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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO# oOpaszoBaTeinbHON mporpammsbl, npexactaBieHHbix B ®I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueil mporpammsl BocnuTanus W Konmenuuu
npenojiaBanus yueObnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®deneparnuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COICPKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEM  0Oydaromuxcs.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBICHUE O LEAX, COJEpKaHUH, OOLen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

Nzydyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEaln30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/aHHUE YCIOBUHN IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTYalbHBIX M TBOPUYECKMX CIHOCOOHOCTEN KaXKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
OopraHu3anusx mpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3KKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme mo Qusnke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIero 00pa3oBaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). Haydno-
METO/IOJIOTUYECKON OCHOBOWM it pa3pabOTKu TpeOOBaHMM K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIuXcs, OCBOUBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3uKe BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKK Ha YriayOnEéHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI TIO0 TO/1aM O0YUYEHUS;

cojJiepKaHue yueOHOoTro npeaMera « Ou3ukay Mo rojaM o0ydeHusl.

[Iporpamma 1o @Qu3MKe HMeEEeT NPUMEPHBIA XapakTep U MOXET ObITh
WCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU TSI COCTABIICHUS CBOMX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUHUTEIEH U
IPENIOCTABIET BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
MOJXO/OB K TMpernojaBaHuio (U3MKU HA YIIIyOJIEHHOM YPOBHE NpPHU YCIIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy>katoiieM mupe. LLIkompHBINi Kype (HU3UKH — CHCTEMOOOPa3yOIIHiA
JUTISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHUBHOE
npUMEHeHHEe (U3NYECKUX 3HAHUM OMpPENEeNHIO Xapakrep u OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIYYeHHUs] HOBBIX MaTepuajioB C 3aJaHHBIMU CBoMcTBamMu. M3yueHue
(Gu3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa o0ydyaromerocsi, B (GOpMHUpPOBAHUE YMEHUW MPUMEHATHh HAyUHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (pu3uku Ha ypoBHE CpeIHEr0 OOIIETr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SBISIETCS JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (Qusuku
0o0beIMHEH BOKpPYr ¢u3nyeckux Teopuil. BenymumMm B Kypce sBisercs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJie.

Hoesa cymanumapuzayuu. EE peanuzaiys npeanosiaracT HMCIOJb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICEHUE CBSI3U Pa3BUTHUS
¢uzukn ¢ pa3BuTHEM OOIIeCTBa, a TaKXke C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TpOOIeMamu.

Hoen npuknaonon nanpaeiennocmu. Kypc usuku yriny0iaEéHHOTO ypoBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTCs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX DJKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJOTHH, a TakkKe 00CyXIeHHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHME coiepKaHUs MTPOTPaMMbI TT0 (PU3UKE JOJHDKHO OBITH MMOCTPOCHO Ha
INPUHLINIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTCcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. Jlms yrayOn€HHOTrO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YYCHWUYECKHE ONBITHl TMPU H3YYCHHH HOBOTO
MaTtepuana, JabopaTopHbie pabOThl U pabOTHI TpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa cmocoba peanm3anuu  (U3MYECKOTO TMpakTUKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHie 10 u 11 kiaccos, 100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUN B KaXJIOM M3 O3THX KiaccoB. BTtopoit cmoco6 — 3T0
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme mo (Qusuke cHUCTeMa YYEHHYECKOrOo DKCIIEPUMEHTA,
7ab0paTOpHBIX pabOT M MpaKTUKyMa MpPEICTaBlICHA €IWHBIM IepedHeM. Brioop
TEMaTUKH IS 3THX BHJIOB YUCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
yYaCTHHUKaMHU 00pa30BaTEIBLHOTO MPOIecca UCXOs U3 OCOOEHHOCTEHN MOYypPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHNE OOYYaIOMUMHCS YMECHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUSI, UCCIACAOBAHUS 3aBHUCHUMOCTEH (PH3WYECKUX BEIUYHH W ITOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIIOKCHHBIX THITOTE3.

bonbiioe BHUMaHUE YHIENsAETCA PEHICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3UUYECKOW MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYCHHBIC 3aKOHBl U 3aKOHOMEPHOCTH KaK W3 OJHOr0 pasliesia Kypca, TaKk U
WHTETpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3iesioB. [[s KauyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbIOOpa
(bU3UYECKOM MOJIEIH VISl CUTYAIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUYECKOMY OOECIIEUCHHUIO YYeOHOTO IpoIiecca Kypc (GU3MKH YITyOJaE€HHOTO
YPOBHSI HAa YPOBHE CPETHEr0 OOIIeTo 00pa3oBaHMs JOJKEH U3Y4aThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kabOuHere (U3MKU JNOMKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE I BBIMOJHEHHS YKa3aHHBIX B MporpamMMme Io
bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaKXXe IEMOHCTPAIIMOHHOE 000pyA0BaHHE.

JlemoHCTpanoHHoe oOopyaoBanue (GopMupyeTrcss B COOTBETCTBUU C
MPUHITUIIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCJICMOBAHMUS  M3Y4YaeMbIX  SIBIEHHW ¥  TPOIECCOB, OMIUPUUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYECKUX TIPUMECHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIeuMBAETCs B pacuére



OJHOTO KOMIUIEKTa Ha JByX oOydamomuxcs. TemaTHMueckue KOMIUIEKTHI
7a00paTOpHOTO O00OPYAOBAaHMS JOJIKHBI OBITh TIOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IHM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMHU U3y4YeHUS] PUZUKHU B 0011eM 00pa30BaHUU SBJISIFOTCS:

dopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOYy4alouMxcsi K HaydYHOMY
U3YUYEHUIO TOPHUPOABI, pA3BUTHE HX HHTEIUIEKTyalIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAy4YHOM METOJIe MO3HAHUS U (OPMUPOBAHUE
UCCJIEIOBATENLCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUS KAK pe3yJbTaTa U3yUEHHUS OCHOB
CTPOEHUS MAaTepUU U PYyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

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

(GbopMHpOBaHUE TMPEACTABICHUA O poiM (PU3UKK [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  NPEACTABICHHA O BO3MOYHBIX chepax  Oyayuen
npo(eCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
nanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TUX 1elield 00ecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(dbopMHpOBaHUE YMEHHUI MPUMEHSATh TEOPETUUECKUE 3HAHUSA JJI1 OOBSICHEHUS
buznyecKnux SIBICHUNA B MPHUPOAE U JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIEHUs Ppa3IUYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOLINX CAMOCTOSITENBHOE CO3JaHue
bu3nueckol MoOJenM, aJeKBaTHOM YCIOBHUSM 3aJadyd, B TOM YHCIE 3aaad
WHXEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO ITUIAHUPOBAHUSA M TPOBEACHUS
bu3MUeCKUX HSKCIMEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIKH,
OIPEIENIEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHS YMEHUM NIPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpohecCHOHATHHOUN e TENHHOCTH, CBI3AHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» HAa YpOBHE CpEIHEro OOIIEro
oOpa3zoBaHus BbIOMpaeTcss OOYyYalOUMMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (DPU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOnE€HHBIN ypoOBEHb) Ha YPOBHE CPETHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemelii B mporpamMme Mmo (U3MKE NEpeyeHb JIabopaTOpPHBIX U
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JElaeT BBIOOP
NPOBEJCHHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATBHBIX
0COOEHHOCTEM 00YyUaroIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiilt MeTO O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT U TEOpUs B Ipoliecce IMO3HaHWs Npupojsl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  M3MepeHus: (U3MUECKUX BEIMYMH (aHANOrOBbIE W LHU(POBBIC
U3MEpUTEINIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (U3NYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HWJealbHAasl KUIAKOCTb, WACAIBHBINA Ta3, TOYCUHBIN
3apsa). ['unoresza. @uznueckuil 3aK0H, TPaHUILIBI €r0 IPUMEHUMOCTH. Pu3ndeckas
TEOPHSL.

Ponb m MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOUN NEATEIbHOCTH JIIOACH.

Yuenuueckuii sxkcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

W3mepeHne cuiibl TOKa M HAOpsDKEHWS B LENU IIOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(GU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYHKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas n oOpaTHas 3a/1a4yl MEXAHUKHU.

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

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH Ha OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEpUaJIbHOM TOYKH OT BPEMEHH U MX
rpaduku.

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



KpuBoimHenHoe  nBWKEHWE. J[BHKEHHWE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JUHEHHas ckopocTh. [lepmom m vactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAIBHOE), KAacaTeNbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTEpPUAIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JNBWKEHUE CHapsJOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE MEepeAayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaAKTEPHUCTUK
JIBAYKEHUS.

CrocoObI UCcIIEIOBaHUS IBHKECHUH.

NnmrocTpanus npeaenbHOro nepexo/ia U "3MEpEeHne MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUHN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue aABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUM, CKOPOCTEH NBUXEHUS OAHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

W3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PaBHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO TaJICHUS (peKOMEHJ0BaHO
UCIIOJIb30BaHue IU(PPOBOI TabopaTOpUn ).

N3yuenue pABMKEHHMS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIUOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoaa oOpalieHus KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuepuumanpHble cuctemsl oTcyéTa. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IppuHIuMI Cyneprio3uiuy CHJl.

Bropoi 3akoH HeroTOHA 1151 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOW MAaCCHI.

Cuna tspxkecTd. 3aBUCHMOCTb YCKOPEHHsI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MMUpOThl. JIBHXKeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cwna ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuina TpeHUs CKOJBXEHUS WU CHJIa TPEHMS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
YKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKCHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: IMOAUIMITHUKM,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTEIBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHTEJIBHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEeHHE  PaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cWil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOIECUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U NMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit saxkcnepumenm, nadopamopnoie padomul, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3BI O HE3aBUCHMOCTH BPEMEHH JBHKEHHS OpycKa IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSIHHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Uyepes
JETKuit OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBreHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne NBUKEHUS TPy3a HA Bay C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTelIbHOE JIBUXKECHHE
TBEpHOro Tena. MOMEHT CHiIbl OTHOCHUTEINBHO OCHM BpaumieHus. llnedo cuisl.
CnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€éTdyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomuol, npaKmuKym.

HUccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUJIT YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIAb ONIOPBHI.

Tema 4. 3axkonsl coxpanenusn 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. L{eHTp macc
CUCTEMbl MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTpa Macc.

NMmyJibCc CHIIBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

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

PabGoTta cuisl Ha MamoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOIHOCTH CUJIBI.

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



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. lloTeHumaneHas >HEpPrus.
[TorenuumanbHast SHEPTUS yrnpyro jaepopmupoBaHHON NpyxkuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iiapa (BHYTpH U BHe 1iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBsi3p pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymum s UACaNbHOM JKHIKOCTH KakK CIEACTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PadOTHI.

B3auMHbIe mNpeBpamieHUs] KUHETUYECKOM W TOTEHLMAJIbHOW SHEPrUil IpHU
JEWCTBUY HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

W3mepeHne nMiryJibca Tejia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIIS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUM.

M3mepeHrne KHHETUYECKON S3HEPTUH TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CUJIBI
TPEHUS.

Omnpenenenue padbOThl CHIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosexkyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckor Tteopuun (MKT), ux
ompiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBIKeHHE. XapakTep
JBW)KCHUS M B3aMMOJECHCTBUS 4YacTHUI] BellecTBa. MoJenn CTpPOEHHs TIa3oB,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



Mozened. Macca u  pa3Mepel MoJekya (aromoB). KommuecTBo BemiecTsa.
[TocrostnHass ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMmepenus. [llkama
temneparyp Llenbcus.

Mopenbs HaealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHULBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
temriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omporeccol B
UJCabHOM Tra3e C I[IOCTOSSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEHM  KHUHETUYECKOW  DHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJl HJI€aJbHOTO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBsi3p a0COIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHIL] BEIIECTBA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYIJI.

Mopnenu KpucTauIn4ecKuX peméToK.

HabGnrogenue u rcciiegoBaHue N30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanue mpouecca yCTAHOBJIEHMSI TEIUIOBOIO PAaBHOBECHS IPH
TeII000MeHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpMUYECKOro Mpouecca (PEeKOMEHIO0BAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO MpoLecca.

N3yuenune nzobapHOTro mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJAMHAMMYECKON CUCTEMBI. BHEIIHNE N BHYTpeHHHE napaMmeTpsl. [lapamerpsl
TEPMOJIMHAMHYECKOW CHCTEMBI KaK CPEJHUE 3HAYEHUs BEJIMYMH, OMHCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpakeHUE JII BHYTPEHHEW SHEPTUU.
VYcnoBusi MpUMEHUMOCTH 3TOM MOJIEIH: HU3KAas KOHIEHTPAILMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTpEHHEW SHEPTrur OJHOATOMHOTO UJE€aJIbHOTO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOLIECCHI.

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

Tennonepegaya  Kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHUYECKON  cuUCTeMbl 0Oe3  coBepuieHuss pabotel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYECHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTOEMKOCTH BelIeCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
ToruiBa. Pacu€r kommuecTBa TemIoOThl mNpu Temionepenaye. I[lonsarue o0
aanabaTHOM TIpoliecce.

[lepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHss »Heprus. KommuecTtBo
TEIJIOTBHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpeE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanadara. AOCONIOTHAs TeMIepaTypa.

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

[TpuHummer gecTBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJ. [ukn Kapno.

DKOJIOTHYECKHE acNeKThl MCIIOIb30BaHUs TEIJIOBBIX JABUTaTesiel. TermaoBoe
3arpsi3HEHHE OKPY KAIOIIeH Cpeibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOro TOTIMBA JIJIS
BBIPAOOTKU «TEIIOBOM» U JIEKTPOIHEPTHUH.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTudecKoM PacIIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEN BELIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aguabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3UM DHEPTUU MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Azpecamnivie cocmoanus eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjaeHcanusa. McmapeHue u KumeHue. Y jenbHas
TEIJI0Ta MapooOpa3oBaHUsI.

HaceblllileHHbIE W HEHAcChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIMICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lnmaBneHne W KpucTaM3auusa. YJIeJbHAs TEIUIOTa IUIABJICHUS.
CyOnumariusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacumpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHsl Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3zoBbIX MEPEX0aaxX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie sBienus. JlapneHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckre yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue nmpy noHM>KEHHOM JTaBJICHHM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITHI C MBUTbHBIMH TJIEHKAMH.

CmauunBaHue.



KanwinsipHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHNs BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

M3ydeHne CBONCTB HACBIIIEHHBIX I1apOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIECHHH.

N3mepenne koddduiirenTa HOBEpXHOCTHOI'O HATSKEHHUSL.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JDiaekrpoauHaMuKa.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYeCKWil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOOHWKM, HHMAJIEKTPUKA W IOJYIPOBOJHHKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUS DIJICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neicTeue Ha 3JEKTPUIECKUE 3apsIbl.

Hampsokéanocts  anektpuueckoro  mnoiss.  IIpoOueiii  3apsn.  Jlunum
HaIpsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OJHOPOIHOE AIEKTPUYECKOE MOJIE.

IIoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN AMEKTPOCTATUYECKOrO NOJIsl. CBA3b HANPS)KEHHOCTH TOJS U PA3HOCTU
NOTEHIIMAJNIOB ISl AJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynepHO3UIIMY STIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKEHHOro mo 00bEéMy miapa. Ilose paBHOMEpHO 3apsiKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
HKBHUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JanexTpuku B 3JIEKTPOCTATUYECKOM roJe. Jlusnexktpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOH/JICHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEeHCATOPOB. [locmenoBarenbHOe COeMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHUOOpOB,
KOHJIeHCaTOphbl, reHepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW MIPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEPruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH ITOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsga KOHAESHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustii 31eKmMpuiecKuii mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust CylmeCTBOBAHUS IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHukm
toka. Hanpsikenue U u D1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJM ITONEPEYHOIO CEUYCHHS.
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBi€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIenna.

MONTHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAE/sieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpencaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUN.

Hemoncmpauuu.

N3MepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TTOTIEPEYHOTO CEUCHUs M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMblkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coeMHeHns UCTOYHUKOB Toka, DJ1C GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenune yaenpHOro CONPOTUBIICHUS POBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHHKA TOKA.

Uccnenosanne 3aBucumoctd D/[C ragpBaHUYECKOr0 dJ€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

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

HccnenoBanre 3aBUCUMOCTH TOJIE3HON MOIIHOCTU MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuuHbix cpeoax.

DnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAA
MPOBOJAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTbH COIMNPOTUBIECHUSI METAIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.



DneKTpuYeCcKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToaynpOoBOIHHKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIUMOCTh
NoJynpoBOAHUKOB. CBo¥CTBaA p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajnes s ANEKTPOIHN3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI cCaMOCTOSTENBHOTO paspsna. MonHus. [lmasma.

TexHuyeckne yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMUS, 3JIEKTPOHHAS! MUKPOCKOIHSI.

Jlemoncmpayuu.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXaA.

CpaBHEHME MPOBOAUMOCTH METAJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS POBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HaGmronenue anextposusa.

N3mepenne 3apsiaa OTHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTUUHH.
O1nieHKa TpaHull MOTPEITHOCTEM.

[IpoBeeHME  KOCBEHHBIX  HM3MEPEHHUM, MCCIEAOBAHUM  3aBUCHUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEAJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayoméHHoro ypoBHa B 10 kiacce
OCYULIECTBIISIETCS C YUETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C UIYUECHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHHUE, HAay4yHbIA (aKT, rumnoresa, (puamyeckas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHue CcUCTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosa, ux rpa@uku u cBoicTBa. TpUroHomerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpPYXKaroIleW Cpemsl,
yTUIN3aluusg OHOOPraHMYECKOro TOIUIMBA Uil BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIbI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKUJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTryaTbleé KOHCTPYKIIUK), UCTIOIb30BaHUE 3aKOHOB COXPAaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
MOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsaHbIe JIAMITBI, TOTyTPOBOIHUKOBbIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa.

Tema 4. Maznummnoe noge.

B3auMonencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bektop MarHuTHOM wuHAaykuuu. [IpuHuun cynepro3uuuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYIb. JBH>KEHUE 3apsHKEHHOM YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

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



TexHuyeckrue yCTpOHCTBA M TEXHOJOTHYECKUE IMPOILECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TE€CTeP-MYJIbTUMETP,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauuu.

Kaptnna nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nvuHUI MarHuTHOM MHYKIMU MOJIS IJTMHHOTO MPSIMOTO MTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoeiicTBruE IBYX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUXEHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amriepa.

N3ydenne 3aBUCMMOCTH CHJIBI AMITEpA OT CUJIbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOM
uHaykuuu. OJIC wuHAyKIuU. 3aKOoH SJEKTpOMAarHUTHOM uHAYKUMU Dapanes.
Buxpesoe anektpuueckoe nosne. Toxku Pyko.

OJIC mHAOyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTHBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camounaykuuu. I1C caMOUHAYKIWY.

DHEprusi MAarHUTHOTO TOJIST KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOMU/I, 3aIlUTa OT JICKTPU3ALMH TEJ MPU JABUKEHUU B MAarHUTHOM TOJIe
3eMJIH.

Hemoncmpauuu.

HaOnronenue siBeHUst 3JIEKTPOMarHUTHOM MHIAYKIIUH.

HccnenoBanne 3aBucumoct IOJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre caMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenue MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszgea S. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYECKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJIEOaHUN U3 UX IHEPTETUUYECKOIrO U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYJIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepron u uactotra kojebanuid. Ilepron ManbiXx CBOOOJHBIX KoJieOAHMIA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOIE0aHUSI.

TexHuyeckre yCcTpoMCTBA U TEXHOJIOTMYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmroienre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul Ipy3a Ha HUTH OT
aMILUTATYIBI.

HccnenoBanune 3aTyXarmux KoiaeOaHuii U 3aBUCUMOCTH TIepruojia CBOOOHBIX
KOJICOAHHI OT COMPOTHBIICHHUS.

UccnenoBanre koyiebaHMM Tpy3a Ha MACCHUBHOM TMpPYXKHHE C LEJbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.



H3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO W MIPYKHHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ K0JeOaHN Ha yIPyTroM IMO/ABECE.

N3ydeHnne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHumHuosie Ko1e0aHUA.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanpHOM KosiebatenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUIMTYOM CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACAITBHOM KOJIEOATEIbHOM KOHTYE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHsS IpU Pa3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCaTop M KaTyIlKa
VWHIYKTUBHOCTH B LENU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsxeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepepadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE ANEKTposHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHruecKue yCTpOCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHU.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopesnp 3IeKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyX/I€HHbIE CUHYCOUIaIbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U NPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npaKkmuKym.

N3yuenune tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

Habnrogenue 3;1eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B LIENU IEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 371eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTtpaHeHusi. llomepeunbie u
MpOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs M JJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHMX BOJIH: OTpaXCHHE, MpeJoMJIEHUE, MHTephepeHIus U
U pakiys.

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

[IIymMoBO€ 3arps3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TENIEBUICHUS. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuyeckue yCTpOMCTBAa M MPAKTUUYECKOE IMPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTBHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEJIULIUHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTpaHEHNE TTOTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

Koneobmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGntonenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenunu u qudpakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
IperoMIICHUE, MONSIpU3alus, AMPPaKns, UHTEPPepeHIusl.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacIpOCTPaHEHUE CBETa B OJTHOPOJHOMU cpene. Jlyd cBera.
ToYeyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb nperoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETa U COOTHOLICHHE [UIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cBera. ClioxHbIA cocTaB O€lI0ro CBeTa.
IBer.

[TomHoe BHyTpeHHEee oTpaxkeHue. l[IpenenpHblii yroy MmojHOro BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
pacCTOSIHUE M ONTHYECKas Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (POKYCHOIO
pPaccTOsIHUS TOHKOM c(epruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
MOKa3aTes MPEeTOMIICHUS.

@opMyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWEAIIETO JUH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paKeHUN TOYKM U OTpe3Ka MpsSIMOMl B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOU ONITUKH.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB W MHHMMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl KiIacCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM NaJE€HUM MOHOXPOMATHUYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY.

[Tonmsapu3zanus ceera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITNOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX IIyYKOB 4Yepe3 IUIOCKOMapalieNbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIeCKONa.

Hab6mronenune naTepepeHnm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenue nudpakiuu cBera.

N3yuenue nudpakiinoHHON perETKY.

Habmonenne nudpakiimOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

Habmronenue nonsipusanuu cBeTa.

[IpuMeHeHnE NOISIPOUIOB JIJIS1 U3YUCHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3MmepeHnure nokazaresns npeoMyIeHUs CTeKIIa.

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

N3mepenne poKyCHOTO pacCTOSIHUS pacCEUBAIONTUX JIMH3.

[Tonyuenue n300pakeHUsI B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6monenune nudpaxium, nHTepdEpEHIINN U TIOJIIPU3AIINH CBETA.

N3ydenne noyisipru3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenne uaTepdepeHIINY JIa3epHOTO U3IIYUEHHUS HA IBYX IIEISIX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepenne IrHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIydeHHUs CBETOAMOMAA MPHU MOMOIIU AUGPAKIIMOHHOM

PELIETKH.
Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.
['panuupl TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpazoBanusi  JlopeHa.
YcioBue npuYMHHOCTH. OTHOCHTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrued U UMITYJILCOM PEISTUBUCTCKON YaCTUIIbl. DHEPrus
MTOKOS.



TexHuyecknue YCTpOMCTBA M TEXHOJOTHUYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTEHU 3apsSKEHHBIX YACTHII.

Y4eHNYeCKU IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-8011060ii 0yanusm.

PaBHOBeCHOE TEIJIOBOE M3IIydYeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemienuss Buna. ['nnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. Ctonerosa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuiiay porosddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [IaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryro moBepxHocTh). Ombitel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoia. JInuna BosHb! e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alUuu JBWXKYyIIeWcs dacTtulbl. KopmycKyJspHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 31eKTpoHOB Ha KpUCTAILIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEEeTEHHOCTEH
['eitzendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToa(dekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomul, nPAKMUKyM.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaoi [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIBI TOKA Y€pPE3 CBETOJIMO/ OT HAIPSKECHHUS.

Tema 2. @u3zuxka amoma.

OneITEl MO KCCIENOBAHUIO CTpOoeHUs aroMa. [lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynatel bopa. MU3nyuenue u nornomienne GOTOHOB MPH MEPEXO0Ie aToMa
C OJIHOTO YPOBHS dHEPIUU HA JPYTOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyueHue cBeta. Jlazep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopna.

Habnronenue JIMHEeWYaThIX CIIEKTPOB.

YCTpOHCTBO U ACUCTBUE CUETUMKA MOHUZUPYIOIIUX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaOmnronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxknonnass monens snpa [elizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiryyeHue.

3akOH pPaAMOAaKTUBHOTO pacmaja. PaguoakTHBHBIE HW30TONBI B IMPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO W3JTyYEHMs. BIusHUE paIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN POH n3inydenus. JJozumerpusi.

DHeprus CBs3M HYKJIOHOB B simpe. SnepHbie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [enenue u cuntes saep. Aaepusie peaktopsl. [Ipodiemsl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPTrETUKH.

Mertons! perucTpanyy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaJIbHbIE B3aUMOJIECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[Ipencrasnenne o CtangaptHoit Moaenu. KBapk-ritooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EauHcTBO Qu3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBAa U TEXHOJOTHUECKUE IPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sfepHBI  peakTop, TEPMOSIEPHBIN peakTop, aTomMHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

HccnenoBanre TpEKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriomuieHus 0eTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3HKK IS OOBSCHEHUS MPHUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKUX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, sSpKue 3BE3NBI, IIAHETHI, X BUIUMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. McTounnk sHeprum ConHIa v 3BE31.

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKU. /J[narpaMma «CeKTpaIbHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonuu ColHIa U
3BE3/1. DTalbl )KU3HU 3BE3.

Mineunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m aBmxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYeHHUE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX TPWJIOKESHUH I ONpeIeNieHUs MOJI0KEeHNs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be3ausd CEeBEpHOro MOJylIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U  3BE3IHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTHKYM.

Cnioco0bl n3MepeHus: (GU3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHHUI (PHU3NYECKUX BEITHYMH.
OneHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
(bu3MYecKuX BEIUYMH, NPOBEpPKA MPEMJIOKEHHbIX THNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMATUYECKHUX  pas3leinax «YUYEHUUYECKUUA  OKCIIEPUMEHT,
n1abopatopHble pabOThI, TPAKTUKYM)).

O0o0maronee MOBTOPEHHUE.



O06o0061eHne 1 cucTeMaTH3alus CoAepKaHUsl pa3ienoB Kypca «MexaHukay,
«MonekymnsipHas pu3nka U TepMOIUHAMUKAY, «DIEKTpoauHamMuKay, «Konebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKay, «IEMEHThI ACTPOHOMHUH U aCTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUYECKOH c(epax AedaTeaIbHOCTH YelIoBeKa, POib U MECTO (PU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KApTHHE MHUPA, 3HAUECHUE ONMCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (pu3mveckol KapTUHE MUPA, MECTO (PU3NYECKON KapTHHBI MHpa B 00IIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeamMeTHbie CBA3M.

WUzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM CONEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHuKH, ONOJIOTUH, XUMUH, TeOrpauu U TEXHOJIOTUH.

Mesicnpeomemnole nonamus, C6A3AHHbBIE C USYUEHUEM MEMO008 HAYUHO20
nO3HaHuA: FBICHHUE, HAay4HbId (DAKT, rumoresa, (u3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENbHbBIE TPUOOPHI, I pOBast 1adopaTopusi.

Mamemamuxka: pelUIeHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NMPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (GYyHKIUNA. [Ipu3Haku mTOMOOMSI TPEYTOJBHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBIECHUS B JKUBOW MpUpOnE, KoyieOaTeIbHBIC
JIBW)KCHUS B JKUBOW MNPUPOAE, OHKOJOTHMYECKHME PHUCKH TIIpU NPOU3BOACTBE
JIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsi3HEHME  OKPYXKAIOUIEH  Cpenpl,
yAbTPa3BYKOBass JUArHOCTUKA B MEJUIIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHajus.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
boToCchEMKA 36eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHHATOB, 3JIEKTPOMAarHUTOB,
3IIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOT0 TOKA, MHAYKIUOHHAs Ieyb,
JMHUAN 3JEKTponepeaad, 3JEKTPOABUraTelb, pasap, PaAuONpUEMHUK, TEIEBU30D,
antenHa, teiepoH, CBY-meub, ynpTpa3ByKOBas JIHArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IIPUEMHHKH, JIEPHAs DJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHOro mnpeamera «Duzukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpPUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX YOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHHUI
BOCHIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKJIAHCKOT0 BOCIIMTAHMS:

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

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSTEIIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICHCTBOBATH C COLUHAIbHBIMM HWHCTUTYTAMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHMUSI,

e CHOCOOHOCTH OLICHMBATHh CUTYAI[MI0 M MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NMUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp OymyIiel nmpodeccun u peaarn30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHUIO M CamMOOOpa30BaHUIO B
o0nacTu (PM3UKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJIOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI00AIBHOIO
XapaKTepa SIKOJOTUYECKUX MPOoOIIeM;

IJIAHUPOBAHUE M OCYIIECTBICHUE NIEWCTBUU B OKpY KAIOWIEW cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHUSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa JAESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKe.

HEHHOCTH HAYYHOI'O MIO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JEATEeIIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue a1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTH M aKTyaJIH3UpoOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LEMU IEATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M TMPOTHUBOPEYMSI B PaCCMATPHUBAEMBbIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBUE
pE3yJIbTATOB LESM, OLIEHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIILICHUE MTPU PELICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

BJIa/IETh Hay4YHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOAAMHU
buznueckoil HayKu;



BJIaJ€Th  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIAQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPHU CO3JAAHUU Y4YEOHBIX MPOEKTOB B 00JacTU
bu3uKy;

BBISBJISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyalU3UPOBATh 3a1ady,
BBIIBUTAaTh TUIOTE3y €€ pelIeHus, HaxOAuTb AapryMEHThl AJis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peleHus;

aHaAJIM3UpPOBAaTh IOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPH U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (U3NKE B TMPAKTHYECKYIO 00JacTh
KHU3HECITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, IPEJIaraTh OPUTHHAIBHbIE TOAXO0/AbI U PEIICHNUS;
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOIYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora ¢ nunpopmanueii:

BJIAJETh HABbIKAMH MOJY4YEHUS MHPOPMALMU (PU3NUECKOrO COJAEPIKAHMS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATENBHO OCYILIECTBIATH IOMCK,
aHalli3, CUCTEMAaTU3allMi0 M UHTEPIpEeTalni0 MHPOPMAlUU pa3iIHuHBIX
BUJIOB U (DOPM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALINH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/Jady € COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30M1aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3Ha4yeHHs WHGOpPMalUMU M LEJNEeBOW ayIUTOPHH, BBIOMpas
ONTUMAaJIbHYIO0 (POPMY IPEICTABICHUS U BU3YyATH3AIIH.

KoMMyHMKaTHBHBIE YHHBeEPCAJIbHbIC Y4eOHbIe 1eliCTBHUA:



OCYIIECTBIISATH OOIIEHWE Ha YpoKax (HU3MKM U BO BHE-YPOUHOMH
JeSITEIIbHOCTH;

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

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHMsI C MCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHAMBUIyalIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH Ka)/10T0 WIEHa KOJIJIEKTUBA,;

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeaensaTh posid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3ysbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KaueCTBO CBOETO BKJaJa M KaXJOTO YYacTHHKA KOMAaHIbI B
o0l pe3yJsibTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYIIECTBIATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyalusiX, TMpOSABIATH  TBOPYECTBO W  BOOOpakeHHE,  OBITH
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmypoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/iay, IJIaH BBITIOJHEHUS MPAKTUYECKONH pabOThl ¢ YUYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIIMH B 00JIacTH
($u3MKHM, TOCTOSHHO TOBBIMIATH CBOM 00pa30BaTENIbHBIA M KYJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, IMOIUOHAIbLHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pedeKkcuu KaKk OCO3HAHUS
COBEPIIIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

WCITOJIB30BaTh TPHUEMBI pedieKkcu s OICHKA CHUTyaIluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO TNMPUHUMATh PEIICHUS IO HX
CHHIKCHUIO;

IIPUHMMATh MOTHBBI M APryMEHTHI JAPYTHX IIPU AHAIM3E PE3YJIHTATOB
JIEATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU aAHAIN3€ PE3YJIbTATOB
JICATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce AOCTHXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI TIO
dbuzuke Ui ypOBHS CpeaHero oOmero o0pa3oBaHus y O0O0ydYaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATBHBIN UHTEIUICKT, MIPEITOJIAT AFOITHIA
c(hOpPMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HYMOITMOHAIEHOE COCTOSTHUE, BUACTh HATPABIICHUS Pa3BUTHS COOCTBEHHOMN
HYMOIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIOCOOHOCTh aJanTHUPOBATHCS K
OMOIIMOHAJILHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yCTexy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHWMATh  AMOIIMOHAJILHOC
COCTOSIHUE JPYTHX, YUYWUTHIBATH €r0 TIPH OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarh KOH(IUKTHI.

[MTPEAMETHBIE PE3VJIbTATBI



K xonuy oOyuenuss B 10 knacce npeaMeTHbIE pe3ylbTaThl Ha YrIIyOIEHHOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTh Y 00yHarOIIUXCSl YMEHHM:

NOHMMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM M JITUYECKOM cdepax esTeIbHOCTH
YeJioBeKa, PoJib U MECTO (M3HKU B COBPEMEHHOM HAy4YHON KapTUHE MUpAa,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (U3UUECKON TEOPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN 0 (PU3NUECKON KapTUHE MUPA;

paznuyaTh YCIOBUSL TPUMEHUMOCTH Mojele (U3UYecCKux Tel U
IpOLIECCOB (SIBJICHMI): WHEpLHUAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJIO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO Yymopyras naedopmainus, abCOIIOTHO
yHapyroe 1 abCOJIFOTHO HEYNPYTo€ CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUIAKOCTH
U TBEPAOro (KPUCTALTMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIM 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paszinyath yCJIOBHUSL (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U SBJICHUA,
UCIIOJIb3Yys] OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJTbI KHHEMATUKH PaBHOYCKOPEHHOTO
JBUKEHUsI, TpeoOpa3oBaHus ['amwies 1Jis CKOPOCTH U TEpeMELICHMUS,
3akOoHbl HprOTOHA, npUHLMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
OHEPrUHu, CBSI3b Pa0OTHl CUJIBI C U3MEHEHHEM MEXaHUYECKOW 3Hepruw,
yCIIOBUSL paBHOBECHs TBEPAOrO Tejla), MpPU OSTOM HCIOJIb30BAThH
MAaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS WMIyJIbCa U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble moJokeHns MKT wu 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HDHEPrUEr TEIUJIOBOIO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPIrUEH TENJIOBOTO ABMKECHHS €T0 4acCTHULl, CBA3b JABJICHUS UACAIbHOTO
raza C KOHLEHTpallMEM MOJIEKYJd M €ro TeMIEPaTypoH, YypaBHEHHE
MenneneeBa—KnaneipoHa, mepBbIM 3aKOH TEPMOAMHAMUKHU, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTEeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IIPUMEHMMOCTH ypaBHeHUsA MennaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBSACHATH AJIEKTPUYECKHE SIBICHHUS, HCIOJb3Ys
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJUHAMUKH (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULMH 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS NPUMEHUMMOCTH 3akoHa Kyiiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLICHHWs: 3aKOHbI OMa Ui ydacTka
LENA M JUId 3aMKHYTOM JJIEKTpUYECKOM ILenu, 3akoH Jxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATH (PU3NYECKUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEPEMEIICHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TEJl, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ IMOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MpPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoytoTHasl TeMIieparypa Tejia, paboTa B TepMOJMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEMIoBOro
JBUTATEJIS; IEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsHDKEHHOCTh  TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JAMDJEKTPUKE, MNOTCHLHAT 3JEKTPOCTATUYECKOrO IOJIS,
pPa3HOCTh  MOTEHUMAJOB, AJIEKTPOJABIKYIIAs  CUja, CWila  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, »JJEKTpUYeckas EMKOCTh IJIOCKOrO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C IMOCIEAO0BATEIBbHBIM H
napajuiebHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUIECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIUIOBOE JBM)KCHHE 4YacTHUI[ BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddys3usi, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIN3ALUsl, HAlIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
APYroM C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, INIPU  OTOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCUPOBATH pE3yJbTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHU, IeJaTh BEIBOBI 10 PE3YJIHTATAM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3MUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ W3MEpPEHUs, OLIEHUBAaTh AOCONIIOTHBIE U
OTHOCHUTEJbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEITI0KEHHON TMIOTE3bL: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIU3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl M JElaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0r01aTh ImpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUH HCCIIEI0BaHUN
B paMKax y4eOHOro OJKCIEpUMEHTa, TMPAKTUKyMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(U3MYECKO MOJENIbIO: Ha OCHOBAHMM aHAJIM3a YCJIOBHUS OOOCHOBBIBATh
BBIOOp (u3MUecKON MOJENM, OTBedaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢u3nyecKux TEOpUl NpH MCHOIb30BAHUM MATEMaTHUYECKUX METOJIOB
pelIeHus 3a/1a4, IPOBOAUTh PacYEThl HA OCHOBAaHUH MMEIOLIUXCS JaHHBIX,
aHANIM3UPOBAaTh pE3yJbTaThl U KOPPEKTUPOBATH METOJbl PEIICHUS C
y4ETOM TMOJIYYEHHBIX PE3YyJIbTATOB;

peliaTth KayecTBEHHbIE 3a/auyd, TpeOyIoUlMe MNPUMEHEHHUsI 3HAHUW U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TaKKE WHTErpalud 3HAHUW U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3HYECKUEe SBICHUS;

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

NPUBOAUTH TMPUMEPHl BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBAThH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEKa, CBA3AHHOM € (PU3NYECKHMMHU NPOLECcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPE/ICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUN, @ TAK)KE PasyMHOM HCIIOIb30BAHWU JTOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00111eCTBa;



OPUMEHATh pa3jMyHble CIOCOObI paboThl ¢ WH(pOpMaIe PU3nIECKOro
COJEp>KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJIs TIOHCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIPETALUU
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHBIX HCTOYHHMKOB, KPHUTHYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOopMaIuy;

HPOSIBIISATH OpraHu3alOHHBIE U NO3HaBaTeNIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMH B Mpoliecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIE0BATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pPOJEi,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAlMOHAIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyalMsX, aJ€KBATHO OIICHUBATHh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBIISATS MOTUBAIUIO K OyayIiei mpohecCHOHaTbHON ASSITETbHOCTH TI0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOydenuss B Il knacce mnpenMeTHbIE pPe3yibTaThl Ha YriayOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHMUIA:

MOHUMATh POJIb  (PU3HMKH B  DKOHOMHMYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIbHON M 3TUYECKOHN cdepax AesTEIHbHOCTU YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HAy4yHOW KapTHHE MHpA, POJIb ACTPOHOMHUHU B
MPAaKTUYECKOM  JEATETbHOCTH 4YeJOBeKa U JalibHEHIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GyHKIMN (pU3ndeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEHHUAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOMU
¢bu3uku, poib (puznyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUN O
bu3nUecKoil KapTUHE MHUpa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IIEM
pSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEICTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHSl TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel U
MPOLIECCOB  (SIBJCHMI): OJHOPOJHOE DIIEKTPUUECKOE M OJIHOPOJHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAJIbHBIN TPYXUHHBIM MAasiTHUK, TAPMOHUYECKUE BOJIHBI, WCABHBIN
KoJieOaTeNbHbIN KOHTYD, TOHKASI JIMH3a, MOJIeJIel aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIN CBETA;

paznuyath yCiIOBHUs (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMIA XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;



aHaJIU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3Ysl OCHOBHBIE TMOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOr0 3apsija, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B OJEMEHTE OJJIEKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUS  CHJIBI  TOKa,  TOCTYyJIaThl  CHEIMaJbHONM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JUIs
doTodpdexra, mnepBpli U BTOpoM mocTynarel bopa, mnpuHOUI
COOTHOILIEHHs HeompenenéHHocTell ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiI0OBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacnaua);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJCHUS, UCMOJB3YSl BEIUYUHBI:
HaNpPsHLKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIHAN SJIEKTPOCTATUUECKOTO
MoJIsi, Pa3HOCTh TMOTEHIUAJIOB, DJICKTPOJBIDKYILAsl CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrUs MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, TIOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, DHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TOJHOE BHYTPEHHEE OTpPaKCHHUE,
dbotoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pusnyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIATh HAMPaBJICHUE WHAYKIIMA MArHUTHOTO TOJISI TMPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHaju3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AX, B 3BE3JHBIX CUCTEMAX, B MEKIAJIAKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHUMOCTHU



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHM, JelaTb  BBIBOABI IO  pe3yibTaTam
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHbIE M3MEpPEHHUs (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3BI: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAIU3UPOBATh
MOJIyYeHHBIE PE3yJibTaThl U JelaTh BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3B;

OMKCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0Jiro1aTh IpaBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »JKCHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCJIEOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C MCIOJb30BaHUEM
WU3MEPUTEBHBIX YCTPOMCTB U 1a0OPaTOPHOro 000pyAOBaHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJIaHHOMU
(Gu3MYecKO MOJENbI0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TpPeOOBaHUAM 3aJaud, NPUMEHAThH
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NYECKUX TEOPUM
OpU  HUCIOJB30BAHMM MaTeMaTMYECKUX METOJOB pELICHUS  3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHUWU UMEIOIIUXCS JAaHHBIX, aHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YUYETOM IOJyYEHHBIX
pE3yNbTaTOB;

pelaTth KayeCTBEHHbIE 3a/Jaud, TpeOylollue MNPUMEHEHUs 3HaHUM W3
pa3HbIX pa3JenoB Kypca PU3MKH, a TAKKE UHTETPALMU 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATh JIOTMYECKYIO
LEMOYKY pacCyKJIEHUI ¢ ONOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ui OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOeXHbBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBaTh U OLEHUBATH MOCIEACTBUSL OBITOBOW M POU3BOICTBEHHOU
JESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHONM C (PU3MYECKUMH IpoLieccaMu, C
MO3UIINN YKOJIOTUIECKON OE30MTaCHOCTH, MPEACTaBICHUIN O palliOHATHFHOM
IPUPOAOINOIb30BAHUH, @ TAKKE PasyMHOM HCIIOJb30BAHUM JTOCTHKEHUN



HAYKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00111eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHBIE MH()OPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaLNK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHpOpMallMY, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUK;

MPOSIBIISITH OpraHU3aIMOHHBIC U NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpYMIE C HCIOJTHEHHUEM pAa3IHYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATH Pad0Ty IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsX, aJeKBAaTHO OIICHWBATh BKIJIAJ KaXJOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymiei nmpodeccnoHalbHON NesTeIbHOCTH 1O
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uu¢poBbie)
Konrtpoabubie  IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3zaen 1. HAYYHBIM METO/ ITO3HAHUSI ITIPUPO/IbI
1.1 Hayunslii MeTOZ MO3HAHUS TPUPOIBI 6
Wroro no pazneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Cratuka TBEpIOTO TEIA 5 1
24 3aKOHbBI COXPaHEHUsI B MEXAHUKE 10 1
Hroro no paszneny 35

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmoannamuka. TerioBbie MaITUHBI 20 1
33 Arperartsble cocTosiHMS BelecTBa. da3oBbie 14 1
’ IepPEXO/IbI
Uroro no pazgeny 49
Pazgen 4. JIEKTPOJANMHAMUKA
4.1 DNeKTpUYECcKoe ToJie 24 1
4.2 ITOCTOSTHHBIN DIIEKTPUYECKUM TOK 24 1




4.3 Toku B pa3MyuHbIX Cpeaax

6
Hroro no pazgeny 54
Paznen 5. PUSHUYECKHAN MPAKTUKYM
5.1 Pu3nYeCcKUi IPAKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
1.1 MarnuTHoe nosue 14
1.2 DNeKTpOMAarHUTHAsE HHIYKIUS 13 1
Wroro no pasaeny 27
Pazpnen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanunueckue KoneOaHus 10
22 DJEeKTpPOMarHUTHBIC KOJICOaHUs 15
)3 MexaHn4yecKHe U 3JIEKTPOMarHUTHbIE 10 |
BOJTHBI
2.4 Onruka 25 1
Hroro nio pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no paszneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynspHo-BOIHOBON Ayann3Mm 15

4.2 ®uszrka aroma 5

43 @du3mMKa aTOMHOTO S7Ipa U 3JI€MEHTapHBIX 5

YaCTHI]




Uroro no pazgeny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3NKH 12
Hroro no pazneny 12
Paznea 6. PUSHUYECKHAN MPAKTUKYM
6.1 Pu3n4ecKuil IPaKTUKYM 16 16
Hroro no pazneny 16
Paznea 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' JeSITEIbBHOCTH, IPUOOPETEHHOTO NPU
u3yueHnn Kypca ¢usuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

Ousuka — pyHIaMEHTaIbHAs HayKa O
npupoze

KoauuecTBO 9acoB

Bcero

KonTposbHbie
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchl

HayuHblii MeTOI TIO3HAHUS U METObI
UCCIIeIOBaHMs (PU3NICCKUX SBICHUI
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
Mo3HaHus pupoabl. Habmonenne u
SKCTIIEPUMEHT B U3HKE

CniocoObl u3mMepeHus: GU3NUECKUX BEITUYUH

AOCOITIIOTHAA ¥ OTHOCUTEIIbHAS
MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX
BCIINYUH

MonenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B pOpMHUPOBAHUHN COBPEMEHHOMN
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOU
NEeATeILHOCTH JIFOAeH

MexaHndeckoe JBHKEHHUE. Cucrema
orcuera. OTHOCUTEIBHOCTh MEXaHHMYCCKOTO
JABVIKCHUA. HpHMa}I n 06paTHa5{ 3aga4u
MEXaHUKH

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




ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.

['padmyeckoe onricanre paBHOMEPHOIO
NPSIMOJIMHEHHOTO JBUKECHUS

10

CrnosxeHue nepeMeIieHnil U CKOPOCTEM.
Pewenune 3anau

11

12

13

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

['padmyeckoe onrcanue NPsIMOIMHEHHOTO
JBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

CBobOoiHOE MajieHue. Y CKopeHue
CcBOOOHOIO Na/ieHusl. 3aBUCUMOCTh
KOODPJMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduKu

14

JIBukeHue Tena, OpOIIEHHOT0 MO/ YIJIOM K
TOPU3OHTY

15

KpuBonnHueiinoe nenxenue. BHKeHHE 1O
OKPYHOCTHU. YTJO0Bas U JINHEHAA
ckopocts. [leprnoa u gacrora.
LleHTpoCcTpeMHUTENBHOE U TTOJIHOE
YCKOpEeHHue

16

17

KonTponbhas pabota no teme
"KunemaTtuka"

IIepsbiit 3ak0oH Hprorona. MHepunansubie
cucremsl orcuéra. [IpuHnun
OTHOCHUTENIBHOCTH [ anues.




HCI/IHCpHI/IaHBHBIC CHCTEMBI OTCUETA

Cuna. PaBHoelicTByt01Ias cuna. Bropoit

18 3akoH Hrrotona. Macca

19 Bzaumopeiicteue Ten. Tperniil 3aKkoH
Herorona

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

21 OKBUBAJICHTHOCTh I'PABUTALIMOHHON U
MHEPTHOM Macchl

” Cuna TSHKeCTH B yCKOPEHHE CBOOOIHOTO
najeHus
JIBukeHre HeOECHBIX TeN U UX

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

24 Cuna ynpyrocrtu. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona u BuzbI cun

25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C
Y4ETOM CUJIbI CONIPOTHUBIIEHUS CPEJIBI

26 Hanenue. ['ugpocrarnueckoe JaBieHUE.
Cwia Apxumena
AGCONIOTHO TBEPIOE TEJIO.

27 [TocTynarenbHOe U BpamaTesibHOE
JIBUKEHUE TBEPJOTO Tella

73 MOMEHT CUJIbI OTHOCUTEIBHO OCH
BpaieHus. [1neqo cubl

79 CrnosxeHue cuil, IPUI0KEHHBIX K TBEPIOMY

teny. LleHTp TsxkecT Tena. Y cioBus




30

paBHOBecHsI TBEpAOro Tena. Bussl
paBHOBeECHUS

Penrenue 3anau

31

32

33

34

KonTtponbHas padora no teme "/luHamuka.
Craruka TBepaoro tena'

I/IMHy.]'IBC MaTCpHaJIBHOfI TOYKHU, CUCTCMBbI
MaTCpHAJIBHBIX TOUYCK. I_ICHTp Macce
CHUCTCMbI MAaTCPHUAJIbHBIX TOYCK. TeopeMa 0
JABVOKCHUU LCHTPA MAaCC

I/IMHy.]'ILC CHJIbl 1 U3MCHCHUC UMITYJIbCa
Tena. 3aKoH COXPAHCHUS UMITYJIbCA.
PeakTuBHOE ABMKCHHUE

MoOMeHT uMIlysIbCa MaTEPUAIIBHON TOUYKH.
[IpencraBieHne 0 COXpaHEHUU MOMEHTA
MMITYJIbCA B LICHTPAJIbHBIX MOJIAX

35

36

37

38

Pemenue 3agau

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

Kunernueckas sneprus. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPIUH
MaTepUaIbHONU TOUKH

HOTGHHI/IaJ'H)HI)Ie 1 HEIIOTCHIIMAJIbHBIC

cuibl. IloTeHInanpHas SHEpPTIUs. BTOpa}I
KOCMHYCCKaAsA CKOPOCTh

39

TpeTbsa kocMudeckasi ckopocTb. CBs3b
paboThl HEMOTEHLUATBHBIX CHJI C




M3MEHEHHUEM MEXaHWYECKOM dHEPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTrUun

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBaenue bepHyiuu 115 uaeanbHOM
JKUJIKOCTH

41 KonTtponsHast pabora o Teme "3aKoHbI
COXpaHEHHUs B MEXaHUKeE"
Pa3BuTue npencraBieHuid 0 Ipupoe

42 teroTel. OcHoBHBIE moJjiokeHnss MKT.
Juddysus. BpoyHOBCKOE ABIKEHHE
Crtpoenue ra3000pa3HbIX, KUIKUX U

43 TBEPJBIX Te. XapaKTep JBUKECHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIeKy (AaTOMOB).

44 KomunuectBo BemecTBa. [locTosunas
ABoraapo

45 Temneparypa. TermnoBoe paBHOBeCHE.
[[Tkana [enbcus

46 Pemenne 3amau

47 Wneansubiii ra3. I'a3oBbIe 3aKOHBI

43 VYpaBuenue Menaeneesa-Knamneiipona.
Pemenue 3agau

49 AbcomoTHas TeMiieparypa. 3akoH
JlanbToHa

50 N3omporieccrl B u1eaaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA

51 ['paduyeckoe mpencraBieHue




52

U30IPOIIECCOB: U30TEpMa, U30X0Pa,
n3zobapa

OcnoBHoe ypaBHenne MKT

53

54

55

Pemenue 3amau

CBs13b a0COTIOTHOM TEMIIEPATYPBI
TEPMOJMHAMHYECKON CUCTEMBI CO CpeHe
KMHETUYECKOW SHEPTUeil MOCTYNaTeIbHOTO
TEIJIOBOTO JBMKEHUS €€ YaCTHUIl

O00011eHrEe U cCUCTEMATU3ALMS 3HAHUH 110
teme "OcHoBel MKT"

56

57

KonTpomnpHas padora o teme "OCHOBBI
MKT"

TepMoauHamMuyeckasi cuctema. 3ajianue
BHEIHUX ycnoBuid 1uist T/ cuctemsl.
BHemHne 1 BHyTpEHHUE TApAMETPBI.
ITapameTpsr T/l cuctembl Kak cpeaHue
3HAYCHHS BEIIMYUH, OIMCHIBAIONINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

58

59

60

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

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

VYpasuenue Menneneesa-Knaneiipona u
BBIPQXEHUE JUIsl BHYTPEHHEW SHEPIruu

61

Bripaxenue 111 BHyTpEHHENH SHEPTUH
OJIHOATOMHOTO MJI€aIBHOIO Iasa.




62

KBazucrtarnueckue U HeCTaTUYECKHE
IIPOLIECCHI

DOnemeHTapHas paboTa B TEPMOAMHAMHUKE.
Brruncnenue paboTsl 1o rpaduky mnpoiecca
Ha pV-auarpamMmme

63

Termonepenaya kak crocod U3MEHEHUS
BHyTpeHHel sneprun Tl cucremsr 6e3
COBEpILICHUS PaOOTHI

64

65

66

KonBek1ust, TenionpoBoAHOCTb,
U3Iy4eHue

KonngectBo Temnorsl. TemnoéMKoCTh Tena.
VY aenbHas U MOJISIpHAs TEIIOEMKOCTH
BEILIECTBA. Y AeIbHAsl TEIUIOTA CTOPAaHUS
TOILINBA

Pacuér konnuecTBa TEMIOTHI NIPU
Temionepeaaye

67

[Tonsarue 06 annadbaTHOM TIporecce.
[IepBblii 3aKOH TEPMOJUHAMUKHI

68

69

70

KonngecTBo TemoTs! 1 paboTa Kak Mephbl
WU3MEHEHUs BHyTpeHHel sHeprun T/1
CHUCTEMBI

Bropoii 3aKkoH TepMOJUHAMUKH AJIS
PaBHOBECHBIX U HEPABHOBECHBIX
npoueccoB. HeoOpaTumocTs TpUpoIHBIX
HPOLIECCOB

[TpuHUIMTIBI AEHCTBUS TEIUIOBBIX MAIIMH.
KIIA

71

MakcumansHoe 3Hadenue KIT. I{ukn




72

Kapno

Pemenue 3amau

73

74

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BAHUS
TEIUIOBBIX ABUTaTelIel. TeruioBoe
3arps3HEHUE OKPYIKAIOILEH CpeIbl

Penrenue 3anau

75

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

76

77

78

79

80

KonTtponbHast pabora o Teme
"Tepmonunamuka. TenaoBbie MaTuHbI"

[TapooOpa3oBaHre U KOHICHCAITUS.
Hcnapenue u xurenue. Y ieiabHas TerioTa
napooOpa3oBaHus

HaceiieHHbie 1 HEHACHIIIEHHBIE TTAPbI.
KauecTBeHHAas 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUS HACBILLEHHOI'O I1apa OT
TeMIEpaTypbl, UX HE3aBUCUMOCTD OT
00BEMa HACKHIIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIepaTypbl KUTICHUS OT IaBJIEHUS B
JKUJTKOCTH

BrnaxHnocts Bo3ayxa. AOCONMIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh

Pemenue 3agau

81

82

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

IInaBneHue u KpucTtaui3anus. YV nenbHas




83

tertoTa riaBieHus. Cyomumanus
Hedopmaruu TBEpaOTO Tena. PacTskeHue
u cxkarue. Casur. Moayns FOnra. Ipenen
ynpyrux nedopmaruii

84

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

85

86

[IpeobpazoBanue sHeprun B (ha30BBIX
nepexojax

YPaBHeHI/Ie TEII0BOro OangaHca

87

88

&9

Pemenue 3amau

[ToBepxHOCTHOE HaTsKeHUE. Kanmuisipabie
siBJICHHS. J|aBlieHHE 11O HICKPUBJICHHOM
MOBEPXHOCTHIO XKuAKocTU. Popmyna
Jlammaca

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

90

KontponbHas padota o Teme "ArperaTHsie
cocTtosHUs BenlecTBa. @a3zoBbie nepexoan”

91

DJeKTpu3aIys Tel U e€ mpOosBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUUYECKUX 3apsioB. [IpOBOTHUKH,
JUDJICKTPUKH U TIOTYTIPOBOTHUKH

92

93

DJIeMEHTAPHBIN 2JIEKTPUUECKUI 3apsi.
3aKOH COXpaHEHHUS JIEKTPUUYECKOTr0 3apsia
Bzaumopericteue 3apsnoB. Toueunsie
3apsasl. 3akoH Kysona




94 Pemenue 3amau

95 Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUYECKUE 3aPsI/IbI

Hanps>k€HHOCTD 2JIEKTPUYECKOTO MOJIS.
9% [Ipo6usrii 3apsia. JInaun HanpsHKEHHOCTH
aJIeKTpruecKoro nous. OgHopoaHoe

SJICKTPHUYCCKOC I10JIC

[ToTeHIMATBEHOCTD AMEKTPOCTATUICCKOTO
97 moJs1. Pa3HOCTh ITOTEHIIMATIOB U
HaIpsDKEHUE

IToTreHnnuanbpHas OHCPIuA 3apsjia B
98 QJICKTPOCTATUYCCKOM II0JIC. ITorennman
SJICKTPOCTATUYCCKOI'O I1OJIA

CBs13b HaprDKéHHOCTI/I I10JIsI 1 Pa3HOCTH

99 MOTCHIUAIOB IJIA 3JICKTPOCTATHUYCCKOI'O
I1OJIA

100 [IpyuHIMI cynepno3unuy MEKTPUIECKUX

noJien

101 Pemenue 3amau

ITone Toueunoro 3apsaa. Ilone pPaBHOMCPHO

102 .
3apsHKEHHON cdepsl

[Tose paBHOMEPHO 3apsHKEHHOTO IO 00BEMY
103 niapa. [lone paBHOMEpPHO 3apsSKEHHON
0eCKOHEYHOM! MIOCKOCTH

104 [IpoBOJHUKY B 3JIEKTPOCTATUYECKOM II0JIE.
VYcnoBue paBHOBECUS 3aps/I0B

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

105




Konaencarop. D1eKTpoEMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO
KOH/JIEHCATOpa

107 [TapannenbHOE COeAMHEHNE KOHIEHCATOPOB

108 IlocnenoBaTenbHOE COSAMHEHNE
KOH/JICHCATOPOB

109 OHeprus 3apsyKEHHOI0 KOHJIEHCaTopa

110 Pemenne 3amau

11 JIB>KeHUe 3apsKEHHOW YacTHIIBI B
OJIHOPOJIHOM DJICKTPHUYECKOM I10JIe

112 Perenue 3agau

113 O0o001IeHrEe U CHCTEMATHU3aLHs 3HAHUH 110
teMe "DnekTpuyeckoe nose"

114 KoHTpoinbHast pabora 1o Teme
"DnexkTpuueckoe nose"
Cuna toka. [locTossHHEIH TOK. Y CI10BHS

115 CyLIECTBOBAHUs MIOCTOSIHHOTO
3JIEKTPUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsixenne u 9/1C

17 3akoH OMa JJis y4acTKa LEMH.
DIIEKTPUUECKOE CONIPOTUBIICHUE
3aBUCHUMOCTH COTIPOTUBIIEHHUS OJHOPOJIHOTO

118 MIPOBOJHUKA OT €T0 JUIMHBI U TUIOLIAIH
MONEPEYHOI0 CeYEHUSs

119 VY nenpHOE COMPOTHRIICHUE BEIIECTRA.
Pemenue 3agau

120 [TocnenoBarenvHoOE, MapaienbHOE,

CMCHIAHHOC COCANHCHUC TPOBOIHUKOB




121 Pacuér pa3BeTBIEHHBIX 3JIEKTPUUECKUX
neneii. [Ipasuna Kupxroga
122 Penrenue 3anau
123 Pabota anekTpuyeckoro Toka. 3aKoH
Hxoyns —Jlenua
124 Penrenue 3anau
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
125 TemnmoBas MOIIHOCTG, BRIACIICMAs Ha
pe3ucrope
126 Pemenue 3agau
127 OJ1C 1 BHyTpEHHEE CONPOTUBIICHUE
HMCTOYHMKA TOKA
128 3akon OMa 711 OJIHOM (3aMKHYTOH)
AIEKTPUYECKOH LETH
129 Pemienue 3agau 1
130 MOonIHOCTh UCTOYHUKA TOKA 1
131 Kopotkoe 3ambikanue 1
132 KonzaeHncarop B 11enu NOCTOSSHHOTO TOKa 1
133 Pemenue 3amau 1
134 Pemenne 3anau no reme "IlocTosiHHBII
3JIEKTPUYECKUN TOK"
135 Pemenne 3amaa no teme "llocTostHHBIN
AIIEKTPUYECKHUM TOK"
136 Pemenne 3amgau o reme "[locTosiHHBII
3IIEKTPUYECKUM TOK"
137 O06o011eHre U cucTeMaTU3alus 3HaHUN 110
teMe "[10CTOSIHHBIN 2IEKTPUUECKUN TOK"




138

139

KonrponbHas padora no reme
"IlocTOSIHHBIN 31EKTpUYECKUi TOK"

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

BEILIECTB. DJICKTPUUYECKUI TOK B METasLIax.
CBepXIIPOBOIUMOCTD

140

DJIEKTPUUECKU TOK B paCTBOpAx H
pacriuiaBax 3JeKTpoauToB. 3akoHbl Dapanes
JUTS DJIEKTPOJIN32

141

142

DneKTpUuUuecKuil Tok B razax. [lmazma

DNEKTPUYECKUN TOK B BaKyyMe.
BakyymHble npu6opsl

143
144

DNEKTPUUECKUH TOK B IOJIYTIPOBOJHUKAX

[TomrynpoBOIHUKOBBIE TPUOOPHI

145

146

147

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HM3MepeHue cuiibl TOKA U HAPSKEHUS B
LIENHU MIOCTOSTHHOTO TOKA ITPH MIOMOILIHU
aHaJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" UK "3HaKOMCTBO ¢ HU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepst
U3MEepeHUs PU3NYECKUX BETUYMH MIPU
MOMOIIN KOMITbIOTEPHBIX JATYUKOB"

Du3NYEeCKU IPAKTUKYM I10 TEME
"H3y4yeHre HepaBHOMEPHOTO JBUKEHHUS C
LEbI0 ONIPEACIICHUS MTHOBEHHOM
ckopocTH"

Pu3NUEeCKU IPAKTUKYM 110 TEME
"N3mMepeHue yCKOpeHHUsl IpU
IPSAMOJIMHETHOM PaBHOYCKOPEHHOM




148

149

150

JIBYDKSHUHU 110 HAKJIOHHOM IIJIOCKOCTH'" MIIH
"UccnenoBanue 3aBUCUMOCTH ITyTH OT
BpPEMEHU MIPU PABHOYCKOPEHHOM
nBHKeHun"

DuU3nYeCKui MPAKTUKYM 110 TEME
"N3mepeHune ycKopeHusi CBOOOHOTO
nageHus" win "M3yuenue ABUKEHUS Tea,
OpOIIEHHOTO TOPU30HTAIBHO"

Ou3nyecKuil MPakTUKYM 0 TeME
"N3y4yeHne qBUKEHUS TeJa 0 OKPYKHOCTH
C IOCTOSIHHOM I10 MOJIYJIFO CKOPOCThIO" UITH
"UccnenoBanue 3aBUCUMOCTH TepUoa
oOpaleHusi KOHUYeCKOro MasiTHUKA OT €ro
napamerpos"”

dusnyuecKuil NpaKTUKYM 10 TeMe
"N3mMepeHne paBHOAEHCTBYIOLIEH CUIIBI
IpU JIBUKEHUH OpyCKa MO0 HaKJIOHHON
mwiockocTi" wnu "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHHU JIBH)KEHUS OpycKa
110 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
paccTostHUE OT €ro Macchl”

151

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUIMOCTH CHJT
YOPYTOCTH, BOSHUKAIONIMX B IPYKUHE U
PE3UHOBOM 00pa3Ile, oT ux aedopmarun”
i "M3ydeHue ABUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTbHIO, IEPEKUHYTON Yepe3
n€rkuii 610K"

152

®u3nYecKuil TPAKTUKYM I10 TEME




"U3mepenue koddduireHTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO HIMeHTa
3aBucumoctd Frp(N)" nnu "Uccnenosanue
JBIDKEHUS OpycCKa M0 HAKJIIOHHOM
TUIOCKOCTH C IEPEMEHHBIM KO3 (PUITHEHTOM
Tpenus" win "M3ydeHue IBHKEHUs rpysa
Ha BaJly ¢ TpeHuem"

153

154

Pu3N4eCKu IPAKTUKYM 110 TEME
"HccnenoBanue ycinoBuid paBHOBECHS
TBEPOTO TeEJIa, UMEIOIIETO OCh BpalieHus"
i "KoHcTpyupoBaHue KpOHIITEHHOB U
pacuért cun ynpyroctu" wnu "U3yuenue
YCTOWYMBOCTHU TBEPJIOTO TEJa, UMEIOIIETO
Iomnaas onopsl"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3mMepeHne UMITysbca Tena Mo
TOpMO3HOMY ITyTH" 1y "M3mepeHune cuiibl
TATHU, CKOPOCTH MOJEIH JIEKTPOMOOWIIS U
MOIIIHOCTH cuiibl TATH" uin "CpaBHeHHe
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cuibl" nnn "HccnenoBanue coxpaHeHUs!
UMITyJIbCa MPU YIIPYTroM B3auMoieicTBUN"
win "M3MepeHrie KHHETUYECKOW SHEprun
TeJa 10 TOPMO3HOMY ITyTH"

155

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"M3yueHne n30TepMHUYECKOrO Mpouecca
(PEKOMEHI0BaHO UCTOIb30BAHUE

¢ poBoi 1abopatopun)” wiu "M3yuenue
M30X0pHOro npouecca" wim "HU3ydyenne




156

n3zobapHoro nporecca” uiu "lIpoBepka
ypaBHEHUS COCTOSIHUS"

DuU3nYeCKui MPAKTUKYM 110 TEME
"H3mepenue ynenbHON TEII0EMKOCTH" UiTn
"HccnenoBanue mnpolecca OCTbIBaHUS
BenlectBa" uinu "Mccnenosanue
aguabaTtHoro npouecca” uinn "U3ydyenue
B3aUMOCBSI3M SHEPTUU MEKMOJIEKYJIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
JKugkocren"

157

158

dusnuecKuil NpaKTUKYM 10 TEMe
"N3yueHne 3aKkOHOMEPHOCTEHN HCTIapeHust
)kuakocren" win "M3mMepenue yaenbHou
TEIJIOTHI TIaBIeHus Jbaa" win "U3yuenue
CBOMCTB HACBIILIEHHBIX apOB" WU
"H3mepeHue abCoMIOTHOM BIAXKHOCTH
BO3/1yXa U OIIEHKa Macchl MTapoB B
nomerienun". M3mepenue kodpduurenta
MOBEPXHOCTHOT'O HATSKEHUS

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaOmnroeHue npeBpalieHus SJHepruu
3apsHKEHHOTO KOHIEHCATOPa B DHEPTHUIO
n3ydeHus ceeroauona” uinm "Msydenue
IIPOTEKaHUs TOKa B LIENIH, COAEpKaIIEH
KoHAeHcaTop" wiu "Pacnpenenenue
Pa3HOCTH MOTEHLIUAJIOB (HAPSDKEHUs) IpU
MOCJIEI0BATEIbHOM COETUHEHUH
KOHJIEHCATOPOB"

159

Pu3nUeCcKuil IPAKTUKYM I10 TEME




"HccneqoBaHue CMENIAHHOTO COSTUHEHUS
pesuctopoB" unu "M3mMepenue yaeabpHOro
COIPOTUBIICHUS IPOBOJHUKOB" WK
"HccnemoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HaIpPSKEHUs JUIsl JIAMITbl HaKaJTuBaHUs "

160

DuU3nYeCKui MPAKTUKYM 110 TEME
"HaOumoteHue anmektponu3za’ wiu
"N3mepenue 3apsiia OJHOBAJIEHTHOIO HOHA"
wiu "HccnenoBanue 3aBUCUMOCTH
COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temrepatypbl” uin "CHATHE BOJBT-
aMIIEpHOM XapaKTEpUCTUKHU auozaa"

161

PesepBHeiit ypok. O000mIICHNE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"KunemaTtuka"

162

163

164

PesepBusiit ypok. O0o01IeHue 1
cHCTEeMaTH3aIlHs 3HAaHHUH 110 TeMe
"Tunamuka"

PesepBHslit ypok. O0o01IeHue 1
cucTeMaTu3alus 3Hagui mo treMe "CraTtuka
TBEpaoro tena'

PesepBusiit ypok. O0o001IeHuEe U
cHUCTeMaTH3alis 3HaHui o TeMe "3aK0HEI
COXpaHEHHUs B MeXaHuke"

165

Peseprubrit ypok. O6001IeHNE U
cucreMarusanysa 3Hagui 1o reme "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON Teopun”

166

Peseprubiit ypok. O6001eHNE U
cucreMaru3anus 3HAHUH 110 TEME




167

"Tepmoaunamuka. TernnoBbsie ManuHb!"

PesepBHeiit ypok. O000mIcHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperaTHble COCTOSIHUSI BELIECTBA.
®dazoBbie epexoib"

168

PesepBHeiil ypok. O6o0IIeHE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"DnexkTpuueckoe nose"

169

170

PesepBHeIit ypok. O000IICHNE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"TlocTosHHBIN 31eKTpUYecKuil TOK"

PesepBuslit ypok. O6o0mieHue u
cucreMarusanus 3HaHui mo teme "Toku B
pa3nuuHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u¢posBbie
n/n Tema ypoka Bcero Kontpoarmpie  Mpaxrueckue fll3y‘lel-ll/lﬂ :)Iﬁlil;I;OBaTeJILHbIe
padoThbI padoThI pecypenI
B3aumopeiicTBre MOCTOSTHHBIX MarHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHoe moie. 1
I'mnoTesa Ammepa
Bexrop maruutHOM nHAyKuy. [IpuHnun
2 CyNEpIIO3UIIMM MArHUTHBIX TTojel. JInnnn 1
MarHUTHOW MHAYKIIMH
3 MarsuTHO€E 10J1€ TPOBOJHUKA C TOKOM. |
OnbIT DpcTena
Cwiia Amnepa, e€ HanpaBJIeHUE U MOJYJIb 1
5 Pemenue 3amau 1
6 [IpumeneHue 3akoHa Amrepa. |
DNEeKTPOU3MEePUTENbHBIE TPUOOPHI
Cua Jlopeniia, e€ HanpaBJIeHUE U MOJTYJIb.
7 JIBr>keHue 3apsKEHHOW YaCTHUIIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JIe
8 Pemenue 3amau 1
9 PaGora cunel Jlopeniia 1
10 Pemenue 3agau 1
1 MarnuTtHoOe 1oJie B BEIIECTBE. |
deppoMarHeTUKH, rapa- U 1uaMarHeTUuKu
12 OcHOBHEBIE CBOICTBA (heppPOMATrHETUKOB. 1

[Tpumenenue heppoMarHeTUKOB




13 Pentenue 3amaud mo teme "MarautHoe mosne"

14 Pemienne 3aau 1mo reme "MarautHoe noie"

15 SIBneHre AIeKTPOMArHUTHON WHIYKITUH.
[ToTok BeKTOpa MAarHUTHOW WHIYKIIHH

16 OJ1C uHAYKIIMH

17 3aKOH JIEKTPOMArHUTHON MHAYKIIUU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko

19 OJ1C MHAYKIMY B ABUKYIIAXCS
MIPOBOJIHUKAX

20 Pemenne 3amau

21 IIpaBuiio Jlenna

2 NunyxtuBHOCTh. KaTymka MHAYKTUBHOCTH
B IICITH IIOCTOSSHHOI'O TOKA

3 SBnenune camonnaykuuu. 3/C
CaMOUHYKITUU

24 DHeprusi MarHUuTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE I0JIe

25 Pemenue 3agau

26 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
TeMe "DnekTpoauHamMuka'

7 KonTponbHas pabora no teme
"OnexTpoauHamMuka'

73 Konebarenbnas cucrema. CBOOOIHbBIE
KoneOanus. ['apMoHUYEeCKre KoaeOaHus

79 Kunematnueckoe 1 JTHHAMHUYCCKOS

OIKCAaHMUE KOJIeOaTEIbHBIX JIBHOKEHHUH




DHepreTudyeckoe onvcanue. BoiBoj
JTUHAMUYECKOr0 OMUCAHUS TAPMOHUYECKHUX

30 KoJIe0aHUH M3 UX YHEPTETHUECKOTO U
KMHEMAaTUIECKOTO OTTMCAHUS

31 Ammatyzaa u ¢gaza kojeOaHui
[lepuon u yacrora konebanuid. [lepros
MaJIBIX CBOOOTHBIX KOJICOAHMIA

32 MaTeMaTUYeCcKoro MasTHuka. [lepuon
CBOOOAHBIX KOJIEOaHUN TIPYKHHHOTO
MasiTHUKa

13 3aryxaromue KoieOanus. BeiHy X IeHHBIC
Kosiebanus1. Pesonanc

34 ABTOKOJIE0aHUA

35 Perenue 3agau

36 Ypok-koH(pepenmus "MexaHudecKkue
KoJie0aHusl B My3bIKaJIbHBIX HHCTpyMEHTax"

37 O06o011eHre U cucTeMaTu3alus 3HaHU| o
teMe "MexaHnuueckue KonebaHus"

18 DNeKTpOMarHuTHhIE KOJIeOaHusI.
KonebaTenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUIUTYIbI

39 3apsiia KOHJIEHCATOpa ¢ aMIUTATYAOU CHJIBI
TOKa B KOJIeOATEIbHOM KOHTYype

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

41 KosiebaHus. BeinyXeHHbIE

SJICKTPOMAruHuTHBIC KoJieOaHMs




ITepemennsbIit TOK. Pe3auctop u KoHAEHCATOP

42 B LIETIH ITEPEMEHHOT0 TOKa

43 Karymika uHIyKTUBHOCTHU B LIENTU
MEPEMEHHOT0 TOKa

44 3akoH OMa AJ1s1 2JIEKTPUUECKON LIenu
MEPEMEHHOTO TOKa
MoIHOCTh EPEeMEHHOT0 TOKa.

45 AMIUITUTYTHOE U IEUCTBYIOIIEE 3HAUCHUE
CHUJIbI TOKA Y HAIPSKEHUS

46 Pe3oHaHC B 3eKTpUUECKOM 1IeNH

47 Pemenue 3agau
WneansHblif TpanchopmaTop.

48 [TpousBoaCcTBO, IEepenava u noTpedieHue
AIEKTPUUYECKOI SHEPTUn
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 3eKkTpo3Hepruu. KynbTrypa ucnoib30BaHus
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU

50 Pemenne 3amau

51 Pewenue 3anau

57 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "DIeKTpOMarHuTHbIC Kojaebanus'"

53 Mexannyeckne BOJIHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEepUCTUKH 3BYKa

56 Wnopassyk u ynaprpassyk. LllymoBoe

3arpsA3HCHHUC Oprxcafomeﬁ CpCabl




57

58

Penrtenue 3anau

SJIGKTpOMaI‘HI/ITHBIe BOJIHBI. I/IBJIy‘-IeHI/IC
OJICKTPOMAardiuTHBIX BOJIH

59

60

61

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

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

HpI/IHHI/IHBI PaauoCBA3U U TCICBUACHUA.

Paguonokamus. 9J'IeKTp0MaFHI/ITHOC
3arps3HCHUC oxpy;xa}omeﬁ CpCabl

62

KonTponpHas padora o teme "Konebanus
Y BOJTHBI"

63

64

Caet. 3aKOH NPSMOIMHENHOTO
pacnpocTpaHeHus CBeTa

Pemienue 3ama4d Ha MPUMCHCHHUC 3aKOHA
HpHMOJ’IHHCﬁHOFO paciipoCTpaHCHUA CBECTa

65

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

66

[Tpenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTeb MPETOMICHHUS.
ITosmmHOE BHYTpEHHEE OTPAKEHUE.
IIpenenbHbIN Yo MOJHOTO BHYTPEHHETO
OTpakKeHUs

67

68

Pemenue 3aga4 Ha TpUMEHEHUE 3aKOHOB
OTpaXeHUS U MPEJIOMJICHHS CBETA

Xon nyden B mpusme. Jlucnepcus cBeTa.
CroxxHbIi cocTaB Oenoro cera. L{pet




JInn3pl. ®OKyCHOE PacCTOSTHUE U

69 ONTUYECKAs CUJIA JIMH3BI

70 [TocTpoenure n300pakeHHI B JIMH3aX U UX
cuUcTeMax. YBelInYeHHe JTUH3bI
Pemenue 3agau Ha mocTpoeHue

71 U300paKeHH, TIOTYYaeMBIX C TOMOIIBIO
JIVH3

72 I'ma3 kak ontuyeckas cucrema

7 Pemenue 3anau. [Ipeaenst npuMeHUMOCTH
TE€OMETPUUECKOMN ONTHUKH

74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS

75 Jucnepcus ceera

76 WHuTepdepenmus cera

77 KorepeHnTHble HCTOYHUKU. Y CTIOBHS
HaOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB

78 Pemenne 3amau

79 [Ipumenenuie naTeppepeHun

80 Judpakuus csera

21 JudpaxknuonHas pemeérka. Y cioBue
HaOJII0/IEHUS TJIaBHBIX MAaKCUMYMOB

82 Pewenue 3anau

23 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsipusanus cBera

84 Pemienue 3anau

85 CBeToBbI€e SBJICHUS B IPUPOJIE

26 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110

teme "Ontuka"




87 KoHnTtpoinbhas padota mo teme «OnTuka» 1
['panu1Ibl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHHKH. 3aKOHBI JICKTPOIMHAMUKHU U 1
MPUHIIUIT OTHOCUTEJILHOCTH

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

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

01 DHeprus U UMIYJIbC PEIITUBUCTCKOM |
YaCTHIIBI

9 CBs13b Macchl C SHEPTUEH U UMITYJILCOM |
PENATUBUCTCKON YaCTUIBl. DHEPTUS MTOKOS

93 PaBHOBecHOE TeII0BOE U3TyYEHHE 1

94 3akoH cmenieHus Buna 1

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

96 OHeprust U UMIysbc GOTOHA 1

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

08 VYpasHenue DifHiTeitHa 111 poTodPdexTa. |
"Kpacnas rpanuna" ¢potorddexra

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

100 BonHOBBIE CBOMCTBA YacTHUIL 1
Bounnsl ne bpoiins. [lnvHa BoJIHbI e

101 Bpoiins u pa3mepsl 001acTH JTOKATU3AMH 1

HBHX(ymeﬁCH JaCTHUIIbI




102

KopmyckynsipHo-BOJIHOBOM Ayain3m

103 Judpakius 3eKTPOHOB Ha KPUCTAJIIAX
Crnenuduka u3MepeHu B MUKPOMHUPE.

104 CooTHoIIeHHs HEOTIPEACIEHHOCTEN
[eitzenbepra

105 Pemenue rpadguyeckux 3amaq

106 Pemienne pacu€THbIX 3a1a4
KonTponbhas pabota mo Temam: "OCHOBBI

107 CTO", "KopiyckyJIsipHO-BOJIHOBOI
nyanu3m"”

108 OnBITHI 110 UCCIEIOBAHUIO CTPOEHHUS aTOMA.
[Tnanerapnast moaens atoma Pesepdopaa

109 [Toctynarter bopa

110 Buasl ctiektpoB. CriekTp ypOBHEHN 3HEpruu
aToma BOJIOpoJia

11 CrioHTaHHOE U BBIHYKJIEHHOE U3JTyUYEHHUE
cBeTa

112 Jlazep
Hyxnonnas monens siapa ['eiisenOepra-

113 MBaHeHKo. 3apsii 1 MacCCOBOE YUCIIO AApa.
N3otonel. PagnoaktuBHOCTH
3aKoH paMoakTUBHOTO pacmnana. CBoWcTBa

114 MOHU3HUPYIOLIETo U3llydeHus. Biausinue

paZOaKTUBHOCTH Ha )KMBBIE OPIaHU3MBI.
Jo3umerpus

115

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




116

117

118

yIPaBISIEMOro TEPMOSIIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPreTUKU

Metonbl perucTpaiyy u ucciae10BaHus
3JIeMEHTapHbIX YacTull. OyHaMeHTalIbHbIE
B3aUMoJIeiicTBUA. bapuoHbI, ME30HBI U
nentoHsl. [IpencraBinenne o CtannapTHON
mozenu. KBapk-riitooHHass MOJEINb aipOHOB

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

OTanbl pa3BUTUS aCTPOHOMHUHU. 3HAYCHHUE
aCTPOHOMUU

119

[TpruMeHUMOCTh 3aKOHOB (PH3UKH IS
00BsICHEHUS TPUPOJIBI KOCMUYECKHUX
00BEeKTOB. METO Il aCTPOHOMHUUYECKHUX
HCCIICIOBaHUM

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
PaaAMOTENECKOIIbl, BHEATMOC(EepHas
aCTPOHOMHS

121

122

Bun 3Bé3nH0r0 HeOa. Co3Be3nus, sipKue
3BE3/IBI, INTAHETEI, UX BUAUMOE JIBIKCHIUE
Comaneunas cucreMa. Connne. CoaHeyHas
aKTUBHOCTb. VMIcTounuk sHeprun CosHLa U
3BE3]

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
Junarpamma "cnekTpajibHbIN Ki1acc —




124

CBETUMOCTD"

3B€3HBI TJIaBHOM MOCIEI0BATEILHOCTH

125

126

127

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

Muneunsiii [IyTe — Hama ['anaktuka. Tunsl

rajakTuk. YEpHbIE ABIPHI B sIpax rajJakTHK

Bcenennas. Pacunpenue Beenennoii. 3akoH
Xab6ma. Teopust bosbiioro B3psiBa.
PenukToBO€ HU3iyyeHue

128

MacmrabHas crpykrypa BeenenHoil.
Meraranaktuka

129

130

131

132

Hepeménnsie npobieMbl aCTPOHOMUH

Ou3nyecKuil MPakTUKYM 0 TeME
"HccmeqoBaHue MarHUTHOTO TTIOJIST
IMOCTOSTHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTnkos" unu "HccnenoBanue
JIEHCTBUSI TOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

Pu3HUeCKU IPAKTUKYM I10 TEME
"N3mepenue cunbpl AMnepa" wim "H3ydenne
3aBUCHUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA"
nin "OnpeneneHue MarHUTHONW WHIYKITUN
Ha OCHOBE M3MepeHus cuibl Ammnepa”

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS




133

134

135

3JIEKTPOMArHUTHON MHIYKIIUU'" WIIH
"OnpeneneHne HHAYKIIMH BUXPEBOTO
MarduTHOro mnojis"

DuU3nYECKUi MPAKTUKYM 110 TEME
"UccnenoBanue aBICHUS CAMOUHIYKIIMM"
nn "COopka MOJENH 3JIEKTPOMArHUTHOTO
reHeparopa"

Ou3nyecKuil MPakTUKYM 0 TeME
"U3mepeHue neprojia CBOOOTHBIX
KOJIe0aHU HUTSHOTO U MPY>KUHHOTO
MasATHUKOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME

"IIpeobpa3oBanue YHEPTUH B MIPYKUHHOM
MasiTHUKe"

136

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKA Yepes
MOCJIEIOBATEIbLHO COSTMHEHHBIE
KOHJIEHCATOpP, KaTyLIKY U pe3ucTop’ min
"HUccnenoBanue paboThl HCTOYHHUKOB CBETA
B LIETIU NIEPEMEHHOT0 TOKa"

137

Pu3n4ecKuil TPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

138

Pu3n4ecKuil TPAKTUKYM 110 TEME
"N3mepenune nokasaress MpesoMIIeHUs
crexna" wiu "llomyuenue nzoOpaxxkeHus B
CHUCTEME U3 IUIOCKOIO 3epKajia U JTUH3HI"

139

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




140

141

142

143

Kuakux auH3)" win "M3Mepenue
(OKYCHOTO PACCTOSIHUS PACCEHBAIOIITIX
uH3"

DuU3nYECKUi MPAKTUKYM 110 TEME
"Habmonenue qudpakiuun, nHTEphepeHIInn
Y noJjsipu3anuu ceera'

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHne UMIyJibca U SHEPTUU
PEISATUBUCTCKUX YacTull (1o pororpadusm
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne nocrosinuou [lnanka Ha
OoCHOBe HccliienoBanus Gorordpdexra” uim
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepe3 CBETOANO] OT HANPSKEHUs "
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue cuekTpa pa3peskeHHOro
aTOMapHOI0 BOJOPOJA U U3MEPEHUE
noctosiHHoM Punbepra”

144

Pu3n4ecKuil TPAKTUKYM 110 TEME
"HccnenoBanue paJuoakTUBHOTO (hoHa ¢
MCIIOJIb30BaHUEM JI03UMETpA" WiIn
"M3yueHue noriomeHus 0eTa-4acTuiy
aTIOMUHUEM"

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOmronenus 3BE€31HOT0 HEOa
HEBOOPYKEHHBIM I'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX NPUIOKEHUN JUIs




OTIpEICTICHUS TTOJIOKEHHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE
co3Be3ausi CeBEepHOro MOMyIIapus U sipKue
3BE3161" min "HaOaroneHus B TEIECKOIT
JIyHbl, TUIaHET, TYMAHHOCTEN U 3BE3HBIX
CKOIUICHHI"

146

O06o001IeHre U CUCTEMAaTH3allUsl 3HAHHM.
Poub ¢pu3uku 1 acTpOHOMUH B
3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIeITEIIbHOCTH YCIOBEKA

147

148

O06o00mIeHne U cucTeMaTu3aus 3HaHAH.
Posb 1 MecTo (pu3MKK M ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O06o0011eHNe U cucTeMaTu3alus 3HaHUH.
Posb ¢puznueckoil Teopun B GopMuUpoBaHUU
NpEeJICTaBICHUN O PU3NYECKONW KapTHHE
MUpPa, MECTO (PU3UUECKON KapTUHBI MHpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX [PEJCTABICHUN O IIPUPOJIE

149

150

O00011eHME U cCUCTEMATU3ALMS 3HAHUI 110
teme "Kunemaruka"
O00011eHMEe U cUCTEMATU3ALMS 3HAHUI 110
teme "Kunemaruka"

151

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "/Ilunamuka"

152

O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110
teme "CraTuka TBEpaoro tena'




153

154

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
TeMe "3aKOHbI COXPAHEHHUS B MEXaHUKe"
O0001eHre U cucTeMaTU3aLMs 3HAHUI 110
TeMme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

155

O00011IeHNE U CUCTEMATU3AIMS 3HAHUH 110
teme "Tepmoaunamuka. TemioBbie
MAaIuHe!"

156

157

158

O0600muIeHre U cUCTeMAaTH3aIMs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30BbIe IEPEXObI"

O06o011eHre U cucTeMaTu3alys 3HaHU| 10
teMe "Dnekrpuyeckoe nose"

O06o011eHre U cucTeMaTu3alys 3HaHU| 10
teme "TlocTOSIHHBIN AIEeKTpUUECKUA TOK"

159

160

161

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMe "Toku B pa3NnyHbIX cpenax”
O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
TeMe "MarautrHoe none"

PesepBusiit ypok. O0o01meHue 1

CUCTEMATHU3aIHsA 3HAHUH 10 TEME
"DJIeKTpOMarHuTHas MHIYKUIus"

162

Peseprubrit ypok. O6001eHNE U
CUCTEMATH3AINA 3HAHUH 110 TEME
"Mexanndeckue Konedanus"

163

Peseprubrit ypok. O6001eHNE U
CUCTeMAaTH3aIHsl 3HAHHUH 110 TeMe
"JJIeKTpOMarHuTHEIE KoyieOanus "




164

165

166

PesepBHbIil ypok. O6001IeHNE 1
cucTeMaTu3alus 3HaHUM 110 TeMe
"MexaHU4YeCKue 1 3JIEKTPOMarHUTHbIE
BOJIHBI"

PesepBHbIil ypok. O6001mIeHIE 1
cucTeMarusanus 3Hagui mo teme "Ontuka"

PesepBueiit ypok. O000mIeHNE U
cucTeMarusanys 3HaHui 1Mo Teme "OCHOBEI
cTo"

167

PesepBHeIit ypok. O000IICHNE 1
CHCTEMaTH3alKs 3HAaHUH 110 TeMe
"KopryckynsipHO-BOJIHOBOM ayann3m"

168

169

170

PesepBHeIit ypok. O000IICHNE 1
cucreMaru3anus 3HaHui mo teme "dusnka
aToma"

PesepBusiit ypok. O0o001mIeHue U
cucTeMarusalus 3HaHui no reme "dusuka
ATOMHOTO S1/1pa ¥ 3JIEMEHTAPHBIX YacTUIl"
PesepBHriit ypok. O0001IeHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"OnemeHTh! acTpou3uku”

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

170

16







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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