMOA, CBETOAUO[, TajbBaHUKA, papUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBIIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTE BJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoii paspsa M NPOBOJAUMOCTb BO31yXaA.

CpaBHEHME MPOBOAUMOCTY METAJIOB U ITOIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD JUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HaGmronenue amextpoiusa.

N3mepeHne 3apsaa OTHOBAJIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (DU3HUECKUX BEIUYHH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEAJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemmnule nonamus, C6A3AHHbBIE C USYUEHUEM MEMO008 HAYYHOZ20
no3HaHuA: SBJICHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKass BeTUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeitHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW Mpupoae, 1uddysusi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KANUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTUYECKAS TUCCOLMAIUS, TaIbBAHUKA, SJICKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTOIb30BAaHME 3aKOHOB COXpaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIUILMOHEP, TEXHOJIOTUH
NOJlyYEHUS COBPEMEHHBIX MaTepuasioB, B TOM YHCIE HAHOMATEepUaloB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMMKA.

Tema 4. Macnummnoe noe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUU.

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

Cuna Amrmepa, e€ HarpaBJI€HUE U MOYJIb.

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

MaruautHoe nosne B BemectBe. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPUMCHCHUC

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

KaptiHa 7uHHMA  WMHAYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO 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 MAarHUTHOM TIOJIE.

[TpuHLIMT NENUCTBUSA IIEKTPOU3MEPUTEILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eiCTBHS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

Onpenenenne MarHNTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHue DNEKTPOMAarHUTHOW MWHAYKOMU. [IOTOK BekTOpa MAarHUTHOU
uaaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOW WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

WunyktuBHOCTh. Karymika HMHIYKTUBHOCTH B ILIEMH TMOCTOSHHOTO TOKA.
SBnenue camounaykuu. I1C caMOUHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

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

Hemoncmpauyuu.

HabGnronenue siBjaeHus 3JIEKTPOMAarHUTHOM WHYKLWH.

HccnenoBanne 3aBucumoct OJC MHAYKIMM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/1C caMOMHAYKIUMU OT CKOPOCTU U3MEHEHUS
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.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYeCKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna u ¢asza konebanuil. CBs3b aMIUITUTYIbI KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KoJIeOaHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora konebanuid. Ilepron Manbix CBOOOIHBIX KoOJieOAHMI
MaTeMaTU4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYXKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux Kojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pezonanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenne He3aBUCMMOCTH TIeprojia MajlbIX KOJeOaHWl Ipy3a Ha HUTHU OT
aMILTATY/IBI.

HccnenoBanune 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Meproa CBOOOHBIX
KOJICOaHHI OT COPOTHBIICHHUS.

UccnenoBanne kojebaHWi Tpy3a Ha MacCMBHOM TPYXXKHHE C LEJIbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W MPYKHHHOTO
MasTHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIEOaHUI.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnsle Konedanus.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUTMTYJOM CHJIbI TOKA B KOJI€0AaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYpE.

3aryxarounme 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusI.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWs NpU PA3IMYHOM (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJIEHCATOp M KaTyIlKa
VWHIYKTUBHOCTH B LIE€NM CHHYCOMJAIBHOIO IMEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U noTpediIeHUE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEHEBHOM KU3HU.

TexHuyecknue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIICKTPUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpOINepeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['enepatop He3aTyXalOMKX JIEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJAbHbIE KOJICOaHUS.

Pe3ucrop, kaTylmka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pesonanc mnpum mnocienoBaTeNIbHOM COENMHEHWH PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO 1 NMPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3yuenue tparncopmaropa.

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

HaOmnronenue 351eKTpOMaraHuTHOTO PE30HaHcA.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IETIH TIPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie wu
MpPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMUYECKUX BOJIH: OTpa)K€HUE, NpeIoMJICHHE, WHTep(epeHIus u
nupakius.

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

[ITymoBOE 3arpsi3HEHHUE OKPYKAOLIEN CPEIIBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IIyYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumnasi oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXXE€HWE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEHUEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3M U TENIEBUICHUA. Pagnonokamnusi.

DIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue otpakeHus U IpeJIOMIICHUs] MEXaHUYECKHUX BOJIH.

HaOmronenune nuatephepeHunn 1 1udpakiiuu MEXaHUUeCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHE.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJieOaHUM.

HccnenoBanre  CBOMCTB  BJIEKTPOMArHUTHBIX  BOJIH: OTpa’KEHHE,
peIOMJICHUE, TTOSpU3aus, Tudpakius, “HTephepeHITU.

Oo6nHapyxeHue nHPaKpacHOTO U YIbTPAPHOICTOBOTO U3TyUCHHUH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIl HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE [UJIMH BOJH IPU MEPEXOJE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cBera. CiiokHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHEE oTpaxeHue. [IpenenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOW C(hEepUYecKoil JUH3bI OT €€ TeOMETPUU M OTHOCHTEIIBHOTO
MOKa3aTess MPEeTOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

OnTuyeckue nmpubopsl. Paspemaromas cnocoOHOCTh. [71a3 kKak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBuss HaOMOIEHUS MaKCUMyMOB W MHHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl Ki1acCMYECKHUX
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcClIoBUE HaOIIOIEHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

ITongapuszauus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: OYKH, JYIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiHOro BHyTPEHHETo OTpakeHus. Mojieinb CBETOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pereéTKy.

Habmronenne nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepennie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia v JIMH3HI.

[TonyueHnue n300pakeHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 MOJISIpU3aIii CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyYEHHUS Ha ABYX LIETAX.

HaGmronenune aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHune IMHbBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHONM  uHTepBal.  I[IpeoOpazoBanusi  JlopeHa.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKpAIICHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3JIydYeHHE (M3IydeHHEe aOCONIOTHO YEPHOTO Tela).
3akoH cMmemieHuss Buna. ['mnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B UYAaCTHOCTH, [aBJICHHE 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 JIOKaJIM3alUu JABWXKYylIelcsa dactuubl. KopmycKymispHo-
BOJTHOBOU Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENEeIEHHOCTEH
['eitzendepra.

TexHH4eckre yYCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOIN, COJIHEYHasi Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoM [1manka Ha ocHOBE HcciieoBanus hoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHJIBI TOKA YE€pPE3 CBETOJIMO OT HAIPSKECHHUS.

Tema 2. @usuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpoeHUsi aroMma. [lnmaHerapHas monenb aroma
Peszepdopna.

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



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

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,.

Hyxnonnast monens sanpa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amMma-u3inydeHue.

3akOH pPaAMOAKTUBHOTO pacnaga. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO W3JIy4EHUs. BiusHUE pagrMOaKTHBHOCTH Ha YKUBBIC
opranu3mbl. EcrecTBeHHbII POH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B simpe. SAnepubie cuibl. JledexTt maccer sapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembr
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTUYECKUE acCIEeKThl Pa3BUTHUA
AJIEPHON DHEPIETUKH.

Mertonapl perucTpaluy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangaptHoit Mmoaenu. KBapk-riitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CTaHaapTHOW Mojenu. TéMmHas Marepusi U TEMHas
DHEPIUsl.

EnuHcTBO Qpu3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCcTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHAs ToMOorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHus 0eTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BuTHs acTpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

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

Bupa 3Bé3aHoro HebGa. Co3Be3ausi, spKue 3BE3MBI, IUIAHETHI, UX BHIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

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

3BE3/bI, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bI TJIaBHOM MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCJENOBATENIbHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Mineunsiii [Iyte — nHama ['amaktuka. [lonoxkenune n nBuwkenue CoHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYeHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnble mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKCHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBepHOro MOJylIapusi U sIpKue
3BE3/ILI.

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

Du3nvecKuil NPaAKTHKYM.

Cnioco0bl n3MepeHus: (GU3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHHUI (PU3NYECKUX BEITHYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKa MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTHYECKUX  pazfenax «YUEHHYECKUH  HKCICPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM) ).

O0o01aroniee NOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKOW  (yHKIUI
busnyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (pusmueckol KapTUHE MHUpPA, MECTO (PU3NUECKOW KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
NnO3HaHUA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOBast 1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHH. TpHUroHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXE€CTBO. BEKTOPBI M WX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX PUryp u 00bhEma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIC
JNBWKEHUS B SKMBOM TNPUPOJAE, SKOJOTUYECKHE PUCKU TpH MPOU3BOJCTBE
AJIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yJIBTPa3BYyKOBasl JHMArHOCTMKAa B MEIWLHUHE, ONTUYECKHE SBJIEHUS B KHBOU
npUpoe.

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

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoBUTATENb SIKOOH, reHepaTop MEepeMEHHOTo TOKA, MHAYKIMOHHAs IeYb,
JIMHUY 3JIEKTpONepeay, 3J1€KTPOJIBUraTelb, pajap, paluonpuEMHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTHKAa B TEXHUKE,



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



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbl OCBOCHMS Yy4yeOHoOro mnpeamera «Duzukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE peav3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYyYalolIerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIbHBIMM HWHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU ESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUXKCHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIHOCOOHOCTH OLICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e 0OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



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

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

IKOJIOINYECKOI'0 BOCIIMTAHUSA

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

IJIAHUPOBAHUE M OCYIIECTBICHUE JIEUCTBUM B OKPYXAIOIIEH cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa JAESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 0 (PU3HMKe.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAaHHWE LEHHOCTU HAYyYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYID M HCCIEI0BATEIHCKYIO
JESTENbHOCTh UHAUBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBbie Jijornueckue 1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBATh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHMBOPEUMSI B PacCMaTPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTEepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSTEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU TMTOCIIECICTBUN JIESITEIIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEHICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:

BJIa/IETh HAYYHON TEPMUHOJIOTUEH, KIFOYEBBIMH MOHATUSMU U METOJAMHU
buznuecKoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3amad  (pU3HIeCcKOoro
COZIepKaHMsl, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIpPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M U aKTyaJlW3UpOBaTh 3ajauvy,
BBIJIBUTAaTh TUIIOTE3Yy €€ PpEIICHUs, HaXOIUThb ApPTryMEHThl s
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJM3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 3a/aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3BHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIbHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nunpopmanueii:

BJIAJ€Th HABBIKAMH MOJy4eHHUs MHGPOpMaU (HU3HUUYECKOr0o COJepKaHUs
W3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTU3allMi0 M UHTEPIpeTalni0 UHPOPMAIUU Pa3IHMUHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJOTUA B  PEHICHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PEecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP)KAaHUS B PA3IMUHBIX (popMaTax ¢
yu€TOM Ha3HayeHus: WHGOPMAlUMU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAaIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHWE Ha YpokKax (HU3MKHM U BO BHE-ypOUHOU
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
VHIMBUIYAJIbHON padoThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBHHA C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUIN yYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON PadOTHI;

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

npejiaraTb HOBBIE TPOEKTHI, OLICHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIECHUE B Pa3IMYHBIX
CUTyallusiX,  MOPOSBISATH  TBOPYECTBO W BOOOpaxkeHHWe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3NKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOM paboThl ¢ YYETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

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

CﬂMOKOHTpOJIb, SMOIUOHAIbLHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISAM;

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

WCIIOJIB30BaTh TPHUEMBI pediekcuu I OICHKA CUTYyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMAThH PEIICHUS IO HX
CHUIKCHUIO;

IIPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

MIPUHAMATh MOTHBBI M apryMEHTBI JAPYTUX IPU AHAINU3E PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OYMOIIMOHATBHBIH UHTCIIICKT, IIPEeIOoJIar oI
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM M TPOSBIISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATH, UCXOS U3
CBOHMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHWMATh  AMOIIMOHAJILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro IPH OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATh
OTHONICHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemaTh KOH(MIUKTHI.

[MPEAMETHBIE PE3VJIbTATHBI



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

NOHMMAaTh POJb (PU3UKK B IKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (U3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3HMYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (U3UUYECKON TEOpHUH B
(dbopMHUpPOBaHUYU MTPEACTABICHUM O (PU3UUECKON KapTHHE MUPA;

pasznuyaTh YCJIOBHMS MNPUMEHMMOCTH MojeNned (QU3MYEeCKUX Tel W
IPOLIECCOB (SIBJICHUI): HWHEpIHUaNbHAas CHUCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJIO, MATEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TmMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYIIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTH
U TBEPAOro (KPUCTAILTMYECKOTO) Tela, UICadbHbII ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE JJIEKTPUYECKOE TI0JIE;

paszinyath YyCJOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB H
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECChl U SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, MpeoOpazoBaHus ['amwiies 1Jis CKOPOCTH U TEpeMELICHMUS,
3akOHbl HprOTOHA, TpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUsI UMITYJIbCca U MEXaHUYECKOU
DHEPrUH, CBSI3b PadOTHI CUJIbI C U3MEHEHHEM MEXAHMYECKOW 3HEprud,
YCIIOBHSI PAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCIHOJIb30BATh
MaTeMaTH4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MTpeoOpa3zoBanuii ['asmses, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBaTh U OOBACHATH TEIUIOBBIE MPOIECCHl U SIBICHUS, UCIOIB3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MoOJEKyIsipHOW GU3UKA U
TEPMOJUHAMHUKN (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOW DSHEpPruer TEIJIOBOTO IBWKEHHUS M KOHLEHTPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJICHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TEeMIEpaTypoH, YpaBHEHUE
MenneneeBa—KnamneipoHa, TMepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SBJICHUS, HCIOJIbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULNN 3IEKTPUUECKUX
IIOJIEH, IPU ITOM YKa3blBas YCJIOBHUS IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
LENA U JUId 3aMKHYTOM JJIEKTpUYECKOM Ienu, 3akoH Jlxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTPoIn3a);

ONKCHIBATh (PU3NYECKUE MPOLECCHl U SIBJICHUS, HCHOJb3YysS BEIUYUHBI:
NIEPEMEIIICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEll, CUJIa,
MOMEHT CWJIbI, JaBJECHWE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CUJIa YIPYrOCTH, CHJIa TPEHUS, MOIIHOCTb,
DHEPrus B3aMMOJEHUCTBUS Tena ¢ 3emi€éil BONM3M €€ MOBEPXHOCTH,
HEeprus ynpyrod nedopmanuy TPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoytoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSS
9HEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HWIeadbHOro Trasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsHDKEHHOCTh TIOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo 11apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLMAI 3JIEKTPOCTATUYECKOTO IOJIH,
Pa3HOCTh  MOTEHLMAJNOB, JJEKTPOABIKYLIas CWja, CWIa  TOKa,
HanpspKEHUE, MOIIHOCTh TOKAa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYAacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS AIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI[ BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEHUE, Muddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3aLUsl, HAIIPaBIEHHOCTh
TEIJIONepeaaum, EKTPU3aLUs Tell, SKBUMIOTEHIIMATBLHOCTh TOBEPXHOCTH
3apsKEHHOTO IIPOBOJIHUKA,

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUECKON BETMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHNH, JENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBAaTh AOCONIIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3BI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 0€30MacHOT0 Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax y4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(bu3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroleld TpeOOBaHUSIM 3a/lauu,
OpUMEHATH  (OpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOJIb30BAHUM MaTEMaTHUYECKUX METO/I0B
pelIeHus 3a/1a4, IPOBOAUTh PacYEThl HA OCHOBAHUH UMEIOLIUXCS JaHHBIX,
aHANM3UPOBaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4€TOM MOITYYEHHBIX PE3YJIbTATOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOylollMe MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3lesoB Kypca (PU3UKHU, a TAaKXKe MHTErpalud 3HAaHUHM U3 IPYrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATDH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBSI3aHHOM C (U3MYECKMMHU NPOLECcCaMu, C
HO3UILMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUH, @ TAKKE Pa3syMHOM HCIIOJIb30BAHUU JTOCTHXKEHHIM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOOBl paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIH30BaTh COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHpOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0O W  OIEHHUBAaTh €€
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 I'PYyMIIbl, PAlMOHATIBHO PACTIPEAEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHUBATHh BKIJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIINHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaynieil mpohecCuoHaNbHOU AESTENbHOCTU IO
CHEIUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQHIIS.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUINA:

MOHUMATh POJIb  (PU3MKH B  DKOHOMHYECKOH, TEXHOJOTHYCCKOM,
COLIMAJIbHON M 3TUYECKON cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEWIIeM Hay4HO-
TEXHUYECKOM Pa3BUTUH, 3HAYCHHE OMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTFHON W MPOTHOCTUYECKON (GYHKIMN (Pu3ndeckoit Teopuu —
AIIEKTPOIMHAMUKH, CHEIMATbHON TEOPUH OTHOCHTEIHHOCTH, KBaHTOBOU
bu3uku, poib (puzmyeckod Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUN O
bu3nUecKoil KapTUHE MUpPA, MECTO (PU3MUECKON KapTUHBI MHUpa B O0IIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUIN O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIsl, TAPMOHUYECKUE KOJeOaHNs, MaTeMaTHIECKUIl MasTHUK,
UJCTbHBIA TPYKUHHBIA MASTHUK, TAPMOHUYECKHE BOJIHBI, WJCATHHBINA
KOJIe0aTEeNbHBIN KOHTYp, TOHKAas JIWH3a, MOJIETICH aTOMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJTU3UPOBATh U OOBSICHATH AIEKTPOMATHUTHBHIE MPOLECCHl U SBJICHUS,
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
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTBIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBICHITH KBAHTOBBIE MIPOLIECCHI U SABJICHUSI, HCTIOJb3YS
MOJIOKEHUSI ~ KBAaHTOBOW  (u3uku  (ypaBHEHHWE  ODHWHINTEHHA  JUIs
doTodpdexra, mnepBbli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHSI HeomnpenenéHHocTel ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YHCEN UM DHEPTUU B SJIEPHBIX PEAKIMAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH M SIBJICHUS, UCIOJb3YSl BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANIOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHuTHOTO TMOJSl, MarHUTHBIM TMOTOK, cuja AmIiepa, UHAYKTUBHOCTb,
ANEKTPOABUKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCJIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHus
BOJH, Judpakuus, JIUCHEpPCHUs, T[OJHOE BHYTPEHHEE OTpakKeHHe,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snuep, (pu3nyecKkue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH U300paKeHUE, CO3]aBaEMOE IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUS HeOECHBIX TeJ, SBOJIONNHN 3BE3N U Beenennoii;
MPOBOJUTh HWCCIICIOBAHNE 3aBUCHUMOCTEH (PU3MUYECKHX BEIHYHUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yJbTaTam
UCCIICIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOAUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBAaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIIeI0BaHUN
B paMKax ydeOHOro »HKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENIbCKOM M IPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THbIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYEeCcKOl MOJEIbI0: HAa OCHOBAaHWM aHAJM3a YCJIOBUS BBIOMPATH
¢usznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB pEUICHHS  3ajad,
MPOBOANTH PAcu€Thl HA OCHOBAHMH MMEIOIIUXCS TaHHBIX, aHAU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUETOM IMOIYYEHHBIX
pe3ybTaToB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHHUsI 3HAHUW U3
pa3HBIX pa3aeNoB Kypca PU3UKU, a TAKKE WHTETPAIlMN 3HAHUN U3 IPYTHX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IHMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCykKJIEHUI C OOPOi Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (U3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETUYECKHE 3HAHUS Il OOBSICHEHHUS OCHOBHBIX
MPUHIUATIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

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

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOMW C (PU3MYECKUMH MPOILIECCaMU, C
MO3UIINI KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jlyHble crocoObl paboThl ¢ HH(popManuen (GuznIecKkoro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMALIMOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpPMALUU, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHU3aIMOHHBIC U MI03HABATEIIbHBIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBINIOJTHEHMSI IPOEKTHBIX U yUE€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy IPYIIIbI, PALIMOHATIBHO PACHIPENEIATh AeTENbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJI€KBATHO OIICHMBATH BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiiend npodhecCUuOHATBbHON AESITeIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO PODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl

KoauuecTBO 4acoB

Bcero

Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Uroro no pazueny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpOTO TENA 5 1
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1
Hroro no paszneny 35

Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TeroBble MaITUHBI 20 1
33 ArperaTHble cocTosiHUS BemecTBa. da3oBbie 14 1
’ TIepeXOo/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 DNEeKTpOMarHuTHAas MHAYKIHS 13 1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
22 DNeKTpOMarHUTHbHIE KOJIEOAHUs 15
)3 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 |
BOJTHBI
2.4 Ornrtuka 25 1
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

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

4.1 KopnyckynsipHo-BOIHOBOM Ayanu3m 15

4.2 ®duszrka aroma 5

43 du3MKa aTOMHOTO SJIpa U 3JIEMEHTapHBIX 5

YaCTHI]




Hroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

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







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

dwusuka — pyHAaMEHTATbHAS HayKa O
npupoze

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

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

Crioco6b1 u3MepeHust (PU3NYECKUX BETUYUH

AOCOITIOTHAA ¥ OTHOCUTEIIbHAS
MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX
BCIINYUH

MonenupoBanue B ¢pusuke. Poib u mecto
¢u3uKku B pOPMHUPOBAHUHN COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
NEeATeIFHOCTH JIF0IeH

MexaHn4deckoe IBHKEHHE. Cucrema
orcuera. OTHOCUTEIBHOCTh MEXaHHYCCKOTO
JABMIKCHUA. HpHMa}I n 06paTHa${ 3aga4du
MEXaHUKH

Panuyc-BekTOp MarepralbHON TOUKH, €TO
IIPOEKLIMU HA OCU KOopAMHAT. TpaekTopus.




ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE NIPSAMOJIMHENHOE IBUKEHHUE.

['padmyeckoe onricanre paBHOMEPHOTO
PSIMOJIMHEHHOTO JBUKECHUS

10

CrnosxeHue nepeMeIieHnil U CKOPOCTEM.
Pewenune 3anau

11

12

13

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

['padmyeckoe onrcanue NPsIMOIMHEHHOTO
JBUKEHHS C TOCTOSIHHBIM YCKOPEHUEM

CBobOosiHOE MajieHne. Y CKopeHue
CBOOOJIHOTO Na/IeHUs. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BpPEMEHU U UX rpaduKu

14

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

15

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

16

17

KonTponbhas pabota no teme
"KunemaTtuka"

Ilepsriit 3axk0H HproToHa. MHEpLUManibHbIe
cucremsl orcuéra. [IpuHnun
OTHOCUTEIBHOCTH I'anmunes.




HCI/IHCpHI/IaHBHBIC CHCTEMBI OTCUETA

Cuna. PaBHogelicTByromas cuia. Bropoit

18 3akoH HprotoHna. Macca

19 Bzaumopeiicteue ten. Tpernit 3aKk0H
Herorona

20 [Tpunimn cynepno3uiuu cui. Pemenne
3a/1a4y Ha IpUMeHeHue 3akoHOB HproToHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 OKBUBAJICHTHOCTh I'PABUTALIMIOHHOMN U
MHEPTHOM Macchl

” Cuna TspKeCTH M yCKOpeHue cBOOOIHOTO
najeHus
JIBukeHre HeOECHBIX Te U UX

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

24 Cuna ynpyroctu. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona u BUIbI cui

25 TpeHus. J{BUKEHUE B KUAKOCTH U rase C
Y4€TOM CHUJIbI COIPOTUBIIEHUS CPEJIBI

26 Hanenue. ['ugpocrarnueckoe JaBieHUE.
Cwia Apxumena
AOCOIOTHO TBEPIIOE TEJIO.

27 [TocTynarenbHOe U BpalareibHOe
JIBUKEHUE TBEPJOTO Tella

73 MOMEHT CUJIbl OTHOCHTEIIBHO OCH
Bpaienus. [1neqo cubl

79 CroxxeHue CuiI, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxkecTH Tena. Y cinoBus




30

paBHOBecHsI TBEpAOro Tena. Busl
paBHOBeECHUS

Penrtenue 3amau

31

32

33

34

KonTtponbHas padora no Teme "/lunamuka.
Craruxka TBepaoro tena'

I/IMHYJ'IBC MaTCpHaHBHOﬁ TOYKHU, CUCTCMBbI
MaTE€pHAJIbHBIX TOYCK. HCHTp Macce
CHUCTCMbI MAaTCPHAJIIbHBIX TOYCK. TeopeMa 0
ABVOKCHUU LCHTPA MAaCC

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

MoOMEeHT uMITyJIbca MaTEPUAIBHON TOYKH.
[IpencraBieHne 0 COXpaHEHUU MOMEHTA
UMITYJIbCA B LIEHTPAJIBHBIX IOJIAX

35

36

37

38

Pemenue 3agaa

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

Kunernueckas sneprus. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPIUH
MaTepUaIbHOW TOUKH

HOTGHHI/IaJ'H)HI)Ie 1 HEIIOTCHIIUAJIbHBIC

cuibl. IloTeHInanpHas SHEPTUs. BTOpaH
KOCMHUYCCKaAsA CKOPOCTh

39

TpeTbs kocMudeckasi ckopocTb. CBs3b
paboThl HEMOTEHLUATBHBIX CUJI C




W3MEHEHHUEM MEXaHUYECKOM dHEPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPIUU

Ynupyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBaenue bepHyinu 115 uaeanbHOM
JKUJIKOCTH

41 KonTtponsHast pabora o Teme "3aKoHbI
COXpaHEHHUs B MEXaHUKe"
Pa3BuTue npenacraBieHuid 0 Npupoe

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

43 TBEPJBIX TeJ. XapaKTep IBUKECHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYI (ATOMOB).

44 KomunuectBo BemecTBa. [locTosunas
ABoraapo

45 Temneparypa. TermnoBoe paBHOBECHE.
[[Tkana [enbcus

46 Pemenne 3amau

47 WneansHeiii ra3. I'a3oBbIe 3aKOHBI

43 VYpasuenue Menaeneesa-KnaneiipoHna.
Pemenue 3agau

49 AbcomoTHas TeMiieparypa. 3akoH
JlanbToHa

50 N3omporieccrl B u1eaaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA

51 ['padmyeckoe mpencraBieHe




52

U30IPOIIECCOB: U30TEPMa, H30X0Pa,
n3zobapa

OcnoBHoe ypaBHeHne MKT

53

54

55

Pemenue 3amau

CBs13b a0COTIOTHOM TEMIIEPATYPBI
TEPMOJMHAMHYECKON CUCTEMBI CO CpeHei
KMHETUYECKOW SHEPruel MmocTynareabHOro
TEIJIOBOTO JIBHKEHUS €€ YaCTHUIl

O000111eHre U cUCTEMAaTU3ALMS 3HAHUI 110
teme "OcHoBel MKT"

56

57

KonTponpHas padora o teme "OCHOBBI
MKT"

TepMoauHamMuyeckasi cuctema. 3ajianue
BHEWIHUX ycnoBul 1 T/ cuctemsl.
BHemHue u BHyTpeHHUE MapaMeTPhI.
[Tapametpsl T/ cuctemsbl Kak cpegHue
3HAUCHHS BEIIMYMH, OIMCHIBAIONINX €€ Ha
MHKPOCKOIMMYECKOM YPOBHE

58

59

60

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

Mogaenb naeaabHOro ra3a B
TepMOJMHAMUKE. Y CJIOBUSI TPUMEHUMOCTH
3TOU MOJEIN

VYpasuenue Menpeneesa-Knaneiipona u
BBIPQXEHUE JUIsl BHYTPEHHEW SHEPIruu

61

BrIpaxxenue 111 BHyTpEHHEN SHEPTUH
OJIHOATOMHOTO MJI€aJIbHOIO Iasa.




62

KBazucrtarnueckue U HecTaTUYECKHE
IIPOLIECCHI

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

63

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

64

65

66

KouBek1us, TenionpoBoaHOCTb,
U3Iy4eHUe

KonngectBo Temnorsl. TemnoéMKocTh Telna.
VY aenbHas U MOJISIpHAs TEIUIOEMKOCTH
BEILIECTBA. Y AeIbHAsl TEIUIOTA CTOPAHUS
TOIINBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaaye

67

[Tonsarue 06 annadbaTHOM TIpolecce.
[IepBblil 3aKOH TEPMOJUHAMUKHI

68

69

70

KonngecTBo TemoTsl 1 paboTa Kak Mephbl
W3MEHEHUs BHyTpeHHeW sHepruu T/1
CHUCTEMBI

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

[TpuHUIMTIBI AEHCTBUS TEIUIOBBIX MAIIHH.
KIIA

71

MakcumansHoe 3Hadenue KITJ. Iukn




72

Kapno

Pemenue 3amau

73

74

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BAHUS
TEIUIOBBIX ABUTATEIEd. TeIuioBoe
3arps3HEHUE OKPYXKAIOIIEH CpeIbl

Penrenue 3anau

75

O00011IeHNE U CUCTEMATU3AIUS 3HAHUM 110
teme "Tepmonunamuka. TemnoBbie
MAaIuHe!"

76

77

78

79

80

KonTtponsHast pabora o Teme
"Tepmonunamuka. TeniaoBbie MalIUHbI"

[TapooOpa3oBaHre U KOHICHCAITUS.
Hcnapenue u xurenue. Y aenpHas TEmioTa
mapooOpa3oBaHus

HacplleHHbIe 1 HEHACBIIICHHEIE Taphl.
KauecTBeHHas 3aBUCHMOCTD IIJIOTHOCTH U
JAAaBJICHUS HACBIIMICHHOTO I1apa OT
TEMIICPATYPhI, UX HE3AaBUCUMOCTL OT
00BEMa HACBIIICHHOT'O I1apa. 3aBUCHMOCTD
TEMIICPATYPbI KUIICHUA OT JAaBJICHUA B
KHUAKOCTHU

BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCHUTEJIbHAS BIAKHOCTh

Pemenue 3agau

81

82

TBépnoe teno. Kpucramnmueckue n
amop¢Hble Tera. AHU30TPONUS CBOMCTB
KpHUCTAJIJIOB

IInaBnenue u KpucTtauin3anus. YV nenbHas




83

tertoTa riaBieHus. Cyoaumanus
Hedopmaruu TBEpaOTO Tena. PacTskeHue
u cxxarue. Casur. Moayns FOnra. Ilpenen
ynpyrux nedopmaruii

84

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

85

86

[IpeobpazoBanue sHeprun B (ha30BBIX
nepexojax

YPaBHeHI/Ie TEII0BOro OanzaHca

87

88

&9

Pemenue 3amau

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

O00011IeHNE U CUCTEMATU3AIUS 3HAHUI 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbIe IEPEXOBI"

90

Kontponbnas padota o Teme "ArperaTHsie
cocTosiHUS BenlecTBa. @a3zoBble nepexoas”

91

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

92

93

DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi.
3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
Bzaumopeinicteue 3apsanoB. Toueunsie
3apsasl. 3akoH Kynona




94 Pemenue 3amau

05 Onektpuueckoe noise. Ero neiictBue Ha
AIEKTPUUYECKUE 3aPsIIbI

Hanpssk€HHOCTD JIEKTPUYECKOTO MOJIS.
9% [Tpo6usii 3apsa. JInaun HanpsHKEHHOCTH
alIeKTpruecKoro noust. OgHopoaHoe

SJICKTPHUYCCKOC I10JIC

[ToTeHIMATBEHOCTD ANMEKTPOCTATUICCKOTO
97 moJs1. Pa3HOCTh ITOTEHIIMATIOB U
HaIpsHDKEHUE

IToTreHnnuanbpHas QHCPIuA 3aps/ia B
98 QJICKTPOCTATUYCCKOM IIO0JIC. ITorennman
SJICKTPOCTATUYCCKOI'O I1OJIA

CBs13b HaprDKéHHOCTI/I I10JII 1 Pa3HOCTH

99 MOTCHIHUAJIOB AJIA 3JICKTPOCTATUYCCKOTO
I1OJIA

100 [IpyuHIHI cynepno3unuy JIEKTPUIECKUX

oJien

101 Pemenue 3amau

ITone Toueunoro 3apsaaa. ITone pPaBHOMCPHO

102 .
3apsHKEHHON cdepsl

[Tosie paBHOMEPHO 3apsKEHHOTO 0 00BEMY
103 mapa. [lone paBHOMEpPHO 3apsKEHHOMN
0eCKOHEYHOM! MIOCKOCTH

104 [IpoBOJHUKY B DJIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsAI0B

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 COSAMHEHNE
KOH/ICHCATOPOB

109 OHeprus 3apsyKEHHOI0 KOHJIEHCaTopa

110 Pemenne 3amau

11 JIBr>KeHUE 3apsHKCHHOW YacTHIIBI B
OJIHOPOJIHOM DJICKTPHUYECKOM T10JIe

112 Pemenue 3agau

113 O0o001IeHrEe U CHCTEMATHU3aLHsl 3HAHUH 110
teMe "DnekTpuyeckoe nose"

114 KoHTposbHas pabora 1o Teme
"Onexrpuueckoe noiue"
Cuna toka. [locTossHHEII TOK. Y CI0BHS

115 CYyILLIECTBOBAHUS ITOCTOSHHOTO
3JIEKTPUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsixenne u 3/1C

17 3akoH OMa JJ1 y4acTKa LEeMH.
DIIEKTPUUECKOE CONPOTUBIICHUE
3aBUCHMOCTH COTIPOTUBIICHHUS OJTHOPOTHOTO

118 IIPOBOJHUKA OT €T0 JUIMHBI U TUIOLIAIN
MONEPEYHOI0 CEYEHUs

119 VenpHOE COMMPOTHRIICHHE BEIIECTBA.
Pemenue 3agau

120 [TocnenoBarenvHOE, MapaieNbHOE,

CMCHIAHHOC COCANHCHUC TPOBOAHUKOB




121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKHUX
neneii. [Ipasuna Kupxroga
122 Penrtenue 3amau
123 Pabora anekTpruyeckoro Toka. 3aKoH
Hxoyns —Jlenua
124 Penrenue 3anau
MOIIHOCTB 3JIEKTPUYECKOTO TOKA.
125 TemnmoBas MOIIHOCTG, BRIACIICMAs Ha
pesucrope
126 Pemenue 3agau
127 OJ1C 1 BHyTpEeHHEE COIPOTUBIICHHE
HMCTOYHMKA TOKA
128 3axoH OMa a1 OJIHOM (3aMKHYTOM)
AIEKTPUYECKOHN LETH
129 Pemenue 3agau 1
130 MOonIHOCTh UCTOYHUKA TOKA 1
131 Kopotkoe 3ambikanue 1
132 KonzaeHncarop B 11enu NOCTOSIHHOTO TOKa 1
133 Pemenue 3amau 1
134 Pemenune 3apau no reme "IlocTostHHBIM
3JIEKTPUYECKUN TOK"
135 Pemenne 3amau mo Teme "IlocTOSTHHBIHN
AIEKTPUYECKHUI TOK"
136 Pemenue 3amgau no reme "IlocTostHHBIM
AIEKTPUYECKHM TOK"
137 O06o01IeHre U cucTeMaTU3alys 3HaHU| 10
teMme "[10CTOSHHBIN 21eKTpUUECKU TOK"




138

139

KonrtponbHas pabora no reme
"TTocTOSIHHBIN MEKTpUYECKUI TOK"

:‘)J'IGKTpI/I‘ieCKaSI IMPpOBOAMMOCTD PAa3JIMYHbIX

BEILIECTB. DJIEKTPUUYECKUI TOK B METasLIax.
CBepXIpOBOIUMOCTD

140

DJEeKTPUUECKU TOK B paCTBOPax M
pacriuiaBax 3JeKTpoauToB. 3akoHbl Dapanest
JUTS DIIEKTPOJINA3A

141

142

DneKTpuueckuil Tok B razax. [lnazma

DNEKTPUYECKUN TOK B BaKyyMe.
BakyymHble npuGopsl

143
144

DNEKTPUUECKUH TOK B TOJIYIPOBOJHUKAX

[TomynpoBOIHUKOBBIE TPUOOPHI

145

146

147

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHue CUIIbl TOKA U HANIPSKEHUS B
LIENH IOCTOSIHHOTO TOKA TP IIOMOILIHU
aHaJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX
npu6opoB" UK "3HAKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHHs] PU3NYECKUX BEITUYUH IIPU
MOMOIIN KOMITbIOTEPHBIX AATYUKOB"

Pu3nYeCcKUuil IPAKTUKYM I10 TEME
"N3y4eHre HepaBHOMEPHOTO JBUKEHUS C
LENTbI0 ONPEACIICHUS MTHOBEHHOM
ckopocTH"

Pu3nYeCKUui IPAKTUKYM 110 TEME
"N3MepeHue yCKOpEeHHUs IIpU
IPSAMOJIMHEMHOM PaBHOYCKOPEHHOM




148

149

150

JIBIDKSHUH 10 HAKJIOHHOM INTOCKOCTH" MIIH
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BpPEMEHU MIPU PABHOYCKOPEHHOM
nBHKeHun"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepeHune ycKopeHus CBOOOTHOTO
nageHus" win "M3yueHue ABMKEHUS Tena,
OpOILIEHHOT0 TOPU30HTAIBHO"

Ou3nyecKuil MPakTUKYM 0 TeMe
"N3y4yeHue qBUKEHHs TeJla 10 OKPY>KHOCTH
C IOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBhIO" MITN
"UccnenoBanue 3aBUCMMOCTH TepUoa
oOpaleHusi KOHUYeCKOro MasiTHUKA OT €ro
napameTpos”

dusnueckuil NpakKTUKYM 10 TeMe
"M3MepeHune paBHOAECHCTBYIOLIEH CHIIBI
IpU JIBUKEHUH OpYyCKa IO HaKJIOHHON
mwiockocTu" wnn "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHHU JIBH)KEHUS Opycka
10 HAKJIOHHOH INIOCKOCTH Ha 3aJJaHHOE
paccTostHUE OT €ro Macchl”

151

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJT
YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
PE3UHOBOM 00pa3Ile, oT ux nedopmanun”
i "M3yueHue IBUKEHUS CUCTEMBI Te,
CBSI3aHHBIX HUTbHIO, IEPEKUHYTON Yepe3
n€rkuii 610K"

152

Pu3NYecKuil TPAKTUKYM 110 TEME




"Nzmepenue koddduireHTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 HImeHTa
3aBucumoctu Frp(N)" win "UccnenoBanue
JBIDKEHUS OpycKa 110 HaKJIIOHHOM
TUIOCKOCTH C IEPEMEHHBIM KOA(P(UIIMEHTOM
Tpenus" win "M3ydeHue JBUKEHUs rpy3a
Ha BaJly ¢ TpeHuem"

153

154

Pu3n4eCcKuil TPaAKTUKYM 110 TEME
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEPJIOTO TeJIa, UMEIOIIETO OCh BpalieHus"
i "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuér cui ynpyroctu" win "U3yuenue
YCTOHYMBOCTHU TBEPJOTO TeJa, UMEIOIIETO
Ionaas onopsl"

Pu3n4ecKuil NPAKTUKYM 110 TEME
"M3MepeHne UMITyJIbca TeNa Mo
TOpMO3HOMY IyTh" My "M3mMepenune cuibl
TATH, CKOPOCTH MOJAEIH JIEKTPOMOOMIIS U
MOIIHOCTH cuiibl TArH" win "CpaBHEHHE
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cuibl" wim "HccnenoBanue coxpaHeHUs
UMITyJIbCa MPHU yIIPyroMm B3auMoiencTeun"
iy "M3MepeHne KNHETHYECKON YHEPTUH
TeJa 1o TOPMO3HOMY ITyTH"

155

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3yueHne n30TepMHUYECKOrO Mpouecca
(pexoMeH/1I0BaHO HCIIOIb30BaHHE
nudposoit madoparopun)" win "Uzyuenue
M30X0pHOTro npouecca" uim "HU3ydenne




156

n3zobapHoro nporecca” uiu "IIpoBepka
ypaBHEHUS COCTOSIHUS"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"U3mepenne yienbHOM TeII0EMKOCTH" UiTn
"HccnenoBanue mnpolecca OCTbIBaHUS
BentectBa" uiu "Mccienosanue
agunabarHoro mpornecca” wim "M3ydyenue
B3aUMOCBSI3M YHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
KugKocren"

157

158

dusnueckuil NpakKTUKYM 10 TeMe
"N3y4yeHne 3aKOHOMEPHOCTEN HcTIapeHust
)uakocrei" win "M3mepenue yaenbHON
TEIJIOTHI TJIaBJIeHus Jbpaa" win "U3yuenue
CBOICTB HACBIILIEHHBIX NApOB" WU
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/1yXa M OIIEHKa Macchl 1apoB B
nomerieHun". Msmepenue kodpuureHTta
MOBEPXHOCTHOT'O HATSKEHUS

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTUIO
u3ydeHus ceeroguona” ninm "Mzydenne
IIPOTEKaHUs TOKA B LIENH, COAEpKaIen
KoHeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIIUAJIOB (HAPSDKEHUs) IPU
MOCJIeI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpoB"

159

Pu3nUeCKUu IPAKTUKYM 110 TEME




"UccneqoBaHue CMENIAHHOTO COSTUHEHUS
pe3uctopoB" unu "M3aMepenue yieabpHOro
COIPOTUBIICHUS IPOBOJIHUKOB" WK
"UccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HaKaJTuBaHUs "

160

DuU3nYeCKui MPAKTUKYM 10 TEME
"Habnronenue anekrponuza’ win
"N3mepeHnue 3apsiia 0OJHOBAJIEHTHOIO HOHA"
win "HccnenoBanue 3aBUCUMOCTH
COIPOTUBIICHUSI TEPMOPE3UCTOPA OT
temriepatypbl” uinu "CHATHE BOJBT-
aMIIEPHOM XapaKTEepUCTUKHU auoaa"

161

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

162

163

164

PesepBHslit ypok. O60011IeHNE U
cHCTeMaTH3aIlus 3HAaHUH 110 TeMe
"lunamuka"

PesepBHrlit ypok. O60011IeHNE U
cuctemaTusanus 3Hanuil mo teme "CraTtuka
TBepaoro tena'

PesepBHslit ypok. O6001IeHNE U

CHUCTEMAaTH3allMsl 3HaHUI 1o TeMe ""3aKOHEBI
COXpaHEHHUs B MEXaHHUKe"

165

Peseprubrit ypok. O6001eHNE U
cucreMatusanys 3HaHui 1mo treMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

166

Peseprubrit ypok. O6001eHIE U
cucremMatu3anus 3HAHUH 110 TEME




167

"Tepmoaunamuka. TernnoBbie MalIuHbI"

PesepBHeiit ypok. O600ICHHE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBbie Iepexoabl”

168

PesepBHeiit ypok. O600IICHHE U
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"DnexkTpuueckoe mnoie"

169

170

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

PesepBusiit ypok. O60011eHNE U
cucTeMaru3anysa 3Hanuii mo reme "Toku B
pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoarmpie  Mpaxrueckue fll3y‘lel-ll/lﬂ :)lﬁlil:ll;OBaTeﬂbHLIe
padoThI padoThI pecypesI
B3aumoselicTBue NOCTOSIHHBIX MAarHUTOB U
1 IIPOBOJTHUKOB C TOKOM. MarHuTHoe Ioie. 1
I'mnotesa Amrmepa
Bekrop marauTHOM nHAYKUMU. [TpuHImn
2 CyNEepHO3HIMU MArHUTHBIX ToJed. JInnnn 1
MarHMTHON MHJIYKIIUU
3 MarauTHoe 1nosie NpOBOJHUKA C TOKOM. |
OmnbIT DpcTena
Cuna Amnepa, e€ HanpaBJIEHUE U MOIYJIb 1
5 Pemenue 3amau 1
6 ITpumeHneHne 3akoHa Amnepa. |
DeKTpoU3MepHUTEIbHbIE TPHUOOPHI
Cuuta Jlopeniia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBrKeHHE 3apsyKEHHOW YacTHUIbI B 1
OJIHOPOJHOM MarHWTHOM I10JIE
Pemrenue 3anau 1
Pa6ora cunsl Jlopenia 1
10 Pemenue 3agau 1
1 MarsuTHoe 1nosje B BELECTBE. |
deppoMarHeTHKY, apa- U JuaMarHeTUKU
12 OcHoBHbIE CBOICTBA (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 MHIYKLIUU

16 OJ1C uHAYKIMH

17 3aK0H JIEKTPOMArHUTHON UHIYKIIMHU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko

19 OJ1C uHAYKIMY B ABUKYIIAXCS
MIPOBOJIHUKAX

20 Pemenne 3amau

21 [IpaBuiio Jlenna

2 NunykrrBHOCTH. KaTymka MHIYKTUBHOCTH
B IICITM IIOCTOSSHHOI'O TOKA

3 SBnenune camonnaykiuu. 3/C
CaMOMHIYKIIUU

24 DHeprusi MarHUuTHOTO TOJIs KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE I0JIe

25 Pemenue 3agau

26 O0o001IeHNEe U CHCTEMAaTH3alKsl 3HAHUH 110
TeMe "DneKkTpoarnHamMuKa"

7 KonTponbhas pabota no teme
"OnexkrpoguHamMuka"

73 Konebarensuas cuctema. CBOOOIHEIE
Konebanus. ['apMoHUYECKre KOJIeOaHus

79 KunemaTtnueckoe 1 JTHHAMHYCCKOS

OIMCAaHMUE KOJeOaTEIbHBIX JBHKCHHU N




DHepreTudeckoe onvMcanue. BoiBos
JTUHAMUYECKOTO OMUCAHUS TAPMOHHYECKUX

30 KoJIe0aHUH U3 UX YHEPreTHUECKOTO 1
KMHEMAaTUIECKOTO OTTCAHUS

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

32 MaTeMaTU4ecKoro MasTHuka. [lepuon
CBOOOIHBIX KOJICOAHUN TTPYKHHHOTO
MasiTHUKA

13 3aryxaroiue KonebaHus. BolHyK1eHHbIE
Kosiebanus1. Pezonanc

34 ABTOKOJIE0aHUSA

35 Perenue 3agau

36 VYpok-koH(pepennus "MexaHnueckue
Kojie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

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

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

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYI0M CHJIBI
TOKa B K0JIEOATeIbHOM KOHTYpE

40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATHLHOM
KOJIe0aTeIbHOM KOHTYpE
3aryxarolye 3JIeKTPOMarHuTHbIE

41 KosiebaHus. BeinykeHHbIe

SJICKTPOMArdHuTHBIC KoJieOaHMs




ITepemennsblit TOK. Pe3auctop u KoHaeHCATOP

42 B LIETIH TIEPEMEHHOT0 TOKa

43 Karyiika HHIyKTUBHOCTH B LIENTU
MEPEMEHHOT0 TOKa

44 3akon OMa 1J1st JIEKTPUYECKOM 1enu
MEPEMEHHOTO TOKa
MoIHOCTh ePEeMEHHOT0 TOKa.

45 AMIUTUTYAHOE U IeHCTBYIOIIEE 3HAUEHUE
CHUJIbI TOKA Y HAIPSKEHUS

46 Pe3oHaHC B 3eKTpUUECKO# 1Ienu

47 Pemenue 3agau
WneanbHblif TpancopmaTop.

48 [TpousBoaCTBO, NIepenava u noTpedieHue
ANEKTPUUYECKON SHEPTUU
DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE

49 31exkTpo3Hepruu. KynbTrypa ucnoib30BaHus
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU

50 Pemenue 3amau

51 Pewenue 3anau

57 O00011eHre U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "DeKTpoOMarHuTHbIE KojieOaHus "

53 MexaHn4yeckne BOJIHbI. XapaKTepUCTUKHU
MEXaHWYECKUX BOJTH

54 CBoiicTBa MEXaHUYECKUX BOJH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Wnopassyk u ynprpassyk. Lllymosoe

3arpsA3HCHHUC Opr)KaIOH_Ieﬁ CpCablL




57

58

Penrtenue 3anau

3JI€KTpOM3,I‘HPITHbI€ BOJIHBI. I/I3J1yqu1/Ie
OJICKTPOMAardiMuTHBIX BOJIH

59

60

61

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

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

HpI/IHHI/IHBI PaauoCBA3U U TCICBUACHUA.

Paguonokamus. aﬂeKTpOMaFHI/ITHOC
3arpsA3HCHUC OKPY)KaIOIHCﬁ CpCabl

62

KonTponpHas padora o teme "Konebanus
Y BOJTHBI"

63

64

Caer. 3aKOH NPSMOJIMHENHOTO
pacnpocTpaHeHus CBeTa

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

65

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

66

[Tpenomnenue cBeta. AGCOTIOTHBIN U
OTHOCHUTEJIbHBIN 1MOKa3aTeb MPETOMIICHHUS.
[TonHOE BHYTpEHHEE OTpaKEHHE.
IIpenenbHBIN Yoy MOJHOTO BHYTPEHHETO
OTpakeHUs

67

68

Pemenue 3aga4u Ha TpUMEHEHUE 3aKOHOB
OTpaX€HUA U MPEJIOMJICHHS CBETA

Xon stydeit B mpusMe. Jlucnepceust cBerTa.
CnoxHbIN cocTaB Oenoro ceera. L{Ber




JInn3bel. ®OKYyCHOE PacCTOSIHUE U

69 ONTHUYECKAsl CUJIA JIMH3BI

70 [TocTpoenue n3o00pakxeHUi B IMH3AX U X
cUCTeMax. YBeJIUYEHHUE JTUH3bI
Pemenue 3agau Ha noctpoeHue

71 N300paKeHHA, TIOTY4aeMBIX C TOMOIIBIO
JMH3

72 I'ma3 kak ontuyeckas cucrema

7 Pemenue 3anau. [Ipeaenst npuMeHUMOCTH
TEOMETPHUECKOMN ONTHUKH

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Jucnepcus ceera

76 WHuTepdepenmus cera

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

78 Pemenne 3amau

79 [Ipumenenuie naTeppepeHuu

80 Judpakuus ceera

21 JudpaxknuonHas pemeérka. Y cioBue
HAOJTIO/ICHUS TJIABHBIX MAKCUMYMOB

82 Pewenue 3anau

23 [Toniepe4HOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera

84 Pemenue 3anau

85 CBeToBbI€e SBIICHUS B IPUPOJIE

26 O0001eHne 1 cucTeEMaTH3aINS 3HAHUI 110

teme "OnTuka"




87 KoHnTtpoinbHas pabora o teme «OnTuka» 1
['panu1Ibl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JICKTPOIUHAMUKHU U 1
MPUHIIUIT OTHOCUTEIIBHOCTH

29 [TocTynartel cienuanbHOU TEOPUU |
OTHOCHUTEIbHOCTH
[IpocTpaHCcTBEHHO-BPEMEHHON MHTEPBAJI.
[IpeobpazoBanus Jlopenna. YcioBue

90 IpUYUHHOCTU. OTHOCUTEIBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U
COKpAILEHUE JITUHBI

01 DHeprus U UMNYJIbC PEISITUBUCTCKOM |
YaCTHUIIbI

90 CBs13b MaccChl C PHEPTUEH U UMITYIBCOM |
PENSATUBUCTCKON YaCTULbI. DHEPTHUs OKOS

93 PaBHOBecHOE TeII0BOE U3ITyUEHHE 1

94 3akoH cmenieHus Buna 1

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

96 OHeprust 1 UMITyJIbC GOTOHA 1

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

08 VYpasHenue DitHmTeitHa 111 porodrdpdexra. 1
"Kpacnas rpanuna" ¢pororpdexra

99 JaBnenue ceeta. Onwitel [1. H. JIeOenena 1

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

101 Bpoiins u pa3meps! 00J1acTH JTOKATU3ALMN 1

JBUXKYIIEHCS YaCTHUIIBI




102

KopmyckynsipHO-BOJIHOBOM Ayann3m

103 Judpakius 3eKTPOHOB Ha KPUCTAJIAX
Crnenuduka u3MepeHu B MUKPOMHUPE.

104 CooTHOILIEHUS HEOTIPEACIEHHOCTEN
[eitzenbepra

105 Pemenue rpadguueckux 3aaaq

106 Pemienne pacu€THbIx 3a1a4
KonTponbhas pabota nmo Temam: "OCHOBBI

107 CTO", "KopmycKyJIsIpHO-BOJIHOBOI
nyanuzm"

108 OnBITHI 110 UCCIIEIOBAHUIO CTPOEHHUS aTOMa.
[Tnanerapnast moaens atoma Pesepdopna

109 [Tocrynarter bopa

110 Buasl ciektpoB. CriekTp ypOBHEH 3HEpruu
aToMa BOOpoza

11 CroHTaHHOE U BBIHYKJIEHHOE U3ITy4YeHUE
cBeTa

112 Jlazep
Hyxnonnas monens siipa ['eiizenOepra-

113 MBaHeHKo. 3apsii 1 MacCOBOE YUCIIO AApa.
N3otonel. PagnoakTuBHOCTH
3aKoH paaroakTUBHOTO pacmnana. CBolcTBa

114 MOHU3HUPYIOUIETO U3NydeHus. Biausinue

paZOaKTUBHOCTH Ha )KMBBIE OPTaHU3MBI.
Jo3umerpus

115

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




116

117

118

YIPaBJIIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sII€PHON
SHEPreTUKU

MeTobl perucTpaiyy u ucciae10BaHus
3JIEMEHTapHbIX YacTul]. OyHAaMeHTaIbHbIE
B3aUMOJIeiicTBUS. bapuoHbI, ME30HBI U
nentoHsl. [IpencraBinenne o CtannapTHON
mojenu. KBapk-riitooHHass MOJEIb aipOHOB

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

OTanbl pa3BUTUS aCTPOHOMHUHU. 3HAYCHHUE
aCTPOHOMUU

119

[IpumMeHUMOCTh 3aKOHOB (PU3UKU JUISI
00BsICHEHUS TPUPOJIBI KOCMUYECKHUX
00BbEeKTOB. METO/ Il aCTPOHOMHUUYECKHUX
HCCIIeIOBaHU M

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI,
PaaMOoTENECKOIIbl, BHEATMOC(EpHas
aCTPOHOMHUS

121

122

Bup 38é31H0r0 HeOa. Co3Be3nus, sipKue
3BE3/Ib], INTAHETHI, UX BUAUMOE JIBIDKEHUE
Comaneunas cucreMa. Connne. CojgHeuHast
akTUBHOCTH. McTounuk sneprun ConHia u
3BE3]

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKH.
Jnarpamma "cnekTpajibHbIN Ki1acc —




124

CBETUMOCTD"

3B€3HBI TJIaBHOM IOCIEI0BATEILHOCTH

125

126

127

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

Muneunslii [Iyte — Hama ["anaktuka. Tunsl

rajakTuk. YEpHbIE ABIPHI B A/Ipax rajJakTHK

Bcenennas. Paciunpenue Beenennoii. 3akoH
Xab6ma. Teopust bosbiioro B3psiBa.
PenukToBoe u3nyyeHue

128

Macmrabnas crpykTypa Beenennoil.
Meraranaktuka

129

130

131

132

Hepeménnsie mpobieMbl aCTPOHOMHH

Du3n4eCcKu IPAKTUKYM I10 TEME
"UccnenqoBaHue MarHUTHOTO ITOJIST
IMOCTOSTHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTukos" umm "MccnenoBanue
JIEHCTBUSI TOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

Pu3NYeCKUu IPAKTUKYM 110 TEME
"N3mepenue cunel Amnepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA"
unu "OnpeneneHre MarHUTHON WHIYKITUU
Ha OCHOBE M3MepeHus cuibl Ammnepa”

Du3nUeCKu IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS




133

134

135

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

DuU3nYECKUi MPAKTUKYM 10 TEME
"UccnenoBanue ABiICHUS CAMOUHIYKIIMK"
nin "COopka MOJEIH 3JIEKTPOMArHUTHOTO
reHeparopa"

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

Pu3n4eCcKuil NPAKTUKYM 110 TEME

"[IpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM
MasTHUKe"

136

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

137

Pu3nYecKuil TPaKTUKYM 110 TEME
"N3y4yeHne napaMmeTpoB 3ByKOBOW BOJIHBI"

138

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenune nokasaresns MpeoMIIeHUs
crexia" win "llonyyenue usoOpaxeHus B
CHUCTEME U3 IUIOCKOIO 3epKajia U JTUH3bI"

139

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOsIHUA OT BellecTBa (Ha mpuMepe




140

141

142

143

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

DuU3nYECKUi MPAKTUKYM 10 TEME
"Habnronenue nqudpakunn, tHTEphEepeHITnN
Y noJisipu3anuu csera'

Pu3N4eCKui IPAKTUKYM 110 TEME
"OnpeneneHye UMIyabCa U SHEPTUU
PEISTUBUCTCKUX YacTull (1o pororpadusim
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"U3mepenne nocrosinHoM [lnanka Ha
ocHOBe uccienoBanus Gorordpdexra” nmm
"NccnegoBanue 3aBUCUMOCTH CHJIbI TOKA
yepe3 CBETOANO] OT HANPSKEHUs "
Pu3n4ecKuil NPAKTUKYM 110 TEME
"UccnenoBanue cekTpa pa3peskeHHOro
aTOMapHOI0 BOJOPOJA U U3MEPEHUE
noctosiHHo Punbepra”

144

Pu3n4ecKuil TPAKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOrO (hoHa ¢
UCIIOJIb30BaHUEM JJO3UMETpa" WK
"H3yueHue noriomeHus 0eTa-4acTury
aTIOMUHUEM"

145

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaOnroenus 38E31HOT0 HEOa
HEBOOPYXEHHBIM I'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX NIPUIIOKEHUN JUIS




OTIpEICTICHUS TTOJIOKEHHUST HEOSCHBIX
00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBEpHOro MOMyIapus U sipKue
3BE3161" nian "HaOao1eHus B TEIECKOII
JIyHbI, IUTAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOIUICHHI"

146

O0001IcHNE U CHCTEMATH3aLKs 3HAHHUI.
Ponb gusuku u actpoHOMUU B
SKOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIEeITCIIbHOCTH YCIOBEKA

147

148

O06o00meHne U cucTeMaTu3aus 3HaHH.
Poub 1 MecTo (pm3KKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

O06o0011eHre U cucTeMaTu3alus 3HaHuH.
Posb ¢puznueckoil Teopun B GopMUpoBaHUU
MpEJICTaBICHUN O PU3NYECKON KapTUHE
MUpa, MECTO (PU3HUECKON KapTUHBI MUpa B
00I11eM psAZly COBPEMEHHBIX €CTECTBEHHO-
HAay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

150

O0001eHrE U cCUCTEMATU3ALMS 3HAHUI 110
teme "Kunemaruka"
O0001EeHHE U CUCTEMATU3ALIMS 3HAHUM 110
teme "Kunemaruka"

151

O0001eHne 1 cucTeEMaTU3aLMs 3HAHUI 110
teme "/IluHamuka"

152

O00011IeHNE U CUCTEMATU3ALMS 3HAHUIH 110
teme "CraTuka TBEpaOro tena'




153

154

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

155

O00011IeHIE U CUCTEMATU3AIUS 3HAHUM 110
teme "Tepmoaunamuka. TemoBbie
MAaIuHe!"

156

157

158

O06o00muIeHre U cUCTeMaTU3aIMsl 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30Bble IEPEXO0bI"

O06o011eHHe U cucTeMaTu3alys 3HaHUH 110
teMe "DnekTpuyeckoe nose"

O06o0011eHHe U cucTeMaTu3alus 3HaHUuH 110
teMme "[10CTOSHHBIN 2IEKTpUUECKN TOK"

159

160

161

O00011eHre U cCUCTEMAaTU3ALNS 3HAHUI 110
teMe "Toku B pa3nnyHbIX cpepax”

O0001eHrE U CUCTEMATU3ALMS 3HAHUI 110
TeMme "MaruutHoe noJe"
PesepBHriit ypok. O6001IeHNE U

CUCTEMATHU3aIHsI 3HAHUH 10 TEME
"DneKTpoMarHuTHas MHIyKus"

162

Peseprubrit ypok. O6001eHIE U
CUCTEMATH3AINA 3HAHUH 110 TEME
"Mexanundeckue Koinedanusg"

163

PeseprubrIit ypok. O6001eHNE 1
CUCTEeMAaTH3aIMsl 3HAHHUH 110 TeMe
"DreKTpoMarHuTHbIE KoyieOaHus "




164

165

166

PesepBHbIil ypok. O0001ICHNE 1
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"MexaHnYeCcKue 1 3JEKTPOMArHUTHbIE
BOJIHBI"

PesepBHbIil ypok. O0001ICHNE U
cucreMarusanus 3HaHui no reme "OnTuka"
PesepBHeiit ypok. O600IICHHE U

cucTeMarusanus 3HaHuH 1Mo Teme "OCHOBEI
cTo"

167

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alKs 3HAaHUH 110 TeMe
"KopmyckynsipHO-BOIHOBOM ayayin3m"

168

169

170

PesepBHeIit ypok. O000IICHHE 1
cucTeMaTu3ais 3Hauui 1mo reme "dusmka
aroma'"

PesepBHriit ypok. O60011IeHNE U
CHCTEMAaTH3alMs 3HaHuii 1o Teme "Pusnka
ATOMHOTO SIApa U AJIEMEHTaPHBIX YaCTHIL"

PesepBHslit ypok. O60011IeHNE U
cucTeMaTH3alys 3HaHUH 1o Teme
"JneMeHTh! acTpou3uku”

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

170

16







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka. Mexanuka, 10 knacc/ Msaxumes I'.51., CuasaxoB A.3., O0mecTBo ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIMOHEpHOE 00IIECTBO
«3marensctBo «lIpocBemienne»

» Gusuka. MonekynspHas ¢pusuka. Tepmoaunamuka, 10 kinace/ Msikumes .51,
CunsikoB A.3., O011ECTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY;
AxkrmonepHoe obmectBo «M3aarenbetBo «IIpocBenienne»

» duzuka. Dnekrpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., CunsikoB A.3.,
OO0111€CTBO ¢ OTpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEpHOE

obmectBo «M3natenscTBO «IIpocBeiiennes

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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