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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OpraHU3alUgX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  OOydaroluXcsl.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca (uzuku yriayOJEHHOTO YPOBHS IO3BOJIAET pPEaU30BaATh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM 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 it pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma no gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
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
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJAXO/OB K TMpernojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus 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. LLKompHBINi Kype GU3UKH — CHCTEMOOOPa3yIOIInii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHE (U3NYECKUX 3HAHUM OMpENeNHUiIo Xapakrep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MUpa o0ydvaromerocsi, B (POpMHUPOBAHWE YMEHUW MPUMEHSATH HAYYHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

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 SBIIETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0benMHEH BOKPYr (¢u3nyeckux Teopuil. BenymuM B Kypce sBisercs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIeCTBa, a TakKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKECHUN HM3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 00CyXIEeHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUH CAMOCTOSITENIFHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTtepuana, JabopaTopHbie pabOThl U pabOTHI MTpakTUKyMa. [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 CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa O€3 MOIIaroBO HHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBLHOTO MpoIlecca UCXOs U3 0COOEHHOCTEH MOYypOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEIITOKEHHBIX THITOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYEHHbIC 3aKOHBl U 3aKOHOMEPHOCTH KaK W3 OJHOr0 pasliefia Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENHU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabOunere (U3MKU JOMKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe obOopynoBanue (opmMupyercs B COOTBETCTBUU C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYECKUX TIPUMECHECHUH.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O0OPYAOBAHUSA JOJDKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPHUPOABI, pA3BUTUE HX HHTEIUIEKTyaJIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(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 BO3MOYHBIX chpepax  Oyayuiei
npo(heCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeIHETO 0011ero o0pa3oBaHus:

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

(bopMHpOBaHUE YMEHHI MIPUMEHSATh TEOPETUUECKUE 3HAHUSA JJI1 O0OBICHEHUS
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 MoJenH, aJeKBaTHOM YCJIOBMSIM 3aJauyd, B TOM YHCIE 3aaay
WHKEHEPHOIO XapaKTepa;

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

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUEeCKUX OKCIEPUMEHTOB, aHalM3a MW HUHTEpHpeTanuu  UHbOpMaIuH,
OIPENENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

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



pa3BuTHE UHTEpeca K chepam nmpodheCcCHOHATBHON NESITEIEHOCTH, CBSI3aHHON
¢ pU3UKOH.

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

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAsI HayKa o npupojae. HayuHslil MeTo/ MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

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

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

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPaHUIIbI €ro MpUuMeHUMocTU. Pusznueckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne Ccwibl TOKAa W HAmpsDKEHUS B LENHM NOCTOSHHOTO TOKa IpHU
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.

Mexanudeckoe naBmkeHHe. OTHOCUTEIBHOCTh MEXAHHUYECKOTO JBHXKCHHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHUKHU.

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

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
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.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBasi W JUHEHHas cKopocTh. Ilepmom m wactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JNBWKEHUE CHapsAO0B, LEMNHbIE, IIECTepEHYAThIE W PEMEHHBIE IEpeaauH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanue ABMKEHUN C UCIIOIb30BAaHUEM 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.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHEHHE IyTEW, TPACKTOPHUM, CKOPOCTEH IBMIKEHUS OJHOTO M TOTO XK€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepenne yCKOpEeHHs MPpU MPSIMOJUHEHHOM PAaBHOYCKOPEHHOM JABUXEHUHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKCHUH.

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

W3yyenue nABWKEHHS Tena, OpoOIIeHHOro ropu3oHTansHOo. [IpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

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

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHHs] KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaIbHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckoid MMpOTHL. JIBUXKEeHHE
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. Cuna cONpOTHUBICHUS NpPU JBUKEHUU Tela B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE 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  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHUI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TrUMOTE3bl O HE3aBUCHMOCTH BPEMEHH JBHKEHHA 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 Fr,(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTymarenbHoe W BpallaTebHOE JBHKCHHUE
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€3pa3IMuHOE PAaBHOBECHE.

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

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. LleHTp 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 MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHManbHble W HENOTEHLHMAIbHbIE CWIbL. lloTeHIManbHas 3Heprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeTbs KOCMUYECKask CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOW JHEPIHH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEUCTBUU Ha TEJO CUJIbI TSYKECTU U CHIIbI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepeHnne nMIrysbca Tella o TOpMO3HOMY ITyTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccnenoBanre COXpaHEHHs UMITYJIbCA ITPH YIIPYTOM B3aMMOJIEHCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUM TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JBWKEHUS M B3aUMOJEWCTBHS 4YacTHI] BewecTBa. MoJEnH CTpPOEHUs Ta3oB,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE 3THUX



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-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13b a0COIOTHON TEMIIEPaTypbl TEPMOJIMHAMUYECKONH CUCTEMBI CO CpeIHEN
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, nadopamopmnsie padomuol, npaKmuKym.

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

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nuzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KAaK CPEIHHE 3HAYEHHsI BEJMYWH, ONMHCHIBAKOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuaeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—KiamnelipoHa W BbIpak€HUE /JII BHYTPEHHEW SHEPTUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOIIECCHI.

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

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

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YAelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

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

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AlUs «TEIUIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENIbHBIX TEIIOEMKOCTEN BEIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusd. McmapeHue u KumneHue. YJelbHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

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

[IpeoOpa3zoBanue 3HEprun B (Pa3oBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



KanwinspHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJIKOCTH.

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.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopMalud  pe3MHOBOro oOpasua  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN HIEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUS DIJIEKTPUYECKOrO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE ANEKTPUUYECKOE TOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIIMAJIIOB ISl AJIEKTPOCTATUYECKOro TMojisl (KaKk OJHOPOAHOTO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JUMHUN HaNpsHKEHHOCTH HJTUX TOJEH |
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

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

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIbHOM COEUHEHNH KOHAEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust CynieCcTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHHMKHM
toka. Hanpsikenue U u D1C é.

3akod OMa U1 y4acTKa [EMH.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COMPOTUBJICHUS
OJTHOPOJHOrO IPOBOJHMKA OT €ro JUIMHbI W IUIOMIAJHA MOINEPEYHOrO0 CEYEHHUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux menei. [IpaBuia 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) DJIGKTPUYECKOM I1emu. MOITHOCTh 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 HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUSA Il PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU TTOCTOSIHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE 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 npejesna u3MepeHus amiepMmerpa (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
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

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



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
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-ITydyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UCTOp, (HOTOAUON, CBETOJNMOM, TalbBaHHWKA, padUHUPOBAHUE MEJH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHbI 3JIeKTponn3a Papajes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U 1U(GPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYMKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

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



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHUI, U3MEPUTENbHBIE MPUOOPHI, UPPOBas TadopaTOpusI.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTops!l u UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
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, XKHUJIKHE KPUCTAIIIbI, HIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABUKCHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJIOJUIBHUK, KOHIULMOHEP, TEXHOJIOTUU
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. diekTpoauHamMuka.

Tema 4. Macnummnoe noe.

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

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

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



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 1eCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl Ammepa.

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 mHAyKUIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJAHOM 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
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alIOMUHUEBOH (METHOM) TpyoOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne HAYKIUY BUXPEBOIO MATHUTHOTO TIOJIA.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunematudeckoe M JIMHAMUYECKOE OINHUCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUN HCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

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

[Tonsitue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe Koebanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K01e0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopmMupoBaHUsI MPEICTABICHUN 00 HACATHPHON MOJICNIN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHMN HUTSHOTO U MPYXKUHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BBIHYKIECHHBIX KOJICOAHHI.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUU B UACAIBHOM KOJEOATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HAOpsDKEHHsS] TMPU Pa3IMYHON (popme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHblii  Tpancopmatop. IlpoumsBonacTBo, mnepegaya W mnoTpedIeHue
AIEKTPUYECKON IHEPTUU.

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

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEpeay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopenp 3IeKTpOMarHuTHOTO TeHEepaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHUWYECKHUX BOJIH: OTpPa)XXEHHUE, MpeloMJIeHue, UHTepdepeHuus M
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalysl BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJIsipu3aLusl, MHTeppepeHus U audpakuus.

[IIxana 3JIEeKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

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

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHPPaKPaCHOTO U YIALTPAPUOIETOBOTO U3ITyICHHM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPAHEHHE CBETA B OJHOPOIHON cpexe. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
nperaomiieHus. OTHOCUTENBHBIN MTOKa3aTeb npenoMiieHus. [1I0cTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yros MOoJHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opMmyJsia TOHKOW JIMH3BL. Y BEIMYEHHUE, 1aBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromiast cnoco6HoCTh. [1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHHUKOB. [IpuMepbl KJIacCMUYECKUX
UHTEP()EPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne XoJa CBETOBBIX ITYYKOB 4Epe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PeIIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokasarens MpeioMIICHUS CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIUH3.

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 AUQGPakImOHHOTO CIIEKTpA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  NPUMEHMMOCTHM  KJIACCMYECKOM  mexaHuku.  [loctymatsel
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbCa 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 cMmemenus Buna. 'nnoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakarollyto moBepxHocTh). OmbiTel [1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka usmeperuit B Mukpomupe. COOTHOIIEHUSI HEOMPEAeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanre 3akoHOB BHEIHETro (poToaddekra.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nmocrossaHoM [lmanka Ha ocHOBe uccienoBanus Gororddekra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

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



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue 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.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

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

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

MeTtonbl perucTpaiuy U UCCIAEA0BAHUS SJIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

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

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4eCcKkre yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HWccnenoBanue TPeKoB 4acTuil (10 TOTOBBIM (poTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3y4yenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JUIsI OOBSICHEHUS TIPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTA. BHYTpeHHEE CTpoeHHe
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA 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. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qH0r0 HEOa HEBOOPYKEHHBIM TJIA30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3n4ecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  M3MEPEHHUM, HMCCIEAOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o00uIeHNE U cUCTEMaTU3alus COIEpkKaHUs pas3liesoB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
¢duzuka», «JIEMEHTbl ACTPOHOMUHU U aCTPOPUZUKI.

Ponp ¢u3ukm u acTpoHOMHH B SKOHOMHUYECKOM, TEXHOJIOTMYECKO,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
(duznyecKoil Teopuu, posb GU3NUECKON Teopuu B (OPMUPOBAHUU MPEACTABICHUI
0 (pu3muecKol KapTUHE MHUpPaA, MECTO (PU3NUECKOW KapTUHBI MHUpa B OOILIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JIBW)KCHUS B JKUBOW MNPHUPOAE, OKOJOTHMYECKHE PHUCKUM TIPU NPOU3BOICTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3JIEKTpoJIBUTaTeNb SIKOOM, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieub,
JMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTeNb, pasap, PaAuONPUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMS Y4yeOHOro mpenMera «Du3nkay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IeCTBa, PACIIUPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aAKTUBHOTO U OTBETCTBEHHOI'O WI€HAa POCCUICKOro 00I11eCTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

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

e YMEHHME B3aMMOJCHCTBOBATH C  COLHMAIbHBIMHU HWHCTUTYTAMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHUKECHUSIM
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 ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3HMUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO W CaMOOOpPa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpyKalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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 LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHMBOPEUMS B PacCMaTPUBAEMbIX
(bU3NYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAyYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH TMOHATUSMU U METOAAMHU
buznueckoil HayKu;



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

BJIAJICTh BUAAMHU JACATEIBHOCTA [0 MOJYYEHUIO HOBOTO 3HAHUSA, €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 3ajadvy,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

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

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

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KU3HEICSATEIbHOCTH;

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

Pabora c nndopmanueii:

BJIAJ€Th HABBIKAMH MOJy4YEHUS MHPOpMALHUU (PU3HUECKOTO COJEP KAHUS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMUOHHBIX M KOMMYHUKAIMOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKaHMS B Pa3IM4YHBbIX (popmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIEHWE Ha YpoKax (HU3MKM U BO BHE-YpPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
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 AEMCTBHH C yu€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeessaTh poyid ¢ y4€TOM MHEHUI YYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBIATH NPOOJEMBI, CTaBUTh H
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO APYIUIMU B 00JaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M 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;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E 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

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIKOYAIOLWIErO0  CIOCOOHOCTh  MOHUMATh  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 MOTHBAILIUU, BKIIIOUAIOIICH 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
paspemarh KOHMIUKTHI.

[MPEAMETHBIE PE3VJIBTATBI



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

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JOTHYECKOM cdepax AedaTebHOCTH
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
(bopMHUpPOBaHUY MTPEACTABICHUN O (HU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNMIOTHO Yymnpyras nedopmanus, adbCOIIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

pa3nuyarh yCioBUS (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (DUINUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbI KHHEMATUKH PABHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
OHEPrUH, CBSI3b Pa0OTHl CUJIBI C U3MEHEHHEM MEXaHUYECKON 3Hepruu,
yCIOBUSL paBHOBeCHs TBEPAOrO Tejla), MPU OSTOM HCIOJIb30BATH
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOM HSHEPIrUEN TEIJIOBOTO JBWIKEHUS W KOHLIEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPIrUEN TENJIOBOTO ABMKEHHS €T0 4acCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knanelipona, mepBbIA 3aKOH TEPMOAMHAMHKH, 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 IOJIO)KEHUSI U 3aKOHBI JIEKTPOJUHAMHUKHU (3aKOH COXpPaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUA: 3aKOHbI OMa uId ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEIIECHNE, 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,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3eMi€éil BOMM3M €€ TOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO MOJI,
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, JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIUIOBOE JIBMKEHHE 4YacCTUI[ BEUIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH 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, IEJaTh BEIBOABI 10 PE3YJIbTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIIOKEHHON TMIOTE3bL: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax Yy4eOHOro OJKCIIEpUMEHTa, NpPaKTUKyMa 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 (u3MUEeCKON MOJENM, OTBedaroued TpeOOBaHUSIM 3a/lauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh pe3yibTaTbl W KOPPEKTHUPOBATH METONbl 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: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PaCCyKJIEHUI ¢ ONOPOIl HAa N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOekHBIX YUEHBIX-
(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 MpPOLECCaMU, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jMyHble CIOCOOBl paboThl ¢ MHpOpManuend (HU3NIECKOro
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 UHTEPIIPETALUN
uHbOpMaIlMK, TOJYYEHHON U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHWW B  TpoIecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsiX, aJICKBAaTHO OIICHMBATHh BKIJAJ] KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

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

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HAy4yHOW KapTUHE MHpA, POJIb aCTPOHOMHHU B
MPAaKTUYECKON  JEATETLHOCTH 4YeJOBeKa M JalibHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEHHUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TMPUMEHHMOCTA Mojeleld (U3MYECKUX Tl U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHJYKIIMM B D3JIEMEHTE OJJIEKTPUUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
doToapdexra, mnepBbld W BTOPOM mocTynarsl bopa, TpUHIMI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIs, MOTEHIINAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIMYJbC, TOJHAS DHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTpa)Ke€Hue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

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

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3NHBIX CUCTEMAX, B MEKIaJaKTHUUYECKON
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEeIIOKEHHON
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYAOBAHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NYECKUX TEOPUN
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemaTth KayeCTBEHHbIE 3aJaud, TpeOyIolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (GU3UYECKUE SBIICHUS;

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

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

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIHOJB30BAaHUU JOCTHXKCHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

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

paboTarh B TpYyIIE C HMCHOJHEHUEM pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K OyayIied nmpodeccnoHanbHOM AesITEIbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.
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Kourposbubie IIpakTHyeckue
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padoTshI padoThI
pecypcsl
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11 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
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4.1 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO SIpa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITA 15
' JEeSTENIbHOCTH, IPHOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTsbI

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

®dusnka — pyHAaMeHTaIbHas HayKa O
pupojie

Hay4HbIil MeTO/] TO3HAHUSI U METO/IbI
uccieIoBaHusl (PU3UYECKHUX SIBICHUIN

DKCIEPUMEHT U TEOPHs B MPOIIECcCe
no3Hanus npupoabl. Habmonenne u
OKCIIEPUMEHT B (PU3UKE

CrniocoObl u3mepeHus: pU3NYECKUX BEIMYUH

AOCOII0THAS U OTHOCHUTEIIbHAS MOTrpeIIHOCTHU
H3MepeHHI>i (bI/I3I/I‘-IeCKI/IX BCINYHNH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3KKK B OPMUPOBAHUN COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
JEATENBHOCTH JIIOJEH

Mexanundeckoe asmxkenne. Cucrema oTcyera.
OTHOCUTENBLHOCTH MEXAHUYECKOTO
newkenus. [Ipsmast u oOpatHast 3a1a9n
MEXaHUKH

Paanyc-BekTop MaTepuaibHOM TOYKH, €T0O
MIPOEKITMY HA OCH KoopAuHAT. TpaekTopusi.
[Tepememnenue. CkopocTs. X mpoeknuu Ha




OCH KOOpAMHAT

10

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO IBHXKCHUS

Ciio)keHue nepeMeIieHH U CKOPOCTEH.
Penrenue 3amau

11

HepaBnomepnoe nBrxenre. MrooBeHHas
cKopocTb. Y ckopenue. [Ipsmonuneitnoe
JIBUJKEHHE C ITOCTOSIHHBIM YCKOPEHUEM

12

13

14

I'paduueckoe onucanue npsIMOINHEHHOTO
JIBUKEHUSI C IOCTOSIHHBIM YCKOPEHUEM

CBobosHoe najsieHue. Y cKopeHue
CBOOOJIHOTO Na/IeHUsl. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX IpapuKu

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

15

KpusosmueliHoe nBrkeHue. J[BuxKeHue 1o
OKPY’KHOCTH. YTJIOBasl U JIMHEHHAsI CKOPOCTb.
Ilepnon u yactora. LleHTpOoCTpEMUTEIIBHOE U
IIOJIHOE YCKOPEHHUE

16

17

18

KonTponbhas pabota no teme "Knunematuka"

IIepsriit 3axk0H HeroToHa. MHEpUMaibHbIE
cucremsl orcuéra. [IpuHnun
oTHOCHUTEIbHOCTH I anmmies.
HeunepnuanbHbie CHCTEMBI OTCUETA

Cuna. PaBHogeicTByromas cuia. Bropoi
3akoH HeroroHa. Macca




Bzaumopeiicteue ten. Tpernit 3aKk0H

19 HeroTona

20 [Mpunuun cynepno3unuu cui. Pemenue
3aJa4 Ha MpUMEHEeHne 3akoHoB HploToHa
3aKOH BCEMUPHOIO TATOTEHUSI.

21 OKBUBaJCHTHOCTh IPABUTALIMOHHON U
WHEPTHOU MacChl

99 Cuna TsDKeCTH M yCKOpeHHe CBOOOHOTO
naJicHus
JIBrxkeHne HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYecKast CKOpocTb. 3akoHbl Kerurepa

24 Cuna ynpyrocru. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona v BUIBI CHIT TPEHHS.

25 JIBUKEHUE B )KUJKOCTHU U Ta3e C y4ETOM
CHJIBI COTIPOTUBJICHUS CPEIbI

26 Hasnenue. 'mapocratnueckoe AaBiICHHE.
Cwia Apxumena

97 AbcomoTtHo TBepnoe Teino. [ToctynarensHoe
U BpaIIaTebHOE JIBMKEHUE TBEPIOTO Tela

98 MOMEHT cuiIbl OTHOCUTEIBHO OCH BPALICHUS.
[Lieuo cumel
CrnoxeHne CHJl, MPHIIOKEHHBIX K TBEPIAOMY

29 teny. LleHTp TsxkecTH Tena. Y cinoBus
paBHOBECHS TBEPJIOTO Tena. Bumbl
paBHOBECHS

30 Penrenne 3amau

31 KonTtponbHas padora no teme "/lunamuka.




Craruxka TBepaoro tena'

32

33

34

HMiynbc MaTepUalIbHONW TOUYKH, CUCTEMBI
MaTepUaAIbHBIX TOYEK. LIeHTp macc cucrembl
MaTepHAIbHBIX TOYEK. Teopema 0 IBHKEHUU
LIEHTpa Macc

Nmnynbe cuiibl 1 UBMEHEHUE UMITYJIbCa Tella.
3aKOH COXpaHEHHs uMITyJbca. PeaktuBHOE
JIBIDKEHHE

Mowment HMITYJIbCa MaTepHaﬂBHOﬁ TOYKH.

Hpe,I[CTaBJ'IeHI/Ie 0 COXpaHCHHUHU MOMCHTA
HMITYJIbCA B HCHTPAJIIbHBIX ITOJIAX

35

Pemenue 3amau

36

37

38

Paborta cuibl Ha MaJIoOM U Ha KOHEYHOM
nepemenieHnn. I padguueckoe npeacTaBieHne
paboThl cuibl. MOIIHOCT CHJTBI

Kunernueckas sneprus. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPIUH
MaTepUaIbHOU TOUKH

HOTGHHI/IaIII)HBIG M HECIIOTCHIUMAJIbHBIC CUJIBI.

ITorenumanbHas sHeprus. Bropas
KOCMHYECKast CKOPOCTh

39

TpeTbs kocMudeckasi ckopocTb. CBs3b
paboThl HEMOTEHIINATBHBIX CUJI C
M3MEHEHNEM MEXAHUYECKOM dHEpPTun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXAHUUYECKOHN 3HEPTUU

40

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBHenue bepHyium nisa uieanbHON




SKUIKOCTH

KoHTposbHast pabota 1o teme "3akoHbI

H COXpaHEHHUs B MEXaHHKe"
Pa3BuTHne nipeacTaBieHuit 0 Ipupoie

42 terioTel. OcHOBHBIE ToN0KeHuss MKT.
Huddysus. bpoyHoBckoe 1BHKEHHE
CtpoeHue ra3000pa3HbIX, KUJAKUX U TBEPIBIX

43 Ten. XapakTep ABUKCHUS U B3aUMOJICHCTBUS
YaCTHII BEIIECTBA
Macca u pa3Mepsl MOJIEKYIT (aTOMOB).

44 KonnuectBo Bemectna. [locrosinnas
ABoraapo

45 Temneparypa. Temiosoe pasHoBecue. [lkana
Ienascus

46 Pemenue 3amau

47 WneanpHbIil ra3. I'a3oBbIe 3aKOHBI

48 Ypasaenue Menzeneesa-Knaneiipona.
Pemenue 3anau

49 AOcomoTHas TemriepaTtypa. 3akoH JlanpToHa

50 N3omnporeccsl B U1€aIbHOM T'a3e C
MOCTOSIHHBIM KOJINYECTBOM BELIECTBA

51 I'paduueckoe npencraBaeHNe U30MPOIIECCOB:
U30TepMa, U30X0pa, n306apa

52 OcnoBHoe ypaBHeHne MKT

53 Pemenue 3amau
CBs13b a0COTIOTHON TeMIEPaTyphl

54 TEPMOJIMHAMHYECKON CUCTEMBI CO CpEIHEN

KMHETUYECKOM 3HEpruei mocTynaTeabHOro




TCIIJIOBOT'O IBUXKCHU A eé HacCTHuIl

55

56

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
teMme "OcHoBsl MKT"

Kontposbnast padota mo teme "OCHOBBI
MKT"

57

TepMoanHaMuyeckas cucTeMa. 3aJJlaHue
BHEIIHUX ycnoBul i T/ cucremsl.
Bneminue v BHyTpeHHUE TapaMETPBbI.
[Tapametpsl T/l cuctemsbl kak cpegHue
3HAUYECHUS BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE

58

Hynesoe Hauano TepMOAUHAMUKH.
Camonpoun3sBosibHas penakcauus T/]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

59

60

61

Mojenpb ueabHOrO Ta3a B TEPMOIMHAMUKE.
VYcioBus TPUMEHUMOCTH 3TON MOJEITH

YpasHenue Menpeneesa-Knaneiipona u
BBIPAKECHUE 11 BHYTPEHHEN SHEPIUU

BeIpaxkenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOTO UCAJIBLHOIO rasa.
KBasucrarnuecknue 1 HECTaTUYECKHE
IIPOLECCHI

62

OnemeHnTapHas paboTa B TepMOANHAMHUKE.
Brruucnenue pabotsl o rpaduky npoiecca
Ha pV-auarpamme

63

Tennonepenava kak crocod W3MEHEHUS
BHyTpeHHel sueprun T/l cuctemsl 6e3
COBepIIeHHsI pabOThI




64

KOHBGKHHH, TCIIOIMIPOBOAHOCTD, U3JIYUCHUC

KonuuecTBo Terminotel. TemioéMKocTh Tena.
VenbHas U MOJISIpHAs TETIIOEMKOCTH

65 BEILECTBA. Y JIeJIbHAS TEIIOTa CrOpaHus
TOTLIINBA

66 Pacuér konuuecTBa TEIIOTH NpU
Teruionepeaye

67 [Tonsitre 06 agnadatHom mporuecce. [lepBsrit
3aKOH TePMOJUHAMHUKHU
KonunuecTBo TemnoTsl u paboTa Kak Mepbl

68 U3MEHEeHHs BHyTpeHHel sneprun T /]
CUCTEMBI
Bropoii 3akoH TepMOAMHAMUKH TSI

69 PaBHOBECHBIX 1 HEPAaBHOBECHBIX ITPOLIECCOB.
HeobOpaTumMocTs IPUPOTHBIX TTPOIIECCOB

70 [TpuHIMIIBI 1eHCTBUS TEMIOBBIX MAIIIKH.
KT

71 MaxkcumansHoe 3Hauenue KII1. [lukn Kapuo

72 Pemenue 3amau
DKOJIOTUIECKHUE ACTICKTHI UCIIOIh30BaAHUS

73 TEIJIOBBIX ABUraTeneil. Temmosoe
3arpsi3HEHUE OKPYKaIoIIel cpebl

74 Pemenne 3amau

75 O06o01IeHre U cucTeMaTU3alus 3HaHUN 0
teme "Tepmoaunamuka. TemnoBbie MamHbI"

76 KonTponbhas pabota no teme
"Tepmonunamuka. TeniaoBble MalIUHbI"

77 [TapooOpa3oBaHue U KOHIEHCALIUS.




Hcnapenne n kunenue. Y nenbHas TeILIoTa
napooOpa3oBaHUs

HaCBIH_[eHHble 1 HCHACBIICHHLBIC I1aphbI.
KaugecTtBeHHas 3aBUCUMOCTD INIOTHOCTH U
JAaBJICHUS HACBINICHHOTO ITapa OT

78 TEMIEPATYPhI, UX HE3AaBUCUMOCTH OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIEPaTyphbl KUTICHUS OT JAaBJICHUS B
KUIAKOCTH

79 Bnaxxnocts Bo3yxa. AGcotoTHas U
OTHOCHTEJIbHAS BIAKHOCTh

80 Pemenue 3amay
Tépnoe Teno. Kpucraminueckue u

81 aMmopdHbIe Teaa. AHU30TPOITHS CBOMCTB
KPHUCTAIIJIOB

82 [InmaBnenue u xpucraumsanus. Y gebHast
TeruioTa miasiaeHus. Cyonumanus
Hedopmaruu TBEpaOTO Tena. PacTskenue u

83 cxarue. Casur. Monyie HOwra. [penen
yhnpyrux aedopmanuii
TennoBoe paciIMpeHue KUIKOCTEN U

84 TBEPABIX Te. AHTAPMOHH3M TETUIOBBIX
KoJIe0aHUI YacTHUI BEIIeCTBa

85 [IpeoOpazoBanue sHEPTUU B (Ha30BBIX
nepexojax

86 YpaBHEeHHE TEIJIOBOTO OajlaHca

87 Pemenue 3amau

88 [ToBepxHOCTHOE HaTsDKeHHE. KanmuispHbie




ABJICHM. J{aBlIeHHE 110 NICKPUBIIEHHOMN
IIOBEPXHOCTBIO Kuakoctu. Popmyna
Jlamtaca

89

O060011eHNe U CUCTeMAaTH3aIMsl 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30BbIe IEPEXOBI"

90

91

92

KoHnTtpoinbHast pabota 1o Teme "Arperaraoie
cocTosiHus BellectBa. Pa3zoBble epexoabl”

DJIeKTpHU3alus TNl U €€ MPOSBICHUA.
DnekTpuyeckui 3apsia. [[Ba Buaa
AJIEKTPUYCCKUX 3apsoB. [IpoBoHUKH,
JTURJIEKTPUKU U TIOTYIIPOBOTHUKU

DJIeMEHTApHBIN 3JIEKTPUYECKUN 3apsia. 3aKOH
COXpaHEHHUs FJCKTPUUYECKOTO 3apsiia

93

94

B3anmopericteue 3apsanoB. Toueunsle
3apsiibl. 3akoH Kymona

Pemenue 3amau

95

Onektpuueckoe nose. Ero neiictBue Ha
IIEKTPUICCKUE 3aPSIJIbI

96

Hanpsx€HHOCTh 3JIEKTPUYECKOTO TOJIS.
[TpoOubIii 3apsan. JInHUN HAMPSHKEHHOCTH
3JeKTpUYecKoro nosst. OTHOpoIHOE
3JIEKTPUYECKOE T0JIE

97

98

HOTCHI_II/IaHBHOCTB QJICKTPOCTATUYCCKOTI'O
moirst. PasHocTs IMOTCHIHUAJIOB U HAIIPSAXKCHUC

IloTrenumnanbHas OHCPIuAd 3apsiaa B
SJICKTPOCTATHUYICCKOM I10JIC. IloTenuman
SJICKTPOCTATUYCCKOI'O ITOJIA




CBs13b HaPSKEHHOCTH I10JIS1 U Pa3HOCTH

99 MOTEHLIUAJIOB JUIS AJIEKTPOCTATUYECKOTO
noJist

100 [IpuHIMT Cynepro3uIinu MEKTPUISCKIX
oJIeH

101 Pemenue 3amau

102 ITone Toueunoro 3apsiaa. [losne paBHOMEpHO
3apshKeHHOMN chepbl
[Tone paBHOMEPHO 3apsHKEHHOTO MO0 00BEMY

103 mrapa. [lone paBHOMEpPHO 3apsKEHHOM
0EeCKOHEYHOM! MII0CKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TIOJIE.
YcnoBue paBHOBECHS 3apsI0B

105 JIM3IIEKTPUKY U TIOTYITPOBOIHHUKH B
3JIEKTPOCTATUYECKOM T0JIe
Konpnencarop. DneKkTpoéMKOCTh

106 KOHJICHCATOPa. DICKTPOEMKOCTH IIOCKOTO
KOHJIeHCaTopa

107 [TapamienpHOE COEIMHEHNE KOHIEHCATOPOB

108 ITocnenmoBaTensHOE COSTMHEHIE
KOHJIEHCATOPOB

109 DHeprus 3apsKEHHOr0 KOHAEHCaTopa

110 Pemenue 3amau

111 JIBrkeHne 3apsyKeHHOW YacTHIBI B
OJTHOPOTHOM DJIEKTPUIECKOM IT0JIe

112 Pemenue 3amau

113 O0001eHne 1 cucTeEMaTU3ALMS 3HAHUI 110

TeMe "DnekTpudeckoe nosue"




KonTtponpHast pabora o teme

114 |
DJIeKTpruyecKoe moJe"

Cuna toka. [ToctosiHHBIN TOK. Y cnoBus

115 CyILLIECTBOBAHUS IIOCTOSTHHOTO
AIIEKTPUYECKOTO TOKA

116 Hcrounnku Toka. Hanmpsokenue u 3C

117 3akon OMa 11 yyacTKa LEIH.
DNEKTPUUECKOE COMTPOTUBIICHHE
3aBUCHUMOCTb COIIPOTUBIIEHUS OJJHOPOIHOTO

118 IIPOBOJIHHKA OT €0 JUIMHBI U IIJIOIIAIN
MOTIEPEYHOI0 CEUEHUs

119 VY aenbHOE COMPOTUBIICHHUE BELIECTBA.
Pemenue 3amau

120 [locnenoBarenbHOE, NapauIeIbHOE,
CMEIIaHHOE COeIMHEHHE IPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX IEKTPUIECKHX
neneil. [IpaBuna Kupxroga

122 Pemenue 3amau

123 Pabota anexkTpudeckoro Toka. 3akoH J[xoyist
—Jlenna

124 Pemenue 3amau

125 MOUTHOCTB 37EKTPHUUECKOro Toka. TernoBas
MOIITHOCTb, BbI/IENIsieMasi Ha pe3ucTope

126 Pemenne 3amay

127 O/1C u BHyTpEHHEE CONPOTUBIIEHNE
HMCTOYHUKA TOKA

128 3axon OMa 715 TOJTHOM (3aMKHYTOM)

AIEKTPUYECKON LIETTH




129 Pemienue 3anau 1

130 MoOIHOCTh UCTOYHUKA TOKA 1

131 KopoTtkoe 3ambikanue 1

132 KonpneHncarop B Lienu NoCTOSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3anay no teme "IlocTossHHBIN 1
ANEKTPUUECKUN TOK"

135 Pemenue 3agau mo reme "IlocTOSHHBIN 1
3JIEKTPUYECKUM TOK"

136 Pemenue 3anau no teme "IloctosiHHBIN 1
AJIEKTPUYECKUM TOK"

137 O06o00mIeHre U cUCTeMaTH3aIMsl 3HAHUH 110 1
teMme "[locTosHHBIN 2neKTpuYecKuii ToK"

138 KonrponsHas padorta no reme "[locTostHHBIIH 1
3JIEKTPUYECKUN TOK"
DneKTpuyuecKas MPOBOJUMOCTb PA3IUYHBIX

139 BEUIECTB. DJIEKTPUUECKHI TOK B METaJlJIaX. 1
CBepxnpoBOANMOCTb
DNEeKTPUUECKUN TOK B pacTBOPax U

140 pacriaBax 3JIeKTpOJIUTOB. 3akoHbl Dapajes 1
JUTSL 3JIEKTPOIH3a

141 DnexkTpuuecKkui Tok B razax. [lnaszma 1

142 DIIEKTPUYECKUH TOK B Bakyyme. BakyymHbIe 1
npubopbI

143 DIIEKTPAYECKHI TOK B IIOJYIIPOBOJHUKAX

144 [TomynpoBoiHUKOBBIE TPUOOPHI 1

145 ®u3NYecKuil TPAKTUKYM 110 TEME




146

147

148

149

150

"M3MepeHue Cuiibl TOKA U HANIPSKEHUS B
LENU MMOCTOSTHHOTO TOKAa MPH MOMOILU
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
puOopoB" uin "3HaAKOMCTBO ¢ IUPPOBOH
nabopaTtopueii 1o ¢puzuke. [Ipumepsr
U3MepeHus: PU3NUECKUX BETMUUH MIPH
MOMOIIN KOMITbIOTEPHBIX JATYUKOB"

®u3nueckuil NpakTUKyM 1o teme "M3yuenue
HEPaBHOMEPHOTO JIBUXKEHUS C LIENbIO
onpeAesieHuss MTHOBEHHOM ckopocTh"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepeHune ycKopeHus rnpu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JBUKEHHUHU 110 HAKJIOHHOM INTIOCKOCTH" WK
"UccnenoBanue 3aBUCUMOCTH IIYyTH OT
BPEMEHHU NIPU PaBHOYCKOPEHHOM JBUKEHUN"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nafgeHus" win "M3yyeHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

®uznyeckuil npakTukyM 1o teme "M3ydyenue
JBHUKEHHUS TeJla IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOZYJIK0 CKOPOCTBIO" MITN
"HccnenoBaHue 3aBUCMMOCTH IIEPUOAA
oOpaleHnss KOHUYECKOT0 MasTHUKA OT €ro
nnapaMerpoB”

Du3nUeCcKuil IPAKTUKYM 110 TEME
"M3MepeHne paBHOAEHCTBYIOIIEH CUIIBI IIPU
JIBIODKEHUH OpycKa 110 HaKJIOHHOM




wiockocTy" wnu "lIpoBepka runoressl o
HE3aBHUCHUMOCTH BPEMEHU JABHIKEHUS OpycKa
10 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
pacCTOSHHUE OT €ro Macchl"

151

152

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCUMOCTH CHII
YIPYTrOCTH, BO3HUKAIOIINX B MPYKUHE U
PE3UHOBOM 00pa3Ile, oT ux aedopmanun”
win "M3yuenue IBMKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepes
nérkuii 0J10K"

Ou3nyecKkuil MPakTUKYM 0 TeME
"U3mepenue ko3P PuirienTa TpeHus mno
BEJIMYMHE YIIIOBOTO KO3 uirenta
3aBucuMoctd Frp(N)" wnu "UccnenoBanue
JBUKEHHS OpYyCKa M0 HAKIIOHHOW TIOCKOCTH
C IepeMeHHbIM KO3 (DULIMEHTOM TpeHHs"
nin "M3yuenue NBMKEHUS rpy3a Ha BaLy C
TpeHuem"

153

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEP/OrO Tella, UMEIOIIETO OCh BpalleHHs "
iy "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuér cwi ynpyroctu" win "U3yuenune
YCTOMUYMBOCTHU TBEPAOTO TEJIA, UMEIOILIETO
MJI01Ab OTIOPHI"

154

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"M3MepeHune UMITyJIbca Tela Mo TOPMO3HOMY
nytu" uinu "M3mepenue cuIibl TSIru, CKOPOCTH




155

156

MOJICITH SJICKTPOMOOHUIIS i MOIITHOCTH CHJTBI
Taru" unu "CpaBHEHHUE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIbI" WIIH
"UccnenoBanue coxpaHEHUs] UMITYJIbCA TIPU
ynpyrom Bzaumoaeictsun" win "M3mepenne

KHMHETHUYECKOM SHEPTUH TeJla 0 TOPMO3HOMY
n

nyTH
®u3nueckuil NpakTUKyM 1o teme "M3yuenue
U30TEPMUYECKOTO Mpoiiecca (PEeKOMEHI0BaHO
ucIob30Banue nudposoi maboparopun)"
nin "M3yueHnue n30X0pHOTro mporecca" uin
"N3yuenune nzobapHoro nporecca’ uiu
"IIpoBepka ypaBHEHUS COCTOSTHUSA"

Ou3nyecKkuil MPakTUKYM IO TEME
"N3mepenue yaenbHOU TemI0EMKOCTU" WiIn
"UccnenoBanue mpoiiecca OCThIBAaHUS
Bemectsa" win "McciaenoBanue anuadbaTHOrO
nporecca” win "M3yuenne B3auMOCBsI3H
SHEPTUH MEKMOJICKYIISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPHI KUTICHUS
JKugkocren"

157

®uznyeckuil npakTukyMm 1o teme "M3ydyenue
3aKOHOMEPHOCTEN UCTIAPEHUS XKUIKOCTEN"
iy "M3mepenue yaenbHOM TeIIOThI
IU1aBJIeHus baa" uinm "M3ydenue cBONCTB
HaCBILIEHHBIX NMapoB" win "M3mepenne
abCOIIOTHON BIAKHOCTH BO3/lyXa U OLIEHKA
Macchl IapoB B noMmeneHun'". zmepenue
Kod(puImeHTa NToOBEPXHOCTHOTO HATSHKEHUS




158

159

Pu3N4eCKU IPAKTUKYM 110 TEME
"HaGnronenne npeBpalieHus SJHEpruu
3apsKEHHOT'0 KOHAEHCATOpa B YHEPTHI0
n3nydeHus ceeroauona’ win "M3ydyenue
MPOTEKaHUs TOKA B LIETIH, COJepKaIlen
KoHAeHcarop" uinu "Pacnipenenenue
Pa3HOCTU NMOTEHIIMAIOB (HAMPSHKEHUS) TIPU
MOCJIEZI0BATEILHOM COEIUHEHUU
KOHJIEHCAaTOpoB"

Ou3nuecKuil MPaKTUKYM 110 TEMe
"UccnenoBanue CMEIIAaHHOTO COSTUHEHUS
pe3uctopoB" unu "M3aMepenue yieabpHOro
COIPOTUBIIEHUS IPOBOJIHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HAIPSHKCHUS IS JIAMITbl HAKaJTUBaHUS"

160

Pu3nYecKuil TPAKTUKYM 110 TEME
"Habnronenue anektponuza’ wim
"N3mepeHnue 3apsiia 0JHOBAJIEHTHOTO HOHA"
wim "HMccnenoBanue 3aBUCUMOCTH
COIPOTHBIIEHUSI TEPMOPE3UCTOPA OT
Temneparypbl” win "CHATHE BOJIBT-

aMIIepHON XapaKTepUCTUKU Auonaa"

161

Peseprubrit ypok. O6001eHuE 1
cHCTEMaTHU3alMs 3HAHUI 110 TEME
"Kunemaruka"

162

163

PeseprubrIit ypok. O6001eHIE U
CUCTEMAaTH3aIMsl 3HAHHUH 110 TeMe
"lunamuka"

PesepBHslit ypok. O6001ICHHE U




cucreMarusanus 3Hanui mo reme "CraTuka
TBEpAOro Tena"

164

165

166

PesepBHeiit ypok. O600ICHHE 1
CHCTEMAaTHU3alMs 3HaHUH 10 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHKe"

PesepBHbIil ypok. O0001ICHHE U
cucTreMaTu3anus 3HaHui no teme "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON Teopun"
PesepBusiit ypok. O60011eHNE U

CUCTEMATHU3aIUs 3HAHUH 10 TEME
"Tepmoaunamuka. TennoBbie MaluHb!"

167

PesepBHeIit ypok. O600IICHHE 1
CHCTEMAaTH3alMs 3HAHUH 110 TEME
"ArperaTHble COCTOsIHUS BeliecTBa. Pa3oBbie
nepexonl"

168

Peseprubiit ypok. O60011eHIE U
CucreMaTru3sanus 3HAHUH 110 TEME
"Onexrpuueckoe noiue"

169

170

Peseprubriit ypok. O600111eHIE U
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"TTocTOSIHHBIN ANEKTpUYECKUil TOK"

PesepBHsIit ypok. O600IIEHHE U
cucreMaTHu3anus 3HaHuil o reme "Toku B
pa3In4YHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudposbie
o/ Tema ypoka Beero Konrpoabnsie IIpakTuueckue B —
padoThbI padoThbI pecypeni
BzaumMoneiicTBre MOCTOSTHHBIX MATHUTOB U
1 MIPOBOTHUKOB C TOKOM. MarHuTHOE ToJIe. 1
['mnore3a Amnepa
Bextop marauTtHOU nnaykuuu. [Tpunnummn
2 CYINEpHO3UIIMA MarHUTHBIX Mosiel. JInnuu 1
MarHMuTHON MHTYKIIUU
3 MarauTHOE 1oJ1e MPOBOJHUKA C TOKOM. OTBIT 1
Opcrena
4 Cunia AMriepa, e€ HampaBJICHHE U MOJTYJIb
Pemenue 3amau 1
5 [Ipumenenue 3akoHa Amnepa. 1
DNeKTpOnu3MepUTENbHbIE TPUOOPHI
Cuna Jlopenna, e€ HampaBlieHHUE U MOJYJIb.
7 JIBr>KeHue 3apsyKeHHON YacTHIIbI B 1
OJTHOPOJIHOM MarHUTHOM ITOJIe
Pemenue 3amau
9 Pa6ora cuel JlopeHma
10 Pemenue 3amau
11 MarauTHoOe I10JI€ B BEIIECTBE. 1
deppoMarHeTHKH, Imapa- U JHaMardHeTHKH
12 OcHoBHBIE CBOWCTBA (heppOMArHeTUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pertennie 3agau o reme "MarautHoe 1ose"

14 Pemenue 3amay mo reme "MaraurtHoe 1oie"”

15 SIBNEHHE ANEKTPOMArHUTHOW WHTYKITHH. 1
[ToTok BekTOpa MAarHUTHON MHIYKIIMHU

16 OC unaykuuu 1

17 3aKOH 3JICKTPOMarHuTHOM WHIYKIIUU 1
®dapanes

18 Buxpesoe anexrpuueckoe nozie. Toku Dyko 1

19 O/J1C uHAYKIMH B ABMKYLIUXCS IPOBOJHUKAX 1

20 Pemenue 3amgau 1

21 [IpaBuio Jlenma 1

99 NunyxTtuBHOCTH. KaTymka MHIYKTUBHOCTH B 1
LIENN MOCTOSIHHOTO TOKa

93 Asnenue camonnaykiuu. IC 1
CaMOWHTYKIIHH

24 DHeprus MarHUTHOTO TOJISl KaTYIIKUA C TOKOM. 1
DNEeKTPOMarHuTHOE MOJIe

25 Pemenue 3amgau 1

26 O06o001IeHre U CHCTEMATH3aLNs 3HAHUH 110 1
Teme "DnekTpoarnHamMuKa"

97 KonTponbHas pabota mo Teme 1
"OnexTpoauHamuka'

28 Konebarenpuas cucrema. CBOOOIHEIC 1
KoJiebanus1. ['apMoHnYecKre KoaeOaHus

29 KunemaTnueckoe ¥ TMHAMHUYECKOE OIMMCAHUE 1
K0J1€0aTeNbHbBIX IBMKEHUH

30 OHepreTudeckoe onvcanue. BeiBos 1




ANHAMHUYCCKOI'0 OIIMCaHud TrapMOHHUYCCKUX
KosieOaHMi U3 ux OHEPIETHYCCKOTO U
KHHEMAaTHYECKOI'O OITMCaHUuA

31 Awmmuntyna u ¢aza xonebanuit
[Tepuon u yactora konebanuit. [lepuon
MAaJIBIX CBOOOIHBIX KOeOaHuNi

32 MareMaTtuudeckoro mastTHuka. [lepuon
CBOOO/IHBIX KOJIEOaHU TIPY>KMHHOT'O
MasiTHAKA

33 3aryxaromue koneOanus. BeiHyx1eHHBIC
xonebanus. Pe3onanc

34 ABTOKOJIC0aHMS

35 Pewenue 3amau

36 Ypok-koHpepeHus "MexaHndecKkue
KoJe0aHusl B My3bIKaJIbHBIX HHCTpyMeHTax"

37 O06o001IeHre B cucTeMaTH3aIs 3HAHUH 110
Teme "Mexanndeckue kojieoanus"

38 DNeKTPOMarHUTHHIE KONeOaHMUs.
KonebaTtenbHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMILTATY BT

39 3apsia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIbI
TOKa B KOJIeOaTEIbHOM KOHTYpE

40 3aKOH COXpaHCHHS SHEPTUH B UICATHHOM
KoJ1e0aTeIbHOM KOHTYpE
3aryxarlue MIeKTPOMArHuTHbIC KoJIeOaHusl.

41 BreinyKeHHBIE 2TIEKTPOMAarHUTHBIS
KoJIcOaHHs

42 IIepemeHHBIH TOK. Pe3uctop u KoHIEeHCaTop B




LCIHU IIEPEMCHHOT'O TOKA

KaTYI_HKa HHIAYKTHUBHOCTHU B LCTIN

43 MIEPEMEHHOTO TOKa

44 3akoH OMa Jy1sl SJIEKTPUUYECKOM 1enu
MIEPEMEHHOT0 TOKa
MOImHOCTh IEPEMEHHOT0 TOKA.

45 AMIIIUTYHOE U IEUCTBYIOLIEE 3HAUECHUE
CHJIBI TOKA U HAPSHKEHUS

46 Pe3oHaHC B 35IeKTpUYECKOH 1eTH

47 Pewenue 3amau
Wneansublif Tpanchopmatop. [Iponssoactso,

48 nepeaayda u moTpeOIeHUe AIEKTPUIECKON
SHEpPTUU
DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE

49 anekTposHeprun. KynbpTypa ucrnoib30BaHus
AJIEKTPOIHEPTHHU B TIOBCETHEBHOM KHU3HH

50 Pemenue 3amau

o1 Pemenne 3anau

59 O06o0011eHne U cucTeMaTu3alys 3HaHuH 10
Teme "DJeKTpOMarHuTHbIe KojebaHus"

53 MexaHnnyeckne BOJIHbL. XapaKTepUCTUKHU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHHMYECKUX BOJTH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 Wndpazsyk u ynprpassyk. lllymosoe
3arpsi3HEHNE OKpY Karoleil cpeabl

57 Pemenue 3amau




58

QHGKTpOMaFHI/ITHBIC BOJIHBEI. I/ISJIY‘-IGHI/IG
SJICKTPOMArduTHBIX BOJIH

59

60

61

OHeprus IeKTpOMarHuTHbIX BojH. CBoMcTBa
AJIEKTPOMAarHUTHBIX BOJIH

[IIxana »1eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne PJIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY

HpI/IHI_II/IHBI paanuoCBA3U U TCICBUACHUS.
Paguonokanus. SJIGKTpOMaFHI/ITHOG
3arpA3HCHUC OKPY)KaIOH_[eﬁ CpCabl

62

KonTponpnas padota o Teme "Konebanus u
BOJIHBI"

63

64

Caert. 3aKOH MPSAMOJIMHEINHOTO
pacnpocTpaHEeHHs CBETa

Pemenue 3aga4d Ha IMPUMCHCHHUC 3dKOHA
HpHMOHHHeﬁHOFO pacnpoCTpaHCHUs CBETa

65

66

Otpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkaio

[Ipenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN 1MOKa3aTelb MPEIOMIICHHUS.
[TonHOE BHYTpEHHEE OTpa’KEHHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpakKeHUS

67

68

Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHOB
OTPAXKEHUS U MPETOMIICHHUS CBETA

Xon nydent B mpusMe. Jlucnepeus cera.
CnoxHbIN cocTaB Oenoro ceera. LBer

69

JInn3el. @OKYCHOE PACCTOSHHUE U ONTUYECKAs




CcuJjia JTUH3bI

[TocTpoenue n3o00pakeHUi B JIMH3aX U HX

70 cucTeMax. YBEJIMYCHUE JIMH3bI
Pemenue 3a1a4y Ha oCTpoeHMe

71 M300pakeHUH, MOTy4aeMbIX C IIOMOIIBIO
JIUH3

72 I'ma3 xak ontuyeckas cucrema

73 Pemenue 3anay. [Ipenensl mpuMEeHUMOCTH
F€OMETPUYECKOM ONTUKH

74 CkopocTb cBETa M METO/IbI €€ U3MEPEHUs

75 Hucnepcus cera

76 Nutepdepennus ceera

o KorepeHTHble HCTOUHUKU. Y CIIOBHS
HaOJI0CHNSI MAKCHMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue nuTeppepeHun

80 Hudpaxius ceera

81 JudpakionHas pemeTka. Y cioBue
HaOJI01CHUS TJIaBHBIX MAKCUMYMOB

82 Pemenue 3amau

83 [TonepeunocTs cBeTOBBIX BOJH. [lossspusanus
cBeTa

84 Pemenue 3amay

85 CBeToBBIE BIIEHUS B IPUPOJIE

86 O0600611eHre U cucTeMaTU3alus 3HaHUu# 110
teme "OnTtuka"

87 KonTponbnas pabora no teme «OnTuka»




I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKOMN

88 MEXaHUKH. 3aKOHBI JICKTPOJUHAMUKH U 1
IPUHLUI OTHOCUTEIBHOCTU

89 ITocTynatsl cieruanbHOU TEOPUU 1
OTHOCHUTEIIEHOCTH
[IpocTpaHcTBEHHO-BPEMEHHON MHTEPBAL.
[IpeobpazoBanus Jlopenma. Ycnosue

90 npUIMHHOCTUA. OTHOCUTEIFHOCTh 1
OJTHOBPEMEHHOCTH. 3aMe]ICHUE BPEMEHH U
COKpaIleHHe JJTNHBI

o1 DOHeprust 1 UMITYJIbC PEISITUBUCTCKON 1
YaCTHUIIbI

92 CBs3b Macchl ¢ 3HEpruei 1 UMIYyIbCOM 1
PENATUBUCTCKOMN YaCTULBL. DHEPIHsl TOKOS

93 PaBHOBECHOE TETIIOBOE M3ITyUeHHE 1

94 3akoH cMenieHus Buna 1

95 I'umoresza M. [Tnanka o kBaHTax. @OTOHBI 1

96 DHeprust 1 UMITyJIbC POTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1
3akoHbl poTorpdekTa

08 VYpaBHenue DiiHTelHa U1 GoTorPdeKTa. 1
"Kpacnast rpanuna" ¢pororddexra

99 Jasnenue ceera. Onwithl [1. H. JIeOeneBa 1

100 BostHOBEIE CBOMCTBA YaCTHI]
Bomnnsl ne bpoins. /lnuna BonHsl 1¢ bpoiis

101 U pa3Mepbl 00J1aCTH JIOKAIU3aluu 1
JBIDKYILEHCS YacTUIIBI

102 KopnyckynspHo-BOTHOBOH Ayain3m 1




103

Judpaxius 3JeKTPOHOB Ha KpUCTaIaX

Cnenuduka u3MepeHU B MUKPOMUPE.

104 CooTHollleHUs HEOIPEeAeNEHHOCTEN
Ieiizenbepra

105 Pemenue rpadguveckux 3amau

106 Pemenne pacuéTHbIX 33124

107 Kontposbnas padota mo temam: "OCHOBBI
CTO", "KopmycKyJsspHO-BOJIHOBOU Tyanu3m"

108 OnpITHI 10 UCCIIEOBAHUIO CTPOEHUS aTOMA.
[Tnanerapnast Mmozens atroma Pesepdopna

109 [Tocrymarter bopa

110 Bunel ciektpoB. CiekTp ypoBHEH dHEprun
aToMa BOZOpOAa

111 CrioHTaHHOE U BBIHYKJEHHOE U3TyUCHHE
cBeTa

112 Jlazep
Hyknonnas monens siiapa I'eiizenOepra-

113 MBaHeHKo. 3apsi 1 MacCOBOE YUCIIO SApA.
N3otomnsl. PagroakTuBHOCTH
3aKoH paJiM0aKTUBHOTO pacnajaa. CBoicTBa

114 MOHU3UPYIOUIET0 U3nydeHus. Biusuue
PaaMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
Josumerpus
OHeprus CBA3U HYKJIOHOB B sA1pe. SnepHsie
cuibl. Jledext maccel sapa. SAnepHbie

115 peakuuu. Snepusie peakTopsl. [Ipobiemsr

YIIpaBJIACMOT'O TCPMOAACPHOI'O CUHTC3a.
OKOJIOTMYECKHE aCIIEKThI Pa3sBUTHUA HﬂepHOﬁ




SHEPTEeTUKHU

MeToabl perucTpanu 1 ucciae10BaHus
3JIEMEHTApHbIX yacTull. @yHIaMEHTaJIbHbIE
116 B3aUMOJCUCTBUA. bapuoHbl, ME30HBI U
nentonsl. [Ipencrasnenue o CtanaapTHOM
Mmojenu. KBapk-riitooHHas MOJEIb aJpOHOB

®usuka 3a npeaenamMu CTaHIapTHOW MOJIEIIH.
117 TémHas Marepus U TEMHas SHEPTHUSL.
EnuncTBO (Dm3nveckoit KapTHHBI MUpa

OTansl Pa3sBUTHUA aCTPOHOMUU. 3HauecHMUE
ACTPOHOMUH

118

[TpruMeHNMOCTH 3aKOHOB (PH3UKH IS
0O0BSCHEHHS IPUPOABI KOCMUUYECKHIX
00BbeKTOB. MeTOIbI aCTPOHOMHUYECKHX
HCCIeIOBaHUM

119

COBpCMeHHI)IC OIITUYCCKHE TCICCKOIIBI,
120 paauoTEeNeCKOIbl, BHEaTMOChepHas
aCTPOHOMHUS

121 Bun 3Bé3nH0r0 HebOa. Co3Be3nus, sipKue

3BE3/IBI, INTIAHETHI, UX BUAUMOE JBIKECHIE

Conneunas cucrema. Connne. ConHeunast
122 akTUBHOCTb. MlcTouHuk sHeprun CosHLa u

3BE3]

3BE3/1bI, UX OCHOBHBIE XaPAKTEPUCTUKH.
123 Jlnarpamma "creKTpajabHBIN KJlacc —

CBETHUMOCTB"

124 3Be3abI IIIaBHOM ITOCIIEN0BATEIILHOCTH

125 BuytpenHnee crpoenue 38€31. CoBpeMEHHbIE




MPEJCTABICHUS O TPOUCXOKICHUHU U
spoJrroriui CoTHIA U 3BE3]. DTaIlbl )KU3HHA
3BE3]T

126

127

128

Mnuneunsiii [1yte — Hama I'anaktuka. Tunsl
raJlakTuk. YEpHbIE ABIPBI B AIpax rajJakTHK
Bcenennas. Paciupenue Beenennoid. 3akoH
Xab6ua. Teopust bonbiioro B3peiBa.
PennkroBoe uznyuenue

MacmrabHas cTpykTypa Beenennoii.
Meraranaktuka

129

130

Hepeménnsie npobieMbl acTpOHOMUHN

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccaeqoBaHnue MarHUTHOI'O ITOJIA
MOCTOSHHBIX MarHuToB" uinn "MccienoBanue
CBOMCTB (peppOMarHeTuKoB" uim
"HccnenoBanue QeCTBUS [IOCTOSHHOIO
Mar"HuTa Ha paMKy ¢ TOKoM"

131

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue cunbl Amrepa" wiu "M3yuenue
3aBUCUMOCTH CHJIBI AMIIepa OT CUJIBI TOKA"
win "Onpenenenre MarHUTHOM MHTYKIIUU Ha
OCHOBE M3MepeHus cuibl Ammepa”

132

133

Pu3NYECKU MPAKTUKYM 110 TEME
"HccnenoBanue siBJIECHUS 3JIEKTPOMAarHuTHOM
nHAyKIun'" wim "OnpenerneHne HHIyKIAN
BUXPEBOI'0 MarHUTHOTO NOJIA"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"UccnenoBanue sBIEHUS CAaMOMHIYKIIUN"




i "COopka MOJENN SIEKTPOMArHUTHOTO
reHeparopa"

134

135

136

137

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOIHBIX KoJeOaHui
HUTSHOTO U IPYKUHHOI'O MasiTHUKOB"

DU3NYECKUI TPAKTUKYM I10 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasTHHUKE"

®dusnyeckuii MPakTUKYM 110 TeMe
"HccnenoBaHue NepeMEHHOT0 TOKa 4epes
MIOCJIE0BATEIBHO COCANHEHHBIC
KOHJICHCATOP, KaTyLIKy U pe3UCTOp" HIIH
"UccnenoBanue padoThl HCTOUHUKOB CBETA B
LIETIH TTIEPEMEHHOT0 ToKa"

dusnyeckuil NpakTukyM 1o teme "M3ydenue
[1apaMeTPOB 3BYKOBOI BOJIHBI"

138

Pu3HYECKUl IPAKTUKYM I10 TEME
"N3mepenune nokasaTelis IpeaoMICHUs
crexna" win "[lomyuenue n3oopaxxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

139

@uU3NYECKU IPAKTUKYM II0 TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO
paccTosiHUS OT BellecTBa (Ha MpuMepe
xuakux auH3)" win "M3mepenue GoKkycHOro
paccTOsSHUS PACCENBAIOIINX JINH3"

140

@u3nYeCcKUil NPAKTUKYM IO TEME
"Habmonenne nudpakuuu, nHTepHepeHnn
U noJisipu3anuu ceera'




141

142

143

@uU3NYECKUN IPAKTUKYM 110 TEME
"OnpeneseHue UMMYabCca U SHEPTUHU
peNATUBUCTCKUX YacTull (1o gororpadusm
TPEKOB 3aPsKEHHBIX YacTUIl B MATHUTHOM
nose)"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosinHon [li1anka Ha ocHOBE
uccaenoBanus poroddpdexra” wim
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA
4yepe3 CBETOAMOJ OT HampsKeHUs "

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue CeKTpa pa3peskeHHOTO
aTOMapHOI'0 BOJIOPO/a U U3MEPEHUE
noctostHHOM Punbepra"

144

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue paainoakTUBHOTO (hOHA C
UCIOJIb30BaHuEM ao3uMerpa” win "M3yuenune
MOTJIOIIEHUs OeTa-4acTHIl aTFOMUHUEM "

145

146

@uU3NYECKU IPAKTUKYM II0 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYXEHHBIM TJIa30M C UCIOJIb30BAHUEM
KOMITbIOTEPHBIX MPUIOKEHUHN IS
oTpeeNeHus TIOJI0KEeHUST HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiymapus 1 sipkue
3BE316!" win "HaOmroaeHus B TENECKOII
JlyHBI, TUTAHET, TYMAHHOCTEH ¥ 3BE3THBIX
CKoIJIeHuI"

O0001IeHre U cucTeMaTu3anus 3HaHuii. Pois




(OM3HUKYU ¥ aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM M STHUYSCKOU
chepax IeaTeTbHOCTH YeJIOBEKa

O06o006muienue u cuctemMatu3anus 3Hanuii. Posp
147 U MecTO (PU3MKH U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O060011IeHre 1 cucTeMaTu3anus 3HaHuii. Pois
(busnueckoit Teopun B GOpMUPOBAHUH
MpeJCTaBICHUN 0 (PU3NIECKOI KapTHHE MUDA,

148 o
MecCTO (PU3UYECKON KapTHHBI MUpPA B 00IIIEM
PSIY COBPEMEHHBIX €CTECTBECHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJIE

149 O06o0011IeHrEe U CHCTEMATH3aLMs 3HAHUI 110
TeMe "Kunemartuka"

150 O06o001IeHre U CHCTEMATH3aLNs 3HAHUH 110
TeMe "Kunemarnka"

151 O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110
teme "JluHamuka"

152 O06o001IeHre ¥ cucTeMaTH3aIys 3HAHUH 110
teme "Craruka TBEepaoro tena'

153 O06o001IeHre U CHCTEMATH3aLNs 3HAHUH 110
TeMe "3aKOHBI COXPaHEHUsI B MEXaHUKE"
O0001IeHre B cucTeMaTH3aIs 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
teopun"

155 O0001IeHre B cucTeMaTH3aIs 3HAHUH 110

teme "Tepmonunamuka. TemioBbie MammHbI"

156 O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110




TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBble epexo bl

157

158

O000111eH1E U CUCTEMATHU3ALMs] 3HAHUN 110
Teme "DnekTpuyeckoe nose"

O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUHI 110
teme "[loCTOSITHHBIN 3eKTpUYEeCKUd TOK"

159

O06o0061IeHre U cucTeMaTU3alus 3HaHUH| 110
teme "Toku B pa3inuyHbIX cpeax”

160

161

162

O06001IeHYE ¥ CUCTEMATU3ALMS 3HAHUM 110
Teme "Marautaoe mnoJie"

PesepBHrlit ypok. O60011eHNE 1
cHCTEMAaTH3alis 3HaHUH 110 TEME
"DJIeKTpOMarHuTHas HHIyKIus"

PesepBHeIil ypok. O000IICHHE 1

cUCTEMAaTH3allMs 3HAHUI IO TEME
"Mexannyeckue Konedanus"

163

PesepubIil ypok. O60011eHIE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"JyeKTpOMarHuTHEIE KoeOanus"

164

PesepBHblil ypok. O6006111eHNE U
cUCTeMaTH3alysl 3HaHUH 1o TeMe
"MexaHN4YeCKHE U 3JIEKTPOMAarHUTHbBIE
BOJIHBI"

165

166

PesepBHeIit ypok. O6001IeHNE 1
cucTeMaTHu3anus 3HaHuH 1Mo Teme "Ontuka"

PesepBHelit ypok. O6001IeHNE 1

cucreMarusalsg 3Haguii mo treMme "OCHOBBI
CTO"




PesepBHelil ypok. O000IICHHE 1
167 CHUCTEMATHU3AaNA 3HAHUH 110 TEME
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

PesepBHeIit ypok. O000IICHHE 1
168 cUCTEMATU3alUA 3HAHUN 110 Teme "Pusuka
aroma"

PesepBubIil ypok. O600111IeHIE 1
169 crcTeMaru3anusd 3Hauuii mo teme "dusuka
ATOMHOTO sI/Ipa U JIEMEHTApHBIX YacTuil"

PesepBHrlit ypok. O60011eH1E 1
170 CHCTEMATH3alHs 3HAHUH 110 TeMe "DIIeMEHTHI
actpodu3uku"

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

170

16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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