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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOl mporpaMmsl, npeacraBieHHbix B @I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenensieT 00s3aTeNbHOE NPEIMETHOE COACPIKAHNUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qu3uke Aa€r OpeacTaBiIE€HUE O LEAX, COJEpKaHUH, OOIEen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAIILHON OpUEHTAIMH, HAIIPABJICHO HA CO3/IaHHME YCIOBUN IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3padOTKKM TpeOOBaHWN K JIMYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IJIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (U3HKKM Ha yriayOon€HHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJI30BaHA YUYUTEISAMU (DU3UKHU JJIsI COCTABIICHHUS CBOUX PAO0OYHX MPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coxXpaHeHus1 00s3aTeNbHOM YaCTH ColiepKaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEOBAHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITpoOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTABICHUI M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, W
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
NPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g ¢usmku peanuzanus 3THX
INPUHLIUIIOB 0a3UpyeTCcsl Ha UCIIONIb30BAHUN CAMOCTOSTEILHOTO HKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Marepuaia, 1abopatopHbie paOOThl U paOOThI NpakTUKyMma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMYy JabOpaTOpHBIX padoOT, KOTOpPHIC
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme mo (Qusuke cucTeMa YYEHHYECKOro HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPOIlecca UCXOI1 U3 OCOOCHHOCTEH TOYPOUYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHHUS, UCCIACAOBAHMUS 3aBHCHUMOCTEH (DU3UUYCCKUX BEIMYUH WU IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHENSETCS PEHICHUI0 PACYETHBIX W KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, Tak U
WHTETpUpys MPUMEHEHHUE 3HAHUM U3 pa3HBIX pa3iesioB. [[s KauyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere GU3UMKM JIOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECIEYMBAET IMOCTAaHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopaTopHoe 00OpymOBaHWE IS YYCHHYECKHX TMPAKTHYECKUX pPadboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUU aHAJOTOBBIX W ITU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE WX HHTEJUIEKTYaJIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepUU U PyHIaMEHTAIIbHBIX 3aKOHOB (PU3HKU;

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

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YpPOBHE CPEIHETO 00111ero 00pa3oBaHus:

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

(dbopMHpOBaHUE YMEHHUI MPUMEHATh TEOPETUUECKUE 3HAHUS I OObICHEHHUS
bu3nuecKux SBICHUI B MPUPOJAE W JUIsl NPHUHATHS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckol MoJenM, aJeKBAaTHOM YCJIOBUSIM 3a/Jadyd, B TOM YHCIE 3aJay
WHKEHEPHOIO XapaKTepa;

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

OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO ITUIAHUPOBAHUSA M TPOBEACHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

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



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHOUN e TENHHOCTH, CBI3AaHHOU
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemelii B mporpamMmme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00y4Jaronnxcs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTO O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3MYECKUX BEIMYMH (aHAJOroBble W UU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

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

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HWJealbHAasl KUIAKOCTb, HWACAIBHBIM Ta3, TOYECUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKa M HANpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHUKHU.

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

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBLHON TOUYKM OT BPEMEHHU U HX
rpaduKH.

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



KpuBosmHenHoe  nBWKeHWE. J[BMKEHHME  MaTepuasbHOM  TOYKHA 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIeCTepEHYATble W PEMEHHBIE MEpeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3zoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

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

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

N3yyenue nABWKEHHUS Tejla, OpOIIEHHOro Topu3oHTaidbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepUO/a OOpalleHUs] KOHMYECKOT0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHIumn cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOAHOTO MaJCHHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT Treorpaguyeckod IMUPOTHL. JIBUXKEHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHME  PABHOACHCTBYIOIIECW  MNPWIOKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOU CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3BI O HE3aBHUCUMOCTH BPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMocTu F.(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L{eHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHIMaNIBbHBIE W HENOTEHUMAJIBbHbIE CHWIBL. lloTeHnmanpHas >HeEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHOM JKHIKOCTH Kak CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHrne KHHETUYECKON YJHEPTUU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmkeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



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

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YaCTHULbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Ta3e C I[IOCTOSIHHBIM KOJMYECTBOM BemecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOpUU UACAIBHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKmMuUKym.

HccnenoBanne mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEIHUE 3HAYEHHs BEJIMYMH, OMHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWI:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

IlepBpiii  3ak0H TepMOAMHAMUKHU. BHyTpeHHsis »sHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aauadbara. AGCONIOTHAs TeMIeparypa.

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

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3HaueHue KIIJ. [ukin Kapno.

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

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3gymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanus. McmapeHue u KumeHue. YjenbHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATYPhl KUTICHUSI OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnmaBieHne W Kpuctaim3zanus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactskenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpEeHHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOxra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKHM U MHOJYIPOBOJHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  mond.  [IpoOGueiii  3apan.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3IEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH TOJIS U Pa3HOCTU
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PAaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imiapa. Ilosie paBHOMEPHO 3apsKEHHOM
OeckOHEUHOM TIIOCKOCTU. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



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

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrKeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIJIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IIaPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsIKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsikenue U u DIC £ .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJLIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJIHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSHKEHUS.

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

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npesenna u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

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

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJUTAX. DJIEKTPOJUTUYECKAS ITUCCOLMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE AIEKTPOIIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepenne 3apsiaa OJHOBAIIEHTHOTO UOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, TPOBEpPKA NPEIJIOKEHHBIX THUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpadu U TEXHOIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UZYYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHUE, HAay4YHbId (aKT, rumnotesa, (u3MveckKas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTENbHbBIE TPUOOPHI, IUPPOBas TabopaTOpusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTUiau3auus OHOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKM «TEIJIOBOW» H
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodbpa3oBaHue ABMKCHUN C HCIOIb30BAHUEM MEXAHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOM XOJOIMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKA.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

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

MarunuTtHoe none B Bemectse. @eppOMarHeTUKy, Iapa- U AMaMarHEeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIS TIOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHUs CUIIbI AMIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKUMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B LIEMHM TMOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHU4ecKue yCTpOWCTBA M TEXHOJIOTMYECKUE IPOLECCHI: WHAYKIHMOHHAsS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aTFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Amrmuutyna u ¢asza konebanuil. CBsI3b aMIUITUTYIbI KOJEOAHUN HMCXOMHOU
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kojebaHWW Trpy3a Ha MacCMBHOM TPYXKHHE C IIEIbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAOIINX KOJIEOAHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsga KOHAEHCAaTopa C aMIUIMTYJOM CHITbI TOKA B KOJI€0AaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IUMYHOM (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. IlpomsBoactBo, mnepegaya U noTpedIeHUe
AIEKTPUYECKON IHEPTUU.

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

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpOIepeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJI€OaHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopeinb 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIMI ACHCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

Habmroienue 3neKTpOMarHUTHOTO PEe30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpanenus. llomepeunsie u
OpoAoJbHbIE BOJIHBL. Ilepros, CKOpOCTh paclnpoCTpaHEHUs U JJUHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIICHHE, MHTepPEpEeHIUs |
nupakius.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3MYYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKimsl.

[Ikana 371€KTpOMarHUTHBIX BOJH. IIprMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaOIIEel CpeIbl.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTEHHA, TenedoH, CBY-neus,
yIIbTPa3ByKOBAs IMATHOCTHKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOaHHIA.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHE.

Habmroienue CBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAOH W
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3ydeHune napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoenue n3oOpaxeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE JUIMH BOJH IIPU MEPEXO0JE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHoe BHyTpeHHeE oTpaxeHue. [IpeaenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccToslHUE M ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (DPOKYCHOTO
pPACCTOSIHUSI TOHKOW C(EepUYecKOil JHH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa sy4a, NMPOWENIIErO JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass omtmka. HWurtepdepenius cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl Ki1acCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITHKH, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300pakKeHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipu3aiuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas. I[IpeoOpaszoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» porosrddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alUMu JABWXKYyIIeHca dvactulbl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATUYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE M3JTyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PaA U ITEMEHMAPHBIX YACHUY.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIM M TO3UTPOHHBIM Oera-
pacnaz. ['amMma-u3nydeHue.

3akOH pPaJAUOAKTUBHOTO pacnaga. PaauoakTWBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-ritooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BaHUEM JO3UMETPA.

N3ydenue noriomuieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metoael aCTpOHOMHMYECKHX HccleoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTouHuk 3Heprun CoJiHIla U 3BE3I.

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOKACHUU U 3BoIonuu ColHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa66sa. Paz0eranve ramakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPUIIOKEHHUM JJIs1 ONpEAeNIeHUs MOJ0KEeHNs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3nvecKuil MPaAKTUKYM.

Crioco0bl n3MepeHus: (U3NYECKUX BEIMYMH C UCIOJIh30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
(bU3NYECKUX BEJIWYMH, TPOBEPKA MNPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekymsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKkay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUYECKOH cepax AedaTeTbHOCTH YeJIOBEKa, POib U MECTO (DU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (u3mueckol KapTUHE MUPA, MECTO (PU3NYECKON KapTHHBI MHpa B 0OIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTHH, XUMHUHU, TEOrPAPUU U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOoBast 1adopaTopusi.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKOW PpEIIETKH, CHEKTpPaJIbHBIN
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3IIEKTpOJIBUTATENb SIKOOH, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAs Medb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
antenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHMKH, SAEpPHAs DHEPreTHMKAa W DKOJOTMYECKUE AacCIeKThl €€ pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpakaTh TOTOBHOCTH U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILECCE PEATU3ALUNUNA OCHOBHBIX HAIpPaBICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

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

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTHU, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEpEC K Pa3IudHbIM chepaM MpoecCHOHAIBHON ACSITENHHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTi GU3HKHU Ha TMPOTSHIKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1eJIel YCTOMYMBOTO Pa3BUTHUSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAYyYHOU IESITEIbHOCTH, TOTOBHOCTh B IPOLECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BHUAAMHU JACATEIBHOCTH II0 TOJYYEHUIO HOBOTO 3HAHMWS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb ApPTyMEHTHI A
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3a/aud B 0Opa30BATEIbHOMN
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYIUECTBIISITH ITOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENICHWH KOTHUTUBHBIX, KOMMYHHKATHBHBIX W
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HaueHUs WHGOpPMALMKU M LENEBOH AayAUTOPHH, BBIOMpAs
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHHE Ha ypokax (U3UKH M BO BHEYPOUHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallMd M CMSI4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaKJIOTO YWIECHA KOJUIEKTUBA;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja M Ka)KJOr0 yYaCTHHKAa KOMAaH]Ibl B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPAaTErMYECKOE IIOBEJIECHHUE B PA3JIUYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TmpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TMOBBIIIATH CBOM OOpPa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLMIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAT A0 TITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAMOIIETO  CIOCOOHOCTh  TIOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMMATh AMOITMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspenaTh KOH(MIUKTHI.

[MPEAMETHBIE PE3VJIBTATBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JITHYECKOM cdepax JeAaTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ynpyras naedopmanus, aOCOIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHHUS, (OPMYJIbl KUHEMATHKU PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
OHEPrUH, CBSI3b Pa0OTHl CUJIBI C U3MEHEHHEM MEXaHUYEeCKOW 3Hepruw,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKOM SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KMHETUYECKOW DSHEpPruer TEIUIOBOTO JBHMXKEHUS W KOHLICHTPALIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knaneiipona, mepBbld 3aKOH TEPMOAWHAMHUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIOKEHUS U 3aKOHBI JIEKTPOJMHAMUKU (3aKOH COXPAaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TAK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUsS: 3aKOHbI OMa JuId ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTpUYECKOM Ienu, 3akoH Jxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
NIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprust ynpyrod nedpopmanuy NPYKHUHBI, KOJHMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE T0JI€, HAPSHKEHHOCTD 3JIEKTPUYECKOIO MOJIH,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYEecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIUIOBOE JIBUKEHHE 4YacTUIl BEUIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHNI, IENAaTh BEIBOABI 10 PE3YJIHTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIIOKEHHON TMIOTE3bL: MIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax Yy4eOHOro OJKCIIEpUMEHTa, MpPAKTUKyMa U  Yy4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl MNpH MCHOJIb30BAaHUM MaTEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh pe3yibTaTbl U KOPPEKTHPOBATH METONBI PEUICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PaCCyKJIEHUI ¢ OOPOIl HAa N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCHUMCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3aHHOM C (PU3MYECKHMMH MpOIEccaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuend (HU3NUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYCHHONM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHUW B  IpoIecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATELCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsSX, aJICKBAaTHO OIICHMBATH BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIs.

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

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJIb AaCTPOHOMHUHU B
NPAKTUYECKON JICSITEIbHOCTM YEJOBEKA W  JAJIbHEWIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoil Teopuu —
ANEKTPOJUHAMUKH, CIEIMATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uky, poib (uzuvyeckoil Teopurd B (GOPMHUPOBAHUHU MPEACTABICHUN O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE HIIEKTPUUECKOE U OJHOPOJIHOE
MarHUTHOE TOJIs, TAPMOHWYECKUE KOoJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TPYKUHHBIA MAasSTHUK, TAPMOHUYECKHE BOJHBI, WJCATHHBINA
KoJIe0aTeNbHBIN KOHTYp, TOHKAas JIMH3a, MOJIETICH aTOMa, aTOMHOTO si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath YCJIOBHUsS (TpaHMIlbl, OOJACTH) MPUMEHHUMOCTH (HUINUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI U 3aKOHBI JJICKTPOAUHAMUKU U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
U3MEHEHUS  CWJIbl  TOKa,  IOCTYJAThl  CHEUUAJIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHSI HeompenenéHHocTell ['elizeHOepra, 3aKOHbI COXpPaHEHHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh TMOTEHLUMAJOB, JJIEKTPOJABIKYINAS CUIa, WHIYKIUS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOS CBOOOJHOW YaCTHUIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Ju(pakuus, JIUCIEPCUsl, TOJHOE BHYTPEHHEE OTpaXEHUe,
dbotoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paxKeHUe, CO3JaBaeMOe INIOCKUM 3€pKajioM, TOHKOW JIMH301,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3MHBIX CUCTEMAX, B MEKTAITAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢uznyeckux BEIMYMH B BHAE TIpapuKoB C YYETOM aOCOIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBAaTh METO/bI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  y4deOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00paTOPHOrO 000PYA0BAHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIOJB30BAaHMM MaTEeMaTHMUECKUX METOJOB pEIIeHUs 3anad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HBIX pa3nenoB Kypca GU3MKH, a TAK)KE UHTErPallii 3HAHUH U3 IPYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M POU3BOICTBEHHOM
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpOLIeCCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKH M TEXHOJOTMM JUIs JaJbHEWIIEro pa3BUTHUA YEJIIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, TepepaboTKW M TPEabsIBICHUS Yy4eOHOU H
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCA 3HAHUM, TaK MU Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHIe C HCIOJIHEHHEM pPa3jNYHbIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyayiield npodecCUOHaIbHON JesITeIbHOCTH O
CIEHHUATBHOCTAM (U3UKO-TEXHUYECKOTO npodus.
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10 KUIACC
KosauyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
KonTposabubie | IlpakTuuecku
n/n NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI e padoThbl
pecypcsbl

Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI

1.1 Hayunblii MeTOA O3HAHUS TPUPOBI 6
Wroro no pazneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Hunamuka 10
2.3 Craruka TBEpIOTO TEa 5 1
24 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1
Wroro no pazneny 35

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmonunamuka. TenaoBbie MalTUHbI 20 1
313 ArperatHble cocTosiHUS BenlecTBa. dazoBbie 14 1
' TIEPEXOIbI
Hroro no paszneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24 1




4.2 IToCTOAHHBIN JIEKTPUUYECKUI TOK 24
4.3 ToKM B pa3Iu4HbIX cpelax 6
Uroro no pazgeny 54
Paznea 5. PU3HUYECKHAN MPAKTUKYM
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PesepBHOE Bpems 10
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1.1 MarnuTHOe nosue 14
1.2 DNeKTpOMarHuTHAsE UHIYKIHS 13 1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanuyeckue KojieoaHus 10
2.2 DNeKTPOMarHUTHHIE KOJICOaHUSI 15
)3 MexaHnyecKue U PJIEKTPOMarHUTHbBIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no paszneny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

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

4.1 KopnyckynsipHO-BOJIHOBOM Jyanu3m 15
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YaCTHI]

Nroro no pazgeny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DneMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12
Hroro no pazgeny 12
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Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
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71 IIPEIMETHOTO COIEPKAHUSI U OIIbITA 15
' NEeSTENIbHOCTH, IPUOOPETEHHOTO MTPU
n3yueHuu kypca ¢usuku 10 — 11 knaccon
Wroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTpoabubie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
H3y4YeHH
|

JIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

®duszuka — pyHaaMeHTaIbHas HayKa O
IpUpoJIe

Hayunslii MeTO MO3HAHUS U METO/bI
WCCIICIOBaHUS (PU3NICCKUX SBIICHUN

DKCIEPUMEHT U TEOPHS B IIPOIIECCE
Mo3HaHus npupoabl. HabmoaeHue u
AKCIICPUMEHT B (PU3HKE

CrniocoOsl u3mMepeHus: GU3NYECKUX BETUYHH

AOCOIIIOTHASA M OTHOCUTEIIHLHAS
MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX
BEJINUUH

MogenupoBanue B ¢pusuke. Poib u mecto
¢u3UKN B JOPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHHBI MUpPaA, B IPAKTUYECKOMN
JESATENIbHOCTH JIIOJEH

Mexannueckoe aBmkeHne. Crucrema
orcueta. OTHOCUTEIBHOCTH MEXaHUYECKOTO
newkenus. [Ipsmast u oOpatHas 3agadn
MEXaHUKH

Pannyc-BekTop MaTepualbHON TOUKH, €TO
MIPOEKINN Ha OCU KoopauHaT. TpaekTopus.




[Tepememenue. Ckopocth. X mpoekuuu Ha
OCH KOOpJMHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucanue paBHOMEPHOIO
IIPSIMOJIMHENHOTO JBUKCHHUS

10

CrnosxeHue nepeMeIieHnii 1 CKOPOCTEH.
Pewenne 3anau

11

HepaBnomepHoe nuxenne. MrooBeHHas
CcKopocTh. Yckopenue. [Ipsamonnaeiinoe
ABHUIKCHUC C IMTOCTOAHHBIM YCKOPCHUCM

12

I'pacduueckoe onurcanue NPIMOIUHEIHOTO
JBUKEHUS C TIOCTOSTHHBIM YCKOPEHUEM

13

CBobosHOe najieHue. Y cCKopeHue
CBOOOJHOIO NaJieH!sl. 3aBUCUMOCTh
KOOp/AMHAT, CKOPOCTHU, YCKOPEHHSI OT
BPEMEHH U UX rpapuKu

14

JIBr>keHue Tesia, OpOIIeHHOTO MO YIJIOM K
TOPU30HTY

15

KpuBonmHeliHoe aBuxkenue. J[BM>keHUE Mo
OKPY>KHOCTH. YTJIOBas U JUHEWHAas
ckopocts. [lepuon u yacrora.
[IeHTpOCTpEMUTEIIBHOE U TIOJIHOE
YCKOpEHHUE

16

KonTponpHas pabora mo teme
"Kuuemartuka"

17

[IepBb1if 3akoH HproToHa. IHEprnanbHble
cucremsl orcuéra. [IpuHiun
OTHOCHUTEIbHOCTHU [ anumnes.




HCI/IHepHI/IaJ'II)HI)Ie CUCTEMBI OTCUETa

Cuna. PaBHoei#cTBYIOIIAs cuiia. Bropoii

18
3akoH Hprorona. Macca

19 B3aumoneiictBue ten. Tperuil 3akoH
Hrrorona

20 [Tpuniun cynepno3uiuu cui. Pemenue
3a7a4 Ha MpUMEHEeHHue 3aKkoHOB HproToHa
3aKOH BCEMUPHOIO TSATOTECHHUS.

21 DKBUBAJICHTHOCTh TPaBUTAIIUOHHON U
WHEPTHOU MaccChl

” Cuia TSKeCTH U yCKOpEeHHE CBOOOHOTO
naJeHus
JIBm>keHne HeOESCHBIX TE U UX

23 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUEcKasi CKOpocThb. 3akoHbl Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BuabI cun

25 TpeHus. J[BuxkeHue B KUIKOCTH U Ta3e C
Y4ETOM CHJITBI COMTPOTUBIICHHS CPEJIBI

26 JaBnenue. I'ugpocrarnueckoe JaBieHUE.
Cuna Apxumena
AOGCOIIFOTHO TBEPJIOE TEJIO.

27 [TocTynarenbHOE U BpaliaTelibHOE
JBUKEHUE TBEPIOTO Tela

)3 MoMeHT CHIIBI OTHOCHTEIILHO OCH
Bpaienus. [1meqo cubl

29 CrnosxeHue cuil, NPUIOKEHHBIX K TBEPIAOMY




teny. LleHTp TsbkecTu Tena. Y cioBus
paBHOBecHsI TBEpAOro Tena. Busl
paBHOBECHS

30

Pemenue 3agau

31

KonrponsHas padora no reme "InHamuka.
Craruka TBepaoro tena"

32

HMnynbc MaTepruanbHONW TOUKH, CUCTEMBI
MarepuaibHbIX To4ek. LlenTp mMace
CHUCTCMbI MAaTCPUAJIBHBIX TOYCK. TeopeMa 0
ABHWIKCHUU LCHTPA MacC

33

NMmynbe CHITBI M U3MEHEHHE UMITYIIbCa
Tena. 3aKOH COXPaHEHUs UMITYJIbCA.
PeakTtuBHOC ABHKCHHE

34

MomeHT HMITYJIbCa MaTepHaHLHOﬁ TOYKH.
Hpe,[[CTaBJ'IeHI/IC O COXpaHCHHUHU MOMCHTA
HMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

35

Pemenue 3agau

36

Pabora cwiibl Ha MajOM U Ha KOHEYHOM
nepemenieHuu. ['papuueckoe
npecTaBieHne paboTsl CHIIbl. MOIIHOCTH
CHJTBI

37

Kunernueckas sueprus. Teopema 06
W3MEHEHUN KUHETUYECKOW YHEPTUN
MaTepUaIbHOU TOUKH

38

[ToTennmanpHple U HEMOTEHIUATIBHBIE
cwisl. [lorennmansHas sHeprus. Bropas
KOCMMYECKasi CKOPOCTh

39

Tpetbs KocMuueckast ckopocTb. CBs3b




pa6OTBI HCIIOTCHIUAJIBHBIX CHUJI C
H3MEHEHHEM MEeXaHMYSCKOM OHEpIrun
CHCTEMBI Tell. 3aKOH COXpaHCHHA
MEXaHUYeCKOM SHEpIrun

Yupyrue u Heynpyriue CTOIKHOBEHHS.

40 VYpaBuenue bepnyiuu s uieanbHOM
KHUJKOCTU

A1 KonTponbHas padoTa no teme "3akoHbI
COXpaHEHUs B MeXaHuKe"
Pa3BuTue npeacraBieHuii 0 npupoie

42 TertoTel. OcHOBHBIE nojokenust MKT.
Huddyszus. BpoyHoBckoe nBHKEHHE
CrpoeHue ra3000pa3HbIX, XKUJIKUX U

43 TBEPJBIX TeJ. XapaKTep IBUKEHUS U
B3aMMO/JICHCTBUS YaCTHI] BEILIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KomnuectBo BemectBa. [locTosiHHas
ABorazipo

45 Temneparypa. TemioBoe paBHOBECHE.
Tkana [enbcus

46 Pemenue 3agau

47 WneanbHslii ra3. ['a30BbIe 3aKOHBI

43 VYpaBuenne Menneneepa-Kianeipona.
Pemrenue 3anau

49 AOGcomoTHas Temieparypa. 3aKkoH
JanbToHa

50 N3omnponeccel B Ua€aIbHOM Iase ¢




IIOCTOSHHBIM KOJIMYECTBOM BCIICCTBA

51

I'paduueckoe npeacraBieHue
M30TPOLIECCOB: N30TEpMa, H30X0Pa,
n3obapa

52

OcnoBHoe ypaBuenue MKT

53

Pemrenue 3anau

54

CBs3b a0CONIOTHOH TeMIepaTypbl
TEPMOIUHAMHYECKON CUCTEMBI CO CPEIHEH
KUHETHYECKOW SHEPTUeil MOCTYIaTeIbHOTO
TEIJIOBOT'O JBHKEHHS €€ YaCTHII

55

O0001IEHNE U CUCTEMATHU3ALINS 3HAHUH 110
TeMme "OcuoBsl MKT"

56

Kontponbnas padota mo teme "OCHOBBI
MKT"

57

TepmoannaMudeckas cucreMa. 3ailaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.
BHemHne u BHyTpeHHUE TapaMeTphI.
[Tapamerpsl T/] cuctemsl Kak cpeaHue
3HA4YEHMS BEIIMYHH, ONIMCHIBAIOIINX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMoOAMHAMUKH.
CamonpounsBombHas penakcarus TJ]
CHCTEMBI K TETJIOBOMY PABHOBECHIO

59

Monens uaeanbHOro raza B
TepMOJII/IHaMI/IKe. yCJ’IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJEIIH

60

VYpaBuenue MenpaeneeBa-Knanelipona u
BBIPa)KCHME JIJIS1 BHYTPEHHEN YHEPTUU




61

Bripaxkenue 1151 BHyTpEeHHEN SHEPTUm
OJIHOATOMHOT0 HUJICAIbHOT'O Ta3a.
KBazucratuueckue u HecTaTUYeCKUe
MIPOLIECCHI

62

DnemeHTapHas paboTa B TepPMOJAMHAMUKE.
Brruncnenue paboTsl 1o rpaduky mnpoiecca
Ha pV-nuarpamMmme

63

Tennonepenaya Kak crnocod U3MEHEHUs
BHyTpeHHel sneprun TJl cuctemsl 6e3
COBepIIeHUs PaboThI

64

KonBek1usi, TenionpoBoAHOCTb,
U3Iy4eHUe

65

KommuectBo TennoTel. TemmoéMKOCTE Tea.
VYnenbHas U MOISIpHAs TEIUIOEMKOCTH
BEILIECTBA. Y IeJbHAS TEIJIOTa CTOPAHUS
TOININBA

66

Pacuér xonuuecTBa TEIIIOTHI IPH
TeIioneperaye

67

[TonsTre 06 aquabatHOM mporiecce.
IIepBblit 3aKOH TEPMOAVMHAMUKH

68

KonnyecTBo TemnoTs! ¥ paboTa Kak Mephl
U3MEHEeHUs BHyTpeHHel sHepruun T /1
CUCTEMBI

69

Bropoii 3aKk0H TEpMOIMHAMUKH IS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoGpaTumMocTh NpUpOIHBIX
IIPOLIECCOB

70

HpI/IHL[I/IHBI JIEHCTBHS TEIJIOBBIX MAIIIHH.




KIIJT

71

MaxkcumansHoe 3HaueHue KII. [{ukn
Kapno

72

Pemrenue 3anau

73

DKOJIOTUYECKHUE aCIIEKTHI UCIIOJIb30BaHUI
TEIUIOBLIX ABUrareiei. TermioBoe
3arpsi3HEHUE OKPYKaIOIIEH CpeIbl

74

Pemenue 3agau

75

O0001IeHre ¥ cUcTeEMaTH3alus 3HaHUHI 110
teme "Tepmoaunamuka. TeroBbie
ManHae"

76

KonTponbnas padbora no teme
"Tepmoaunamuka. TernaoBsie MalIMHbI"

77

[TapooGpa3zoBaHue U KOHACHCALIMSL.
Hcnapenne u xunenue. Y nenpHas TEIIOTa
nmapoo0pa3oBaHus

78

HacplieHHble 1 HEHAChIIEHHBIE MapBhl.
KauecTBeHHas 3aBUCUMOCTb IIJIOTHOCTH U
JIaBJICHUS HACBIILIEHHOTO Mapa OT
TEMIIEPATYPbl, UX HE3aBUCUMOCTb OT
00bEMa HACBIILIEHHOT' O Mapa. 3aBUCUMOCTh
TEeMIIEpaTypbl KUIIEHUS OT JaBJICHUS B
KHUAKOCTU

79

BraxxnocTs Bo3ayxa. AGComoTHAS U
OTHOCUTCJIbHAA BIIAXKHOCTH

80

Pemenue 3agau

81

Tsépnoe teno. Kpucrammueckue u




amopdHbie Tena. AHU30TPONHS CBOWCTB
KpHUCTAJIJIOB

[InaBnenue u kpuctamum3anus. Y genbHas

82
TeruioTa miasiaeHus. Cyonumanus
Hedopmaruu BEpOTO Tena. Pactskenne

83 u cxarue. Casur. Monyins FOura. Ilpenen
yIpyrux aedopmariuii
TennoBoe paclIMpeHne KUIKOCTEN U

84 TBEPABIX T€JI. AHFAPMOHU3M TEIUIOBBIX
KoJ1e0aHui 4acTull BEIIeCTBa

g5 IIpeoOpa3oBanue sHepruu B (ha30BbIX
nepexoiax

86 VYpaBHeHHE TEII0BOro OanaHca

87 Pemenue 3amau
IToBepxHOCTHOE HaTskeHue. Kanusipasie

28 sBJICHUS. J[aBJIeHHE 110 MICKPUBIEHHON
MTOBEPXHOCTHIO KUAKOCTU. Popmyna
Jlamtaca
O060061eHne U cucTeMaTU3alus 3HaHUuH 10

89 TeMme "ArperaTHble COCTOSHUS BEIIECTBA.
da3oBble nepexobl"”

90 KontponbHas pabota no reme "ArperaTHbie
cocrossHMs BenlecTBa. @a3oBbie nepexoas”
OnexTpu3anus Tel U €€ IposSBICHUS.

91 Onexrpuueckuii 3apsa. JlBa Buaa

QJICKTPHUYCCKUX 3apsA10B. HpOBO,I[HI/IKI/I,
AUDJICKTPUKHU U MMOJTYIIPOBOJHUKHA




DJIeMEHTapHBIN ANEKTPUUECKUI 3apsi/l.

92
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93 B3aumoneiicteue 3apsanoB. Toueunsie
3apsabl. 3akoH Kynona

94 Pemenue 3agau

DnekTpuyeckoe noje. Ero neiictBue Ha
AIEKTPUICCKUE 3aPsIIbI

95

Hanpsiyk€HHOCTB 3JIEKTPUUECKOTrO MOJIS.
[TpoOHpIii 3aps. JInHUKM HaNPsHKEHHOCTH
3IEKTPUYECKOTo noJist. OTHOPOJHOE
3IEKTPUYECKOE MOJIe

96

[ToTeHIMaIbHOCTD AJIEKTPOCTATUYECKOTO
97 noJyig. Pa3HOCTH IOTEHIINATIOB U
HanpsHKeHUe

[ToTrenumanpHas SHEPrUs 3apsia B
98 JIEKTpOCTaTUYECKOM Iose. [lorennuan
3JIEKTPOCTATUYECKOTO IO

CBs13b HaNPSPKEHHOCTHU NOJISL M Pa3HOCTH
99 MOTEHITUAJIOB JIJISl AJIEKTPOCTATUYECKOTO
oIS

100 [IpuHOHUI Cynepno3unuy JIEKTPUIECKUX

noJyei

101 Pemenue 3amau

ITone Toueynoro 3apsaa. Ilone pPaBHOMCPHO

102 .
3apsKEHHON cepsl

103 ITone paBHOMEPHO 3apsKEHHOTO 110 00BEMY
mapa. [Tose paBHOMEpHO 3apsKEHHOM




OECKOHEYHOH IIIIOCKOCTH

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

104 VYcioBre paBHOBECHS 3apsiIOB

105 JIMBIEeKTPUKY U TTOTYIPOBOJIHUKH B
ANEKTPOCTATUYECKOM I10J1€
Konpaencarop. 21eKTpoEMKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCAaTopa

107 [TapannensHoe coeMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenpHOE COCTUHEHHE
KOHJICHCATOPOB

109 DHeprus 3apsKEHHOI0 KOHAEHCaTopa

110

Pemenue 3agau

111

JIBr>keHue 3apsKEHHOM YacTULIBI B
OJTHOPOJHOM BJIEKTPUUECKOM I10JI€

112

Pemenue 3agau

113

O06o001IeHre U CHCTEMATH3aLNs 3HAHUH 110
TeMe "OIeKTpudeckoe nose"

114

KonrtponbHas pabota no reme
"OnexTpuueckoe noiue"

115

Cuia Toka. [TocTodHHBII TOK. Y CIIOBUSA
CYIIECTBOBAHMSI IIOCTOSTHHOTO
ANEKTPUUYECKOTO TOKA

116

Hcrounnkn Toka. Hanpsokenue u 3/1C

117

3akoH OMa Uit yJacTKa LETH.
DNEeKTpUUECKOe COMPOTUBIICHHE

118

3aBHCHMOCTD COIIPOTUBJICHHUA OAHOPOJAHOTO




IIpOBOAHHMKA OT €ro AJIMHBI U IJIOIIaan
IMOIICPECYHOr0 CCUCHU S

YaenpHoe COIIPOTUBJICHHUEC BCUICCTBA.

119 1
Pemenune 3amaq

120 [TocnenoBarenvHOE, MapaIebHOE, 1
CMEIIaHHOE COEIMHEHUE ITPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX IIEKTPUUECKUX 1
ueneii. [lpasuna Kupxroga

122 Permrenue 3amau 1

123 Pabora anekTpudeckoro Toka. 3akoH 1
Jxoyna —Jlenua

124 Pemenue 3agau 1
MOIIHOCTB JEKTPUIECKOTO TOKA.

125 TenmoBas MOIIHOCTH, BhIICIsAEMas Ha 1
pesucrope

126 Pemntenue 3agau 1

127 O/1C u BHyTpEeHHEE CONPOTHUBIICHNE |
HCTOYHUKA TOKa

128 3axon OMa 11 TOJIHOM (3aMKHYTO) |
BJIEKTPUYECKON e

129 Pemenue 3amaq 1

130 MoOImHOCTh HCTOYHHKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 Konznencarop B 1ienu nocTOSIHHOTO TOKa 1

133 Pemenne 3agau 1

134 Pemenne 3amau mo Treme "IloCcTOSTHHBIHM 1




AJIEKTPUYECKUM TOK"

Permrenne 3agaua o reme "llocTOAHHBIH

135 . "
ANEKTPUYECKUI TOK

136 Pemrenue 3agaud mo treme "IlocTOSIHHBIM
AIEKTPUUYECKUN TOK"

137 O060011eHrEe ¥ cucTeMaTh3auus 3HaHUH 110
teme "[loCTOSTHHBIN 3eKTpUYEeCKUd TOK"

138 KonTponbnas pabora o teme
"ITocTOSIHHBIN IEKTPUUECKUN TOK"
DnexTpuueckas MpOBOAUMOCTD PA3INYHBIX

139 BEILIECTB. DIIEKTPUUECKUI TOK B METaJlIaX.
CBepXnpoBOJIUMOCTD
DNEeKTpUUECKUN TOK B pacTBOpax U

140 pacruiaBax 3JeKTpouToB. 3akoHbl Dapanes
JUISL BIEKTPOIM3a

141 DnexTpuueckuil Tok B razax. [lmazma

142 DNEKTPUYECKHUN TOK B BAaKyyMe.
Bakyymnbie mpu0opbl

143 DNEKTPUUYECKUN TOK B MOITYIPOBOAHHUKAX

144 [TonynpoBoTHUKOBBIE TPUOOPHI
Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mMepeHue cuiibl TOKa U HANPSKEHUS B
L[ENU MOCTOSIHHOT'O TOKa MPHU MOMOIIN

145 AHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX

nprOopoB" unu "3HaKOMCTBO € IIUPPOBOIt
naboparopueii o gusuke. [pumepsl
u3MepeHus: GU3NIECKUX BETUUUH MPH




IIOMOIIIN KOMIIBFOTECPHBIX I[aTLII/IKOB"

146

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOT'O IBUKEHUS C
LEJIBIO ONPEAEIIEHUS MTHOBEHHOM
ckopoctu"

147

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHUsl IpU
IIPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKCHHUH 10 HAKJIIOHHOU IUIOCKOCTH" WIIN
"HccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHHU NIPU PABHOYCKOPEHHOM
IBIKeHUN"

148

Ouznyeckuil MPakTUKYM 0 TeMe
"N3mepeHue yCKOpeHHsi CBOOOTHOTO
najgeHusa" win "M3yueHue ABUKEHUs Tena,
OpOLIEHHOTO TOPU30HTAIBHO"

149

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3y4yeHne JBUKEHUS Tela M0 OKPYKHOCTH
C MOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO" MiIn
"HccnenoBanue 3aBUCUMOCTH IIEpUOAA
oOpallleHus: KOHUYECKOro MasiTHUKA OT €ro
napamerpos”

150

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mMepeHue paBHOAECHCTBYIOLIEH CUIIBI
MIpH IBUYKEHUH OpyCcKa M0 HAKJIOHHOM
mnockocTu" niy "[IpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHHU JIBIKEHUS Opycka
10 HAKJIOHHOM IUIOCKOCTH Ha 3aJJaHHOE
paccTositHue OT ero Macchl”




151

DU3NYECKUI TPAKTUKYM I10 TEME
"UccneqoBaHue 3aBUCUMOCTH CHJI
YIOPYTOCTH, BOSHUKAIOUINX B MIPYKUHE U
pe3nHOBOM 00paslie, oT ux aedopmanun’
win "M3ydyeHne ABM>KEHUS CUCTEMBI TEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
nérkuit 670K"

152

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenne kodhHuimenta TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 uimeHTa
3aBucuMocTu FTp(N)" wiu "UccnenoBanue
JBIDKEHUS OpycKa 10 HaKJIOHHOM
IUIOCKOCTH C ITEPEMEHHBIM KO3 (PUIIMEHTOM
Tpenus" wnn "M3yueHue ABUKEHUS Ipy3a
Ha Bajly ¢ TpeHueM"

153

@uU3NYECKU NPAKTUKYM I10 TEME
"HccnenoBanue ycluoBUNH paBHOBECHS
TBEPAOrO TeJIa, UMEIOIIETO OCh BPALLCHUS"
nnu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" win "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOIIETO
TJI0IA b OTIOPHI"

154

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue uMIynbca Tena mno
TOpMO3HOMY IyTH" nnu "M3mepenne Cuiibl
TATH, CKOPOCTU MOJIEH 3JIEKTPOMOOUIIS 1
MOIIHOCTU cuiibl TATK" WK "CpaBHEHUE
W3MEHEHUS UMITYJIbCa TeJla C UMITYJIBCOM
cuibl" win "MccnenoBanue coxpaHeHus




UMIYyJIbCca P YIIPYroM B3auMOJICUCTBUN"
unu "M3mMepeHrne KHHETUYECKON SHEPruun
TeJa Mo TOPMO3HOMY ITyTH"

155

Pu3HYECKU IPAKTUKYM 110 TEME
"M3y4yeHre u30TepMUUYECKOTO Mpolecca
(pekoMeHI0BaHO HCIIOIb30BAHHE
nudposoii maboparopun)" niam "N3yuenue
HU30X0pHOTo nporuecca” uinu "N3yuenune
n3obapHoro nporecca” uinu "[IpoBepka
ypaBHEHHUS COCTOSTHUSA"

156

Ou3nyeckuil MPakTUKYM IO TeMe
"U3mepeHue yaenbHOM TemI0EMKOCTU" WIn
"UccnenoBanue mpoiiecca OCThIBAaHUS
pemecta" uin "HMcciaemoBanue
aauabaTtHoro npouecca” uian "U3ydyenue
B3aMMOCBSI3U SHEPTUU MEXMOJICKYIIIPHOTO
B3aMMO/ICHCTBUS U TEMIIEPATYpPhI KUTICHUS
JKUIKocTeNH"

157

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapeHus
xuakocten" unu "M3mepenue ynenbHON
TEIUIOTHI IJIaBJIeHus Jbaa" wnn "N3yuenue
CBOMCTB HAaCBIIIEHHBIX ApOB" MU
"N3mepenne abCoTIOTHOM BIAXKHOCTH
BO3/IyXa M OIlEHKa MacChl IapoB B
nomenieHun". M3mepenune kodpdummenta
MTOBEPXHOCTHOT'O HATSKEHUSI

158

Du3HYECKUil IPAKTUKYM 110 TEME
"HaGmroienne mpeBpaiieHust SJHEpruu




3apsOKEHHOT0 KOHJIGHCATOPa B SHEPTHIO
u3nydeHus ceeroauona’ wim "M3yyenue
MPOTEKAHHUS TOKA B LIETIH, COACPKAIICH
koHzaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHLMATIOB (HAPSDKEHUS) TIpU
IIOCJICIOBATEIIbHOM COCIUHCHUN
KOHJIEHCaTOpoB"

159

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue cCMEIIaHHOTO COCTMHEHUS
pesuctopoB" unu "M3Mepenue yinenbpHOro
COIIPOTHBIIEHUS IPOBOIHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HAMPSDKEHUs U1 JIaMITbl HaKaTuBaHUs"

160

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOuroieHue a5eKkTpon3a’ win
"N3mepenue 3apsiia OTHOBAJIEHTHOTO HOHA"
niu "HccnenoBanne 3aBUCUMOCTH
COIIPOTHBIIEHUS TEPMOPE3UCTOPA OT
TeMneparypsl” uin "CHATHE BOJIBT-
aMIIEpPHOI XapaKTEpUCTUKH auoja"

161

PesepBHelIit ypok. O60011IeHNE 1
cucTeMaTu3anus 3HaHUM 110 TeMe
"Kunematuka"

162

PeseprubIil ypok. O60061eHIE 1
CUCTEeMaTH3alusl 3HAaHUH 110 TeMe
"lmaamuka"

163

PeseprubIil ypok. O60061eHIE 1
cucreMaru3anys 3HaHui 1o teme "Craruka
TBEepaoro Tena"




164

PesepBubIil ypok. O60061eHIE 1
cucTeMaTu3alus 3HaHu 1o TeMe "3aKOHEI
COXpaHEHUs B MEXaHUKe"

165

PesepBHelit ypok. O000IICHHE 1
cucreMaTusanus 3Haguil no tTeMe "OCHOBEI
MOJIEKYJIIPHOKUHETUYECKON Teopun"

166

PesepBHelil ypok. O000IICHHE 1
CHCTEeMAaTHu3alus 3HaHUH 110 TeEME
"Tepmonunamuka. TernaoBbie MalIuHbI"

167

Pesepubiil ypok. O600611eHIE 1
CHUCTEMaTHU3aIl1s 3HAHUM 110 TEME
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®da3oBble epexo b

168

Pesepubil ypok. O60011eHIE 1
CUcreMarmul3anuia 3HAHUI 10 TeEME
"JnexTpuueckoe mose"

169

Pesepubiil ypok. O6006111eHIE 1
cCUCTEeMaTH3alusl 3HaHUH 110 TeMe
"ITocTOSIHHBIN 1EKTpUYECKUI TOK"

170

PesepBubiil ypok. O6006111eHIE 1
cucreMaru3anus 3HaHui mo teme "Toku B
pa3nuyYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
H3y4YeHH
s

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

B3aHMOﬂeﬁCTBHe IIOCTOSAHHBIX MAaroHuToB U
MIPOBOJIHUKOB C TOKOM. MarHuTHOE MoJe.
I'unoreza Ammnepa

Bexkrop MmarautHOM uHAYKIMU. [IpuHimn
CYyNEPNO3UIIMU MATHUTHBIX MOJeH. JInHun
MAarHUTHON MHIYKIIHHA

MarsnuTHoOe 1oJjie TPOBOTHUKA C TOKOM.
OnbIT Opcrena

Cuna Ammnepa, e€ HanpaBlIeHUE U MOAYJb

Pemenue 3agau

[TpumeHeHue 3akoHa Amnepa.
DneKTpOu3MepUTENbHbIE TPUOOPHI

Cuna JlopeHnua, e€ HanpaBlIeHUE U MOJYJIb.
JIBr>keHue 3apsKEHHOM YacTULIBI B
OJIHOPOJHOM MArHUTHOM II0JIE

Pemenue 3agau

Pa6ota cuel Jlopentia

Pemenue 3agau

11

MarHuTHoe I10JI€ B BEIIIECTBE.
(DeppOMaFHCTI/IKI/I, napa- 1 [naMaraCTuKu

12

OcHoBHbIE CBOWCTBA (heppOMarHeTUKOB.




[Ipumenenue heppomMarHeTUKOB

13 Pemenue 3agau o Treme "MarautHoe moJjie"

14 Pemrenue 3agaud mo reMme "MarautHoe 1osne"

15 SBneHne IEKTPOMAarHUTHON UHAYKITHH.
[ToTok BekTOpa MAarHUTHON MHIYKIIMHU

16 OC unnykuuu

17 3aKOH 3JICKTPOMarHuTHOM WHIYKIIUU
®dapanes

18 Buxpesoe anexrpruueckoe nose. Toku Pyko

19 OJIC uHAYKIMY B ABUKYIIAXCS
MTPOBOTHUKAX

20 Pemenne 3amaq

21 [IpaBuio Jlenna

2 WNunykrusHocTs. KaTynika "HAYKTUBHOCTH
B IICIIM ITIOCTOSIHHOI'O TOKA

T Asnenue camonnaykiuu. IC
CaMOWHIYKITUU

24 DHeprusi MAarHUTHOTO TIOJISl KaTYIITKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemtenue 3agau

%6 O06o001IeHrEe U CHCTEMATH3aLNs 3HAHUH 110
TeMe "DnekTpoaruHamMuKa"

7 KonTponbHas pabora no teme
"OnekTpoauHaMuka'

)3 Konebarenpuas cucrema. CBOOOIHEIE

KoJnebaHus1. ['apMoHnYecKre KoaeOaHus




Kunemarunueckoe u JUHAMHYCCKOC

29
OIMCaHue KOJeOaTeIbHbIX JBUKECHUM
DHepreTudeckoe onucanue. BoiBoa

30 JTUHAMHYECKOTO OMUCAHMS TAPMOHUYECKUX
KOJIeOaHU U3 UX SHEPreTUYECKOTO U
KMHEMaTUYEeCKOTO OIUCAHMUS

31 Awmmuntyna u ¢aza xonebanuit
Ilepuon u yactora xonedanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIEOAHUIM

32 MaTeMaTU4YeCKOro MasiTHuka. [lepruon
CBOOO/IHBIX KOJI€OaHU PY>KUHHOTO
MasiTHUKA

3 3aryxaromue KoieOanus. BeIHyXIeHHBIC
KoJyiebanus1. Pesonanc

34 ABTOKOJIC0aHHS

35 Pemtenue 3agau

36 Ypok-koupepenus "MexaHn4ueckue
KoJ1e0aHusl B My3bIKaJIbHBIX HHCTpyMEHTax"

37 O06001IeHre U cCUCTEMATU3AIIHS 3HAHUN 110
Teme "MexaHudeckue Koiaeoanus"

18 DNeKTPOMarHUTHHIE KOJEOaHMUS.
KonebaTtenbHbIit KOHTYD
®opmyna Tomcona. CBsI3b aMILUTUTY BT

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHEHHS SHEPTUHU B UICATHHOM

KoJie0aTeIbHOM KOHTYPC




3aTyxalomI/Ie OJICKTPOMAardiuTHBIC

41 KoJjieOaHus1. BeIHyK/1eHHbBIE
AJICKTPOMArHUTHBIE KOJICOaHMS

47 [Tepemennsblii TOK. Pe3uctop u KoHaeHCaTOp
B IICTIH IEPEMEHHOT0 TOKa

43 Karymika uHIyKTUBHOCTHU B LIETIH
MEPEMEHHOT0 TOKa

44 3axon OMa 11 ANEKTPUYECKON Lienn
MEPEMEHHOTO TOKa
MOIIHOCTh MEPEMEHHOTO TOKA.

45 AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAUYEHUE
CHUJIBI TOKA W HAIIPSIKEHUS

46 Pe3onaHc B aeKTpuUecKoil 1enu

47 Pemenne 3amaq
NneansHblif Tpanchopmatop.

48 [TpouzBoacTBO, NIepeaada u moTpedaeHue
AIEKTPUYECKON IHEPTUH
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE

49 anexkTposHepruu. Kynbrypa ucnonab3oBaHus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KM3HU

50 Pemntenue 3agau

51 Pemenne 3amaq

5 O0001IeHre B cucTeMaTH3aIs 3HAHUH 110
TeMe "DIeKTpoMarHuTHbIe KojaebaHus"

53 MexaHu4ecKkue BOJIHBI. XapaKTEPUCTUKHU

MEXaHHNYECKUX BOJIH

54

CBoliCTBa MEXaHUYECKUX BOJIH




55

3ByK. XapaKTepUCTUKH 3ByKa

Wudpassyk u ynprpassyk. LllymoBoe

56
3arpsiI3HEHUE OKPYIKaIOLIEH Cpeibl

57 Pemrenue 3anau

58 DneKTpOMarHuTHbBIE BOJIHBL. M3mydyenue
AIEKTPOMArHUTHBIX BOJIH

59 OHeprus MEeKTPOMarHuTHBIX BOJIH.
CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
[IIxana 3;1€eKTpOMarHUTHBIX BOJIH.

60 [IpmeHeHue J1eKTPOMarHuTHBIX BOJIH B
TEXHHUKE U OBITY
[IpuHIMIBI pagUOCBSI3U U TEIEBUACHHUSL.

61 Panuonoxanus. D1eKTpOMarHuTHOE
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl

6 Kontponbnas padota no teme "Konebanus
Y BOJTHBI"

63 Caer. 3aKOH MPSAMOJIUHEIHOTO
pacnpoCTpaHEHUs CBETA

64 Pemenue 3an1a4 Ha IPUMEHEHHE 3aKOHA
MPSIMOJIMHEMHOTO PACIIpOCTPAaHEHUSI CBETA

65 OTtpaxenune ceta. [L1ockoe 3epkaio.
Cdepuueckoe 3epkano
[Tpenomienue cBeta. AGCONIOTHBIN U
OTHOCHTEJbHBIN MMOKa3aTeb MPeTOMIICHHUS.

66 [TonHOE BHYTpEHHEE OTpa’KECHHUE.

[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpaKEHUs




Pemenne 3a1a4 Ha IPUMCHCHUEC 3aKOHOB

67 OTpa)KE€HUs U MPEIOMIICHUS CBETA

63 Xonx nydeit B mpusmMe. Jlucnepcus cera.
CrnoxHublii coctaB 6enoro ceeta. L[er

69 JInnzel. @OKyCHOE PACCTOSHUE U
OIITUYECKAs CHJIA JIMH3BI

70 [TocTpoenue n300pakeH B TMH3AX U UX
cucTeMax. YBEJIMYECHHE JIMH3bI
Pewrenue 3apau Ha noctpoeHue

71 M300paXeHH, MOJIy4aeMbIX C TTOMOIIBIO
JIMH3

72 ['ma3 kak onruueckas cucrema

7 Pemenue 3anau. [Ipenensl npuMEHUMOCTH
r€OMETPUYECKON ONTUKU

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Hucniepcus ceera

76 HNurtepdepennius ceeta

77 KorepeHTHbIe UCTOYHUKH. Y CIIOBUS
Ha0JIt0/IeHNsI MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3anau

79 [Ipumenenue nuTeppepeHun

80 Hudpakums cBeta

81 HudpakimonHas pemeéTrka. Y cioBue
HaOJI0ICHNUS TJIaBHBIX MAKCUMYMOB

82 Pemienue 3amau

83 [TonepedyHOCTH CBETOBBIX BOJIH.




HOJ'I?IpI/I?)aI_[I/IH CBCTa

84 Pemrenue 3amau 1

85 CBeTOoBbIC ABJICHUS B IPUPO/IE 1

26 O060011eHre ¥ cucTeEMaTh3auus 3HaHUH 110 1
teme "OnTtuka"

87 KonrtponsHas pabora no teme «OnTuKa» 1
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHHUKH. 3aKOHBI AIEKTPOJIUHAMUKH U 1
MPUHIIUATT OTHOCUTEITLHOCTH

29 [Toctynatel cnenuaibHOM TEOPUU 1
OTHOCHUTEIIHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON HHTEPBAL.
[IpeobpazoBanus JlopeHma. Yciosue

90 NPUIUHHOCTH. OTHOCUTENBHOCTD |
OJIHOBPEMEHHOCTH. 3aMeJIJIeHHE BPEMEHU U
COKpAaIIeHHE JUIMHbI

01 DHeprus U UMNYJIbC PEISITUBUCTCKOM 1
YaCTHUIIBI

9 CBsi3b Macchl C HEpPTrUel U UMITYJIHCOM 1
PENSATUBUCTCKOM YaCTULIBI. DHEPTHS OKOS

93 PaBHOBecHOE TeI0BOE U3ITYyUEHHE 1

94 3akoH cmenieHus Buna 1

95 I'unoreza M. I1nanka o kBantax. ®OTOHBI 1

96 DHeprus U UMMyibc GpoToHa 1
®otorddext. OnpiTet A. I'. Cronerosa.

97 1
3akonbl poTtorddekTa

98 VYpaBHenue DiiHmreitHa i Gotodddexra. 1




"Kpacnast rpanuna" ¢porosddexra

99 JNasnenue ceera. Onbitel I1. H. JIeOenena

100 BonHoOBEIE CBOIICTBA YaCTHII
Bounbl nie bpoind. [[nmuHa BoJiHbI 1€

101 Bpoiins u pazmeps! 00J1aCTH JTOKAIM3AIUN
JBUKYIIEHCS YaCTHUIIBI

102 KoprnyckyssipHO-BOJIHOBOM yaJln3M

103 Judpakius 3JeKTPOHOB Ha KPUCTAILIAX
Creuunduka usmMepeHuit B MUKPOMUDPE.

104 CooTHollIeHUsT HeonpeAeIEHHOCTEN
I'eitzenbepra

105 Pemenue rpadguueckux 3agau

106 Pemrenue pacu€THbIx 3a1a4
Kontposbnas padota mo temam: "OCHOBBI

107 CTQO", "KoprnyckynsipHO-BOJTHOBOM
nyanuzm"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa.
[TnanerapHast Mmozens atroma Pesepdopaa

109 IToctynatel bopa

110

Bunel ciektpoB. CriekTp ypoBHEH aHepruu
aToMa BOZIOPOAA

111

CnoHTaHHOE U BBIHYXXJICHHOC N3JTYUCHUC
CBE€Ta

112

Jlazep

113

Hyknonnas monens siapa I'eiizenOepra-
MBaHeHKo. 3aps1 1 MacCOBOE YUCIIO SApA.
N3otomnsl. PagroakTuBHOCTH




114

3aKOH paJIn0aKTUBHOTrO pacnana. CBoiicTBa
MOHU3HPYIOUIETO U3JIyYeHUs. Biausaue
PaIMOAKTUBHOCTH Ha )KMBBIC OPTaHU3MBI.
Ho3umerpust

115

DHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie
cuibl. Jledekt Macchl siapa. SnepHbie
peakuuu. Snepusie peakTopsl. [IpobiemMsr
YIPaBIIsEMOT0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCEKThI Pa3BUTHUS SIIEPHOMN
SHEPTEeTUKHU

116

MeTo1bl perucTpanuy U UCCIICJOBAHUS
3JIEMEHTApHbIX YacThll. OyHIaMEHTAIbHbIC
B3aUMOJCUCTBUA. baprnoHbl, ME30HBI U
nentonsl. [IpencraBnenue o CtanaapTHOM
Mozenu. KBapk-riarooHHas MOEIb aIipoOHOB

117

®dusuka 3a npenenamu CTaHnapTHON
Moaenu. TéMHas maTtepust U TEMHas
sHeprusi. EnuHCTBO (pusnueckoi KapTHHBI
MHpa

118

Dtarnbl pa3BUTHUS ACTPOHOMUU. 3HAUCHHE
aCTPOHOMHHU

119

[TpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
O0BSICHEHHS IPUPOJIBI KOCMHUYECKHUX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKUX
HCClIeIOBaHUH

120

CoBpEeMEHHBIC ONITHYECKHIE TEJICCKOIIBI,
paxnoTeNecKonbl, BHEaTMOChepHas
aCTPOHOMHUS




121

Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKue
3BE3/IBI, IJIAHETHI, UX BUIUMOE IBIIKEHUE

122

Comnneunas cuctema. Comnnite. Conneunas
aKTUBHOCTH. MlcTounuk sHepruu CosHIa U
3BE3]T

123

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
Jlnarpamma "cneKTpajabHbIM Kjlacc —
CBETUMOCTB"

124

3BC3IH)I IJIaBHOM II0CIICI0BATCIIbHOCTH

125

Buytpennee ctpoenue 38€31. COBpeMEHHbIE
MPEJICTABICHUS O TPOUCXOKICHUH U
spomonuu ConHIa u 3BE31,. DTallbl JKU3HH
3BE3/1

126

Mieunsii [1yre — nama ["anaktuka. Tursl
rajlakTuK. YEpHbIe OBIPBI B APAX TaJaKTUK

127

Bcenennas. Pacimpenne Beenennoil. 3akoH
Xa66ma. Teopus bonbiioro B3pbiBa.
PenukroBoe nzmyuenue

128

MacmrabHas ctpykrypa Beenennoid.
Meraranaktuka

129

Hepeménnsie npobieMbl acTpOHOMUHT

130

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccneqoBanne MarHATHOTO TTOJIS
MOCTOSTHHBIX MarHUTOB" W
"HccmeqoBanne CBOMCTB
¢beppomarnerukoB" unu "HccnenoBanue
JIEUCTBUS MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"




DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue cunbl Amrepa" win "M3yuenue
131 3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbI TOKa"
iy "OnpeneneHne MarHuTHOM UHAYKITUU
Ha OCHOBE U3MepeHUsl cuibl Amnepa”

DU3NYECKUN TPAKTUKYM I10 TEME
"UccneqoBaHue ABJICHUS

132 AJIEKTPOMArHUTHON MHIYKIMH'" WIIHA
"OnpeneneHne HHAYKIIMU BUXPEBOTO
MarHuTHOTO moasa"

Ou3nyeckuil MPakTUKyM IO TeMe
133 "UccnenoBanue sBICHNUA CAMOUHIYKIAN"
i "COopKa MOJIENN SJIEKTPOMArHUTHOTO

reHeparopa"

®Ou3MUECKUil MPAKTHKYM 10 TEME
134 "N3mepenue neproia CBOOOTHBIX

KOJIeOaHUN HUTSHOTO U MIPYKUHHOTO
MAasITHUKOB"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
135 "IIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM
MasTHHUKE"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue nepeMEHHOr0 TOKa 4epe3
136 IIOCJIEI0BATENBHO COEIUHEHHBIE
KOHJEHCATOP, KaTyIIKy U pe3UCTop" Uin
"UccnenoBanue paboThl HCTOUHUKOB CBETA

B LIETIM IEPEMEHHOI0 TOKa"

137 @u3NYECKU IPAKTUKYM IO TEME




"M3y4yeHue nmapameTpoB 3ByKOBOW BOJIHBI"

138

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue nokasaTelis IpeaoMIICHUs
crexna" win "[lomyuenue n3oopaxxeHus B
CHCTeME U3 IJIOCKOro 3epKaia U JIMH3b!"

139

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BelecTBa (Ha IpUMepe
*)uakux uH3)" uim "M3mepenue
(hOKYCHOTO PacCTOSTHUS PACCEUBAIOLITNX
nuH3"

140

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmonenue qudpaknuu, nHTephepeHInn
Y NoJisipu3anuu cpera'

141

Pu3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHre UMITyJIbCa U SDHEPTUU
PENATUBUCTCKUX yacTULl (1o poTtorpadpusm
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
none)"

142

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1lnanka Ha
OCHOBe ucciefoBanus Gporordpdexra” win
"HccnenoBaHue 3aBUCUMOCTH CHUJIbI TOKA
Yyepe3 CBETOAMO/] OT HaNpsKeHus"

143

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue CIeKTpa pa3pexeHHOr0
aTOMapHOI0 BOJAOPOJa U U3MEpEHUE
noctostHHOW Punbepra"




144

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanne paainoakTUBHOTO (hOHA C
HCIOJIb30BAaHUEM JO3UMETpA" UITH
"N3yueHue moromeHus: 0eTa-4yacTuil
amoMuHueM"

145

DU3NYECKUN TPAKTUKYM I10 TEME
"Habaronenus 38€30H0T0 HEOaA
HEBOOPYXEHHBIM TJIa30M C UCIIOJIb30BaHUEM
KOMITHIOTEPHBIX MTPHIIOKEHUHN IS
OTIpeIeTICHUS TIOJIOKEHUST HEOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoyIapus 1 sipkue
3BE31b!" win "HaOmroaeHus B TENECKOII
JIyHbI, T1aHET, TYMaHHOCTEN U 3BE3/IHBIX
CKOILIEHHI"

146

O06001eHre U cucTeMaTU3alus 3HaHUH.
Ponb ¢pu3uku u acTpoHOMHHU B
9KOHOMMYECKOM, TEXHOJIOTMYECKOH,
COLIMAJILHOW U 3THYECKOM chepax
JEATEIIbHOCTH YEJIOBEKA

147

O06o011ieHre 1 cucTeMaTH3aIysl 3HaHui.
Poinb 1 MecTO GU3MKU M ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MHUPA

148

O00011IeHNE U CUCTEMATHU3aI1s 3HAHUH.
Ponp pusmdaeckoit Teopun B popMupoBaHUN
MIPEJICTAaBICHUI 0 PUBNUYECKON KapTUHE
MUpa, MECTO (PU3MYECKON KapTHHBI MUpa B
o011IeM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEJICTABICHUN O IPUPOJE




149

O060011IeHrEe ¥ cucTeMaTh3aluus 3HaHUH 110
TeMme "Kunemaruka"

150

O06001IeHYE ¥ cUCTEMATU3alUs 3HAHUN 110
teme "Kunemarnka"

151

O000111eH1E ¥ CUCTEMATHU3AaIMs 3HAHUHN 110
teme "Jlunamuka"

152

O060011IeHrEe ¥ cucTeMaTh3aluus 3HaHUH 110
teme "Craruka TBEpAOro tena'

153

O06o0061eHre U cucTeMaTu3alus 3HaHu# 10
TeMe "3aKOHbI COXpaHEHHS B MeXaHUKe"

154

O00011eHre ¥ cUcTeEMaTH3alus 3HaHUH 110
Teme "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN
Teopun"

155

O00011eHre ¥ cUcTeEMaTH3alus 3HaHUH 110
teme "Tepmoaunamuka. TerioBbie
MaIIuHb"

156

O060061eHne U cucTeMaTU3alus 3HaHUH 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
dazoBble nepexo bl

157

O0001IeHre U cUCTEMAaTH3alUs 3HAHUH 110
Teme "DnekTpuueckoe mose"

158

O00011IeHIE U CUCTEMATHU3aIMs 3HAHUN 110
TeMe "I10CTOSIHHBIN 3JEKTPUIECKNN TOK"

159

O06o011ieHne 1 cucTeMaTu3alys 3HaHuH 110
teme "Toku B pa3nnyHbIX cpepax”

160

O0001IeHre 1 cucTeEMaTH3als 3HaHUH 110
teme "MarautHoe nose"




161

PesepBHbIil ypok. O600611cHIE 1
cHCTeMAaTHU3aIis 3HaHUH 10 TEME
"DnekTpoMarHuTHasA UHAYKIUs"

162

PesepBHelit ypok. O000IICHHE 1
CHUCTEMATHU3AaNA 3HAHUH 110 TEME
"Mexannyeckue Konedanus"

163

PesepBHelil ypok. O000ICHHE 1
CUCTEMaTHU3allis 3HAHUM 110 TEME
"DneKTpoMarHUTHbBIE KosieOaHus "

164

PesepBHblil ypok. O60611eHE 1
cUCTEeMaTH3alusl 3HaHUH 110 TeMe
"MexaHu4YecKue 1 3JEKTPOMarHUTHbIE
BOJIHBI"

165

Pesepubiil ypok. O600611eHIE 1
cucreMaru3anus 3HaHui mo teme "Onruka"

166

PesepubIiil ypok. O6006111eHIE 1
cucreMaru3anys 3HaHui 110 Teme "OCHOBEI

CTO"

167

PesepBHelIit ypok. O60011IeHNE 1
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayannu3m"

168

PesepBHelIit ypok. O60011IeHNE 1
cucTeMaTu3alus 3HaHui no teme "duszuka
atoma"

169

PesepBHrlit ypok. O6001IeHNE 1
crcTeMaTHU3anus 3HaHuii o Teme "dusnka
aTOMHOTO SiJIpa U DJIEMEHTAPHBIX 4aCcTHII"

170

PesepBHelit ypok. O6001ICHNE 1




cUCTeMaTH3alus 3HaHUH 110 TeMe
"DnemMeHTHI acTpopuznku"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» ®usuka, 10 kmace/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. non
penakiueit [TapdpentreBoit H.A., AkninonepHoe oomecTBo «M31aTenscTBo
«IIpocsemenue»

» ®uzuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakuueit [lapdpentreBoit H.A., AkiinonepHoe ooiiectBo «M31aTenbCcTBO

((HpOCBGHIGHHG»






