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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpEAHEro oO0ero o0pa3oBaHUs
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 yueOHoro npeamera «Pusrka» B 00pa30BaTEIbHBIX OpraHU3aLNIX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAaHUS M pPa3BUTHUA OOYYAIOUIMXCS CpeACTBaMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUMUHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE CpenHero oOiiero oOpa3oBaHUs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

cojiepkanue yueOHoro npeamera «@usukay 1o rojgam oOy4eHusl.

[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
NPEAOCTABISICT BO3MOXKHOCTH JJISI pea3alldd  PaA3JIMYHBIX METOAUYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBE y4eOHOTo MpeaAMeTa B IIKOJIEe, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusmgeckoir reorpadmeir u actpoHommed. Vcmonmp3oBaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHUPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €T0 OCTPOECHUS.

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

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanus NPeaIosaracT HCHOJIb30BAHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IPEANOaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOTHMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX OSKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHMe cofiepKaHus MPOTPaMMbI TI0 (PU3HKE JOJHKHO OBITH MMOCTPOEHO HA
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaAMOCTOSITEIBHOTO YYEHHUYECKOTO 3KCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoAuTcs 160 B KoHue 10 u 11 kmaccos, aubo mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHUMAETCSl CaMOCTOSITEIbHOE UCCIIEI0BAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMATUKHU JJIS 3THX BHJIOB YYCHUYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIaJICHUE OOYYaOUIMMUCS YMEHHUSIMU TPOBOJUTH TPSIMbIE U KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3UUYECKON MOJIENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHUE/TIpPEeJCKa3aHUe MPOTEKAHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO0 Y4eOHOTO IpoIiecca Kypc (PU3MKH YriayOJEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX padbOT M pabOT MpakTHKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICIOBAHMUSI  M3y4YaeMbIX  SIBIIEHHA ¥ TPOIECCOB, OMIUPUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydYarOIMXCA. TeMaTHYeCKhe KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIAMH U3y4eHUs PU3UKHU B 0011eM 00pa30BaAHUU SBJISIFOTCS:

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UMKU JJIsI Pa3BUTHUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecreunBaeTCsl PEeIICHUEM CIEAYIOIINUX 3a/1ady B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTHUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKkoil MOJENbI0, 3a/ad, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYyYalOIUMUCA, I[UIAHUPYIOIMUMH MPOAOJIKEHUE
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 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBaHue QU3MUECKUX SIBJICHUN M MPOIECCOB (MaTepuaibHas TOUKa,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPUSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpa, B MPAKTUYECKON JIEATEIBHOCTH JIIOICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIYA KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MarepuasibHOM TOYKH, €r0 IPOEKIUUM Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABMKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTEpUAIbHON TOYKH OT BPEMEHU U UX TPpaPUKH.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0b! uccieI0BaHus IBHKEHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasnienue CKOpoCTH MPH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUKEHUS C IIEJIbIO ONPEEIIEHNUsT MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO najcHus (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBUXKEHUS Tela IO OKPYXHOCTH C TOCTOSIHHOM MO MOJIYJIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HemHepuuanbHble CHUCTEMBI OTCUYETA (ONpENENEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspxkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO NaJEHUS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

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

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne nByX LHMIMHAPOB WM IIAPOB PAa3HOM MacChl € OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenrie paBHOJAEHCTBYIOLIEH CUJ IPU JABUKEHUU OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCHMOCTH CHII YIIPYTOCTH, BO3HUKAIONIMX B MPYXHUHE U
pe3uHOBOM 00pa3siie, OT UX AePOopMaIlHH.

W3yueHune NBMKCHHS CHCTEMBI Tell, CB3aHHBIX HHUTHIO, IEPEKUHYTOH depes3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOocTH Frp(N).

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

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonbl cOXpaneHusn é MexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomMeHT umItynbca MarepuanbHOUW TOUkW. [IpenacraBieHue o coXpaHEeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

Kunernueckass »Hepruss MarepuaibHOM TOYKH. Teopema 00 HW3MEHEHUU
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALIMOHHOM I10JI€ OJJHOPOJHOTO I1apa (BHYTpU M BHE I1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Mpu CBOOOHOM MaICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCa IIPU YIIPYTOM B3aUMOJECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KECHUS M B3aMMOJCHCTBUS YacTWI] BellecTBa. Monenn CTpoeHHs rasos,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



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. AoOcomoTHas
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3ompornecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

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

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX peméeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpMUYECKOrO mpouecca (PEKOMEHJOBAHO HCIIOIb30BAHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJIMHAMHUYECKON CUCTEMbI. BHEIIHNE U BHyTpeHHHUE napaMeTpsl. [lapameTrpol
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTpEHHEW SHEPTur OJHOATOMHOTO HJICaIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHYECKON  cUCTeMbl 0Oe3  coBepuieHuss pabotel. KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAWMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI IPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHume! nectBus TeruioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CNIbHBIA M KapOIOpaTOpHBIA JBUTATENHd, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuiecKoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoswvie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamms. lcmapeHne W KuIleHWe. Y AeNbHas
TEIJI0Ta Mapoo0pa3oBaHU.

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

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS 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 FOnra.
[Ipenen ynpyrux nedopmarimii.

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

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomuol, nPpAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne koddduirenTa NoBEpXHOCTHOIO HATSKEHHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYyIPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  mosid.  IIpoOueiit  3apsn.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMan 3neKTpOCTaTUYECKOrO NoJIsl. CBA3b HANPSKEHHOCTH TOJI U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKeHHOro 1Mo o0bémy miapa. [losie paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnextpuyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUYECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLINI IEUCTBUA DIIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEpKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnIeCTBOBAHUS IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHuku
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTUBICHHE HCTOYHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUHUK AIEKTPUUECKON SJHEPTHUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM MONEPEYHOr0 CEYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKAa OT HANPSOKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre 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.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCTH COINPOTUBIECHHUS METAUIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeECHas IPOBOJAMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoHUKOBBIE TPHUOOPEI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPHMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTD CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl n3MepeHus (pU3NYeCKUX BETUYHH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEMN
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATEIBHBIX MEXKIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, OSKCIEPUMEHT, MOJEIMPOBAHUE, MOJENIb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXKarollel cpensbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBA, MOJISIpHAsh Macca, IOJIy4eHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPhl, 6apOMETpP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOJAOMET M APYTUE), ABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMIIBI, TOJIYIPOBOIHUKOBEIE MPUOOPHI, TajbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEN. JIMHUY MarHUTHOM MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJIHOM MarHUTHOM MoJie. Pabota cumsl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U TMaMarHeTUKH.



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.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE U3MEPEHHUs CUIIBI AMIIEpA.

Tema 5. dnexkmpomacHumnas uHOYKyus.

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

OJIC mHAyKIMM B NPOBOJHHUKE, JABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KarTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKHE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHON UHAYKIIUH.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebOanusi. Kunemaruueckoe W JTMHAMUYECKOE OIHUCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza konebanuil. CBS3b aMIUIUTY/bI KOJIeOaHUN HCXOIHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxatonux kKonebanusx. BeiHyKaeHHbie kKonebanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABYKECHUSL.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI MPEACTABICHUN 00 HACATHHON MOJIENN MPY>KMHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUN HUTSHOTO U MPYXUHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CUITBI TOKa B KOJIeOaTEIbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHHS TMPU  Pa3iIudHOM (dopme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaaya U MoTpeOiIeHUE
IIEKTPUYECKON SHEPTHH.

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

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHUU JIEKTpoInepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopenp 3IeKTpPOMarHuTHOTO TeHepaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

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

HabGnronenue 31eKTpOMarHiTHOIO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpeloMJeHHE, MHTephEepeHLUs H
T paKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBA3U U TeNEBUACHUS. Panqnonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIO0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacnpOCTpaHEHUE CBETa B OJHOPOJHOMU cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKa3aTelb npenoMiieHus. [I0cTOSHCTBO YaCTOTHI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

IlonHoe BHyTpeHHEe oTpakeHHe. [IpenenpHbIi yros MOJIHOTO BHYTPEHHErO
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
IoKa3aTeJs MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromniast cnoco6HocTh. [1a3 kak onTtuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyecknx
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpOWCTBA MU TEXHOJOIMYECKHME IIPOLIECCHI: OYKH, JIYIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHET0 OTpakeHus. MoJiesib CBETOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenne nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHuUsi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIYyYEHHUS Ha JIBYX IIEIAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  IIPUMEHMMOCTHM  KJIacCMYeckoM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMNYJIbC PENITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYJbCa W DHEPTUU  PEISTUBUCTCKUX  dYacTll (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXarollyr moBepxHocTh). Ombitel I1. 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 uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPeeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOMW TJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoM [l1anka Ha ocHOBE HcclieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornomieare GoTOHOB MPU MEPEXOE aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEH4aToro 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. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3nyueHus. Jlozumerpus.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertons! perucTpaluy U UCCIIEN0BAHUS IJIEMEHTAPHBIX YACTHL.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnanHcTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3WUKH JUIsI OOBSICHEHHUS TMPUPOJIBI
KOCMHUYECKUX O0BEKTOB.

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

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

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM II0CIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW NOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. UEpHbIE ABIPHI B sSapax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM IJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



OO0o0uIeHNe U cucTeMaTU3alus COJEpKaHUsl pa3liesoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3ndeckoil Teopuu, poiib GU3NUIECKON TEOprur B POPMUPOBAHUU MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3M.

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 HAYUHO20
NnO3HaHuA: SBICHHWE, Hay4YHbId (DaKT, rumoresa, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpBI M MX NMPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpPUPONE, KoOJIeOATEIbHBIE
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoBUTaTeNb SIkOOH, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



HpOCKHHOHHBIﬁ aIrrapar, BOJIOKOHHAA OIITHKA, COJTHCYHAA 6aTape$[, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3anuy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHUBATh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
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 OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3UUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



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

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpYyXalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEIBHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUMS B PaCCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN 1€ TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMU TOHATHSIMUA U METOJIaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOAO0B MTO3HAHMS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJIU3UpPOBATh 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJad4d Pe3yJbTaThl,
KPUTHUYECKH OLICHUBATh X JOCTOBEPHOCTH, IPOTrHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

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

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEICATSIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HABbIKAMH MOJy4eHUs MHGOpMaK (HU3HUUYECKOr0o COJepKaHUs
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUYECKOTO COJEPKaHMS B Pa3IMYHBIX (popmaTax ¢
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHWE Ha YpokKax (HU3MKHM U BO BHE-ypOUHOU
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 METO/bl COBMECTHBIX ACUCTBHHA C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeaessaTh pojid ¢ y4€TOM MHEHUH 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,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUI;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TIPOSBICHUIO AIPYIAUIMU B 001aCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



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

BIAJCTh HABBIKAMH TIO3HABATEILHOM pediekcMr 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 NMPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

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  NMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM HM3MEHEHUSM W TIPOSBIATh THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHWMATh  AMOIIMOHAJIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



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

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4yHOH KapTUHE MUPAa,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MTPEACTABICHUHN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ymopyras nedopmanus, aOCOIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIINI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKOW SHEPruH,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUJIOBOTO JBUKEHUS W KOHIIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUsS: 3aKOHBI OMa JIs ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, [JaBJEHWE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod naedpopmanuu NOPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIrO MOJIH,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYeckas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIUIOBOE JBM)KCHHE 4YacTHUl[ BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETMUHUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHNI, IENaTh BBIBOJBI IO PE3YJIbTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3BI: MIJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBEYarolleil TpeOoBaHUSAM 3a/ayw,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh peE3yibTaTbl U KOPPEKTUPOBATH METONBlI PEUIEHUs C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAaUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

OPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOEkKHBIX YUEHbBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATETbHOCTH 4YEJIOBEeKa, CBA3aHHOM C (U3MYECKMMHU NpOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATh pa3jMyHble CIOCOOBI paboThl ¢ MHQOpMaIHe (PU3UIECKOrOo
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpPMALMU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbBIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJ€KBATHO OIICHMBATH BKJIAJ KaXIOTO 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 pe3ysibTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHON KapTHUHE MHpA, pOJIb ACTPOHOMHUH B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIECLHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOMN
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJIHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IU CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJb3Ysd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUYECKOM 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
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOILIEHHsI HeomnpenenEéHHocTel ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTpPaKEHHUE,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3NHBIX CUCTEMAX, B MEKIaJIAKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCHUpOBaTh pe3yibTaThbl MOJYYEHHOW  3aBUCHUMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METObI OTYUYCHHUS HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00paTOPHOro 000pyAOBaHMUS;

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 IMOCTYJaThl (PU3NUECKUX TEOpUi
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayeCTBEHHbIE 3aJaud, TPEOyIoLIMe NPUMEHEHHs] 3HAaHUN U3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS NI OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

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

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, a TAKXKE Pa3yMHOM HCHOJIb30BAHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHBIE MH(DOPMALIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHONe C HCIOJHEHHEM pa3IUYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymield npodeccnoHalIbHOM NesTeIbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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12
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakKTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' NeSITeIbHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bceero Koutpoaenbie  Ipaxkruieckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThbI padoTbI pecypenI

Ouznka — pyHIaMeHTalbHas HAayKa O 1

pupojIe

HayuHbiif MeTO1 TO3HAHUS ¥ METO/IbI 1

uccieoBaHus PU3NYECKUX SIBICHUI

DKCIIEPUMEHT U TEOPHS B MPOIIECCE

no3Hanus npupoasl. Habmonenne u 1

HKCIIEPUMEHT B (hU3HKE

CnocoObl u3mepeHus: pU3NYECKUX BEIINUYUH 1

AOCOmI0OTHAs U OTHOCUTEIbHAS

MOTPEIIHOCTH U3MEPEHUI (PU3NIECKUX 1

BEJIMYUH

MopenupoBanue B pusuke. Pois u mecto

¢bu3uky B GopMUpPOBAaHUU COBPEMEHHOU 1

Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU

JIeATEeTbHOCTH JIIOAEH

Mexanundeckoe aBmkeHne. CucreMa

otcuera. OTHOCUTETHPHOCTh MEXAaHHYECKOTO 1

newkenust. [Ipsmast u oOpaTHast 3a1a9n

MEXaHUKH

Pannyc-BexkTop MarepuaibHON TOYKH, €T0 1

MPOEKIIMU HA OCU KoopAuHAT. Tpaekropus.




[Tepemenienue. Cxopocts. X npoekuuu Ha
OCH KOOpJIUHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBH>KCHUS

Ciio)keHue nepeMeneHil 1 CKOPOCTEH.
Pemenue 3amau

HepaBHomepHoe nBUKEeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TTIOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsIMOINHEHRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBoOoaHOE MmajieHue. Y CKopeHue
¢BOOOIHOTO IMaJlEHNA. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHENHAs
ckopocts. [lepuon u yacrora.
LleHTpOCTpEMUTENBHOE U IIOJIHOE
YCKOpPEHHUE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

17

IlepBsiif 3akoH HproToHa. MHEpIManbHbIe
cuctemsl orcyéTa. [TpuHnmn
OTHOCUTENBHOCTH ["anuies.




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytommas cuia. Bropoit

18 3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuil 3aKoH
Hrrotona

20 [Ipunnun cynepno3uiuu cui. Pemienue
3a/1a4 Ha MpUMEeHeHne 3aKk0HoB HproToHa
3aK0H BCEMHUPHOTO TATOTCHUS.

21 DKBHUBAJICHTHOCTh IPABUTAIIMOHHON U
WHEPTHOU MaccChl

99 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
nageHus
JIBrokeHHe HEOSCHBIX TE U X

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemuepa

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

25 TpeHus. JIBUKEHUE B KUAKOCTH U Ta3e C
Y4E€TOM CHUJIbI COIPOTUBIIEHUSI CPEIBI

26 Hasnenue. 'mapocratndeckoe gaBiIeHHE.
Cuna Apxumena
AOCOFOTHO TBEPJIOE TEJIO.

27 [TocTymarensHOE U BpalaTeIbHOe
JIBIKEHUE TBEPJIOTO Telia

98 MOMEHT CUJIBI OTHOCUTEIBLHO OCHU
BpanieHus. [1nedo cumnbl

29 CroxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxecT Tena. Y cinoBus




paBHOBECHS TBEPAOTO TeJa. Buapl
paBHOBECUS

30

31

Pemenue 3amau

KoHnTtponbhas padota mo teme "J{uHamuka.
Cratuka TBEepaoro rena"

32

HNMnynbec MmaTepualbHOW TOUYKH, CUCTEMBI
MaTepualbHbIX ToUeK. LlenTp Mace
CHUCTEMBI MaTepUaAJIbHBIX TOUEK. Teopema o
JBUKEHUM LIEHTPA Macc

33

NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCa
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE IBMKEHIE

34

35

MoMeHT uMITylibca MaTepruaiIbHOU TOUKH.
IIpencraBinenue 0 COXpaHEHUM MOMEHTA
I/IMHYJ'II)CQ, B HeHTpaJ'IBHBIX ITI0JISIX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. I'papuueckoe
MIpe/ICTaBJICHHE padOTHI CHUIIBL. MOIIIHOCTH
CHJIBI

37

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepHalIbHON TOUKH

38

39

[ToreHnnanbHbIe U HEOTEHIIUAIBHBIE
cuibl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

TpCTBH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHLMAJIBHBIX CHJI C




W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHnue bepHymum U1 uacaIbHON
KUJKOCTH

41 KonTponbhas pabota no teme "3aKOHBI
COXpaHEHHUs B MEeXaHHKe"
Pa3BuTHe npeacraBneHuit 0 mpupoe

42 teroThl. OcHOBHBIE nonoxenuss MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE
Crpoenue ra3000pa3HbIX, )KUJIKUX U

43 TBEPABIX TeJ. XapaKkTep ABUKECHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KommuaectBo BemtecTBa. IlocTostHHAs
ABoraapo

45 Temneparypa. TermnoBoe paBHOBecHE.
[lIkana [enbcust

46 Pemenue 3amau

47 HNneanpuenii ra3. I'a30BbIe 3aKOHBI

48 VYpasuenue Menzneneesa-Knaneiipona.
Pemenue 3agau

49 AOcoroTHas TeMIiepaTypa. 3aKoH
Hanprona

50 N3onpornecchl B UaeanbHOM ra3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA

51 I'paduueckoe npencrapieHue




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBHenne MKT

Penrenue 3anau

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOM HEpruey mocTynaTeaIbHOro
TEIUIOBOT'O IBM)KEHUS €€ YacTHL]

55

56

O0001eHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBet MKT"

Kontponbhas pabota nmo Teme "OCHOBBI
MKT"

57

58

TepmoauHaMudeckas cucreMa. 3ailaHue
BHEIIHUX ycinoBul 1t T/ cucremel.
Bremnne v BHyTpeHHUE ITapaMETPBI.
ITapamerps! T/l cucTeMbl Kak CpeIHUE
3HAYCHUS BEJIUYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOJMHAMUKH.

Camonpoun3sBodbHas penakcanus T]]
CHCTEMBI K TEINIOBOMY PAaBHOBECHIO

59

Moaens naeansLHOTO rasa B
TepMO)II/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

60

61

VYpaBuenue Menaeneesa-Knaneiipona u
BbIpaXEHHE ISl BHYTPEHHEH SHEPTruu
BeIpaxenue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOTO UJCAJILHOIO ra3a.




KBazucrarnueckue u HeCTaTHUCCKHE
IIPOLECChI

62

63

64

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

Temnonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel snepruu T/l cuctemsl 6e3
coBepIIeHHs paboThI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

65

KommaectBo Tennorsl. TemroéMKoCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIECTBA. Y JIeJIbHAS TEIJIOTA CTOPAHUS
TOILIMBA

66

67

68

Pacuér konuyecTBa TEIUIOTHI IPH
TerIonepeaye

[TonsiTre 06 aguabaTHOM Mpoiiecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonunuectBo TennoTel u paboTa Kak Mepbl

U3MEHEHUS BHYTpeHHeH dHepruu T/1
CUCTEMBI

69

Bropoii 3akoH TepMOAMHAMUKH JJTsI
PaBHOBECHBIX 1 HEPAaBHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUpPOAHBIX
IIPOLIECCOB

70

[TpyuHIMIIBI AEHCTBUS TEIJIOBBIX MAIIWH.

KT

71

MaxkcumansHoe 3HaueHue KITM, I{ukn




Kapno

72

73

Pentenue 3anau

DKOJIOTUUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBBIX ABUrareieii. TemioBoe
3arpsi3HCHUE OKPY)KAIOIIEH CpeIbl

74

75

76

Pemenue 3amau

O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110
teme "Tepmonunamuka. TennoBbie
MaIIuHe!"

KoHTpoinbHas pabota 1o Teme
"Tepmoaunamuka. TennoBbie MaluHb!"

77

[TapooOpazoBanue u KOHICHCAIIHS.
Hcnapenne n kunenue. Y nenpHas TEIIoTa
napooOpa3oBaHus

78

HacelinieHHbIe 1 HEHACHIIIIEHHBIE MapHI.
KauecTBeHHas1 3aBUCUMOCTB TUIOTHOCTH U
JIaBJICHUS HACBIIICHHOTO 11apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACBIIIIEHHOTO Napa. 3aBUCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS B
KUAKOCTH

79

BnaxxnocTs Bo3myxa. AGCoOTHAS U
OTHOCUTCJIbHAA BJIAKHOCTDH

80

81

Pemenue 3amau

TBépnoe Teno. Kpucrammueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u KpucTauM3auus. Y genbHas




TeruioTa riasienus. Cyonumanus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTskeHnue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmaruii

TermoBoe paciupeHue XKUAKOCTEN U
TBEPABIX Tel. AHTAPMOHHU3M TEIIOBBIX
KoJIe0aHUM YacTHIl BEIIeCTBa

[TpeoOpa3zoBanue 3HEprun B Pa3zoBbIX
nepexoiax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHE. KanmsspHbie
saBieHUA. /laBieHne noa UCKpUBIEHHON
MOBEPXHOCTHIO XKUAKOoCTH. Dopmyna
Jlannaca

89

90

91

92

0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHHUS BEIIECTBA.
®da3oBbIe IEPEXO0bI"

KonrtponbHas pabora no reme "ArperaTHbie
cocTosiHus BemecTBa. @a3oBbie mepexo bl

DneKTpu3anus Tei U €€ MposiBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JUADJIEKTPUKH U MOJYIIPOBOJHUKH

DJIEMEHTApHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3aumoneiictBue 3apsaoB. ToueuHbie
3apsiabl. 3akoH Kynona




94 Perenne 3agau

95 Onektpuueckoe notie. Ero neiicteue Ha
ANEKTPUUECKHUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO TOJSL.
96 [TpoOHebIi 3aps. JInHUKM HaNPSHKEHHOCTH
aneKTpudeckoro noist. OqHopoIHOe

JIIEKTPUYECKOE T10JIC
[ToTeHIMATBLHOCTD JIEKTPOCTATUYCCKOTO
97 moJist. Pa3HOCTh IMOTEHIIUAJIOB U
HaIPsDKEHUE

[TorennumanbHas 3HEPTUs 3apsaa B
98 AJIEKTPOCTaTUYECKOM TMosie. [ToreHmman
JIEKTPOCTATUIECKOTO TIOJIS

CBs13b HaPSKEHHOCTH MOJISL U Pa3HOCTH
99 MOTEHIINAJIOB JUTS AJICKTPOCTATHYECKOTO
0JIst

[TpyHIMI CynepnO3ULIUH DIEKTPUUECKUX

100 .
noJyien

101 Pemenue 3amau

102 [Tone Toueunoro 3apsana. [Tose paBHOMEPHO
3apsKeHHOU cdepbl

[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY
103 mrapa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHO! TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.
VYcnosue paBHOBECHS 3apsI0B

JIMdIIeKTpUKY ¥ OJTYIPOBOAHUKY B
3EKTPOCTATUYECKOM I10J1€

105




Konpnencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD INTIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coeiMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

110 Pemenue 3amay

111 JIBr>KeHue 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM JJIEKTPHUUECKOM T0JIe

112 Pemenue 3anau

113 O06o011eHre U cucTeMaTu3alys 3HaHU| 10
TeMme "OnekTpuueckoe nosue"

114 KontponbHas padota o Teme
"DnexkTpuueckoe mnoie"
Cuia Toka. [TocTosiHHBIN TOK. Y CIOBHS

115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIEKTPUIECKOTO TOKA

116 Hcrtounuku Toka. Hanpsokenne u 3/1C

117 3akon OMa 11 y9acTKa IeTH.
DIIEKTPUYECKOE CONIPOTUBIICHHE
3aBUCUMOCTh COMPOTUBIIEHUSI OHOPOJIHOTO

118 MPOBOJHUKA OT €T0 JUIMHBI U TUIOIIA/IHA
MOTIEPEYHOTO CEUCHUS

119 VY enpHOE CONMPOTUBIICHUE BEIIECTBA.
Pewenue 3anau

120 [TocnenoBarenbHOE, MapaieIbHOE,

CMCHIAHHOC COCANMHCHUC IMTPOBOAHHUKOB




Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX

121 nenei. [IpaBuna Kupxroga 1

122 Pemenne 3amau 1

123 PaboTa snexkrpruyeckoro Toka. 3aKoH 1
Hoxoyns —Jlenua

124 Pemenue 3amau 1
MOITHOCTP JIEKTPUUYECKOTO TOKA.

125 TemnoBast MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucrope

126 Pemenue 3amay 1

127 O/1C u BHyTpEeHHEE CONPOTUBIICHNUE 1
HMCTOYHHKA TOKA

128 3akon OMa AJis OTHOM (3aMKHYTOM) 1
AIEKTPUUYECKOM 1Ienn

129 Pemenne 3amau 1

130 MoIHOCTh UCTOYHHKA TOKA 1

131 KopoTkoe 3ambikaHue 1

132 KonpneHncarop B 11enu NocTOSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3agad o teMme "I1oCTOSHHBIN 1
3IIEKTPUYECKUM TOK"

135 Pemenne 3amaa no teme "IlocTossHHBIN 1
ANEKTPUYECKUI TOK"

136 Pemenue 3agad o teMme "I1oCTOSHHBIN 1
ANEKTPUUECKUI TOK"

137 O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110 1

teme "TloCTOSIHHBIN AIEKTPUUECKUNA TOK"




138

KontponbHast pabora no Teme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

139

140

141

DeKTpuiecKas IpOBOJUMOCTD Pa3IMYHBIX
BEIIIECTB. DIEKTPUYECKHH TOK B METaJlIaX. 1
CBepx1npoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoiuTOB. 3akoHbl Dapanes 1
JUISL 3JIEKTPOIN3a

DJeKTpUuuecKuil Tok B razax. [lna3ma 1

142

143

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mprOopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

145

[HonynpoBoaHKUKOBBIE TPUOOPHI

Pu3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHune cuiibl TOKa U HAMPSKEHUS B
L€ MOCTOSIHHOT'O TOKa MPU MOMOIIU
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uiaKn "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MIPU
MOMOIIY KOMITBIOTEPHBIX JATYUKOB"

146

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne HepaBHOMEPHOTO JIBUKEHUS C
LIEJIBbIO OIIPENIETICHNSI MTHOBEHHOMN
ckopoctH"

147

Pu3NYecKuil TPAKTUKYM I10 TEME
"U3mepeHune ycKopeHus npu 1
IPSIMOJIMHEMHOM PaBHOYCKOPEHHOM




IBWKEHUH 110 HAKJIOHHOH IIOCKOCTH' MIIH
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PAaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ycKopeHHus cBOOOIHOTO
nageHus" win "M3ydeHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yuenure qBUKEHUS TeJa IO OKPY>KHOCTU
C IIOCTOSIHHOM IO MOJIYJIIO CKOPOCThIO" MiIH
"HccnenoBanue 3aBUCUMOCTH ITEPHO/IA
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napamMeTpos”

150

151

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3MepeHne paBHOAECHCTBYIOIIEH CHITBI
IpY ABMKEHUH OpycKa Mo HaKJIOHHON
wiockocTn" wi "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHHU JIBUKEHUS OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHuE OT €ro Macchl"

Pu3nUecKuil IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTOCTH, BOSHUKAIOUIMX B IPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaruu”
niy "3ydeHne NBUKEHUs CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME




153

"N3mepenue ko uIenTa TpeHus no
BEJIMYMHE YIJIOBOTO KO3 duiinenTta
3aucuMocT FTp(N)" wim "HccnenoBanue
JBUXKEHHS OpyCKa M0 HaKJIOHHOU
IUIOCKOCTH C MIEPEMEHHBIM K03 PUIIieHTOM
TpeHust" wiu "M3yuenue ABMKEHUS Ipy3a
Ha BaJly C TpeHHEM"

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue ycnoBUil paBHOBECHS
TBEPOrO Tella, UMEIOIIETO OCh BpaleHus "
win "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYMBOCTU TBEPJOTO TEJIA, UMEIOIIETO
TJIOIIA/h OTIOPHI"

154

155

Du3nUeCKU IPAKTUKYM I10 TEME
"N3MepeHne UMItysbca Tena mno
TopMo3HOMY TIyTH" iy "V3Mepenue cuibl
TATH, CKOPOCTU MOJIEIH JIEKTPOMOOMIIS U
MOIIIHOCTH cuiibl TSAru" uinn "CpaBHeHue
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cunbl" nin "MccnenoBanue coxpaHeHUs
UMITyJIbCa IPU YIIPYyroM B3auMoaencTsun"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Na 10 TOPMO3HOMY ITyTH"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpMHUUYECKOTO IIpoLecca
(peKOMEHJ0BaHO UCTOIb30BAHUE
udpoBoii taboparopun)" unn "MU3yuenue
M30XO0pHOTO npouecca" unu "N3yuenne




n3o0apHoro npomecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" niu
"UccnenoBanue mpoliecca OCThIBaHUS
Bemiecta" unu "MccnenoBanue
aauabaTHoro npouecca” uinn "HM3yuenue
B3aMMOCBSI3H SHEPTUU MEXKMOJIEKYISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPHI KUTICHUS
JKAIKOCTENR"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHus
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI MJIaBJIeHus Jbaa" win "N3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" MU
"N3mepenune abCOMOTHOM BIaXXHOCTU
BO3JlyXa U OIIEHKa MacChl TIapOB B
nomernieHnn". 3mepenne kodguirenta
MOBEPXHOCTHOTO HATSIKEHUS

158

Du3HUeCKU IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus YJHepruu
3apsKEHHOT'0 KOHAEHCATOpa B YHEPTHIO
n3nydeHus ceeroauona’ win "M3yduenue
MPOTEKAHUA TOKA B LIETH, COJEpKAIIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH MOTEHLIMAJIOB (HANPSKEHUS ) IPU
IIOCJIE0BATENIBHOM COEIUHEHUH
KOHJIEHCAaTOpoB"

159

DuU3nYeCcKui MPAKTUKYM 110 TEME




160

161

162

"UccnenoBaHue CMEIIAHHOTO COCIMHCHMS
pesuctopoB” win "M3MepeHue yienbHoro
COTPOTHUBIICHHUS MPOBOJIHUKOB" WIIH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue ayekTpoaun3a’ wim
"NU3mepenue 3apsiia OJHOBAICHTHOTO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTU
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIEPHOI XapaKTEepUCTUKU Auoaa"

PesepBusiit ypok. O60011eHE U
CUCTeMaTH3allMsl 3HAaHHUH 10 TeMe
"Kunematuka"

Peseprubiit ypok. O600111eHIE U

CHUCTeMaTH3allvsl 3HaHUH 10 TEMe
"Inaamuka"

163

Peseprubiit ypok. O60011eHIE U
cucreMarusanusa 3Hagui mo teme "Craruka
TBEpAOro Tema"

164

165

Peseprubriit ypok. O6001eH1E 1
cHUCTeMaTU3alus 3HaHUI M0 TemMe ""3aKOHbI
COXpaHEHHUs B MEXaHUKE"

PesepBHrIit ypok. O600IICHHE U
cucTeMarusausa 3HaHui 1Mo Teme "OCHOBEI
MOJIEKYJIIPHO-KHHETUYECKON Teopun "

166

PesepBHeiit ypok. O6001ICHHE U
cucreMatTu3anus 3HAHUHU 110 TEME




"Tepmonunamuka. TeniaoBbie MalIuHbI"

167

168

169

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexon"

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3alKsl 3HAaHHUH 110 TeMe
"DnekTpuueckoe mose"

PesepBuslit ypok. O60011eHNE U
CUCTEeMaTH3alKsl 3HAaHHUH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O000IICHHE 1
cucreMatus3anys 3Hagui mo treme "Toku B
pa3nuMyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
B3aumoseiicTBuEe MOCTOSIHHBIX MAarHUTOB U
1 MIPOBOJHHUKOB ¢ TOKOM. MarHutHoe mouie. 1
I'mnote3a Ammepa
BexTop maruutHOM nnaykiuu. [Tpunmmn
2 CYINEpHO3UINH MarHUTHBIX Mosied. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOe 1oJIe MPOBOJHUKA C TOKOM. 1
OmneIT OpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb
5 Pemenue 3agau 1
6 [Ipumenenue 3akoHa Ammepa. 1
DNeKTporu3MepuUTEIbHbIE TPUOOPHI
Cuna Jlopeniia, e€ HampaBlieHHUE U MOIYJIb.
7 JBr>keHue 3apsyKEeHHON YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenue 3agau
9 Pa6ora cuel Jlopenria
10 Pemenue 3amau
11 MarsauTHoOE 110JI€ B BEIIECTBE. 1
deppoMarHeTHKH, Imapa- U JuaMardHeTHKN
12 OcHoBHBIE CBOIiCTBA (heppOMarHeTHKOB. 1

[Ipumenenne peppoMarHeTHKOB




13

Pemenue 3agauq mo reme "MarautHoe mose"

14 Pemenue 3amay o reme "Maraurtsoe moie"”

15 SIBICHHE AIEKTPOMArHUTHOW WHYKIIHH.
IToTok BeKTOpa MArHUTHON MHIYKIIUHK

16 OC unaykmu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®apanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 O/C uHAYKIMH B IBUKYIIUXCS
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuso Jlenna

99 NuayktuBHOCTH. KaTyika MHAYKTUBHOCTH
B IIEIU ITOCTOSIHHOTO TOKA

93 SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
TeMe "DneKkTpoarnHamMuKa"

97 KonTpomnpHas pabota mo Teme
"OnexTpoauHamuka"

28 Konebarenpnas cucrema. CBoOOIHBIE
Kosnebanus. ['apMoHndeckue KonedaHus

29 Kunematnueckoe ¥ JUHAMHYECKOE

OITMCaHME KOJIeOaTEIbHBIX ,I[BI/I}KCHI/If/'I




DHepreTuyeckoe onucanue. Beios
JUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 KOJICOaHUH U3 UX YPHEPTrEeTUICCKOTO U
KUHEMATHYECKOTO OIMMCAHMS

31 Ammuintyna u ¢asza xonedanuit
[Tepuon n wactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUN

32 MaTeMaTruyeckoro MastTHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konebanus. BelHyx1eHHbIC
koneOanus. Pe3oHanc

34 ABTOKOI€0aHUA

35 Penrenne 3amau

36 VYpok-koHpepeHuus "MexaHuueckne
Kosie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"

37 0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "Mexanndeckue kojicoanus"

38 DNEeKTPOMarHUTHBIE KOJIeOaHMUs.
KoneGaTenbHbIil KOHTYp
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsiaa KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaroiue 3IeKTPOMarHUTHbIS

41 KoJjeOaHus. BeiHyKIeHHbBIE

OJICKTPOMAardiuTHBIC KoJIeOaHus




IIepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B IIEIIU [IEPEMEHHOTO TOKa

43 Karymika HHIyKTUBHOCTH B IIENTU
MEPEMEHHOTO TOKa

44 3akoH Oma 1Sl JICKTPUYECKOM e
MIEPEMEHHOT0 TOKa
MoniHOCTh IEPEMEHHOI0 TOKA.

45 AMITTUTYAHOE U IEUCTBYIOIIECE 3HAUCHUE
CHWJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B aneKTpUYecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBoacTBO, epeaaya u norpedieHne
ANEKTPUYECKON SJHEPTUU
DKOJIOTUIECKUE PUCKH TIPH ITPOU3BOJICTBE

49 antekTpodHeprun. KylbTypa ucnoin30BaHus
DJIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemenue 3agaa

59 O0o01IeHre U cucTeMaTU3alus 3HaHUN 110
Teme "DJeKTpOMarHuTHbIe KojeOaHus"

53 MexaHnuecKkre BOJHBI. XapaKTePUCTUKU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXAaHUYECKUX BOJTH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 NudpaszByk u yaerpassyk. [llymoBoe

3arpsi3HEHUE OKPYKAIOIIEH CpeIbl




57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. HSJ’Iy‘ICHI/IC
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CaolicTBa OJICKTPOMAardiuTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTpOMarHuTHBIX BOJIH B
TEXHHKE U ObITY

61

62

63

[IpuHUIUIIBI paIMOCBSI3U U TEICBUACHUS.
Panuonokarus. DneKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
KoHnTtposbHas padora o teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIUHEIHOTO
pacrpocTpaHeHUs CBETa

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkano

[Ipenomnenue cBeta. AGCOIIOTHBIN U
OTHOCHUTEJIbHBIN MOKA3aTeb MPEIOMIICHUSI.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbINA yroa NOJTHOTO BHYTPEHHETO
OTpaXKEeHUs

Pemenne 3a1a4 Ha MIPUMECHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMJICHUA CBCTA

68

Xon aydeit B mpusme. Jlucnepcus cera.
CnoxHbIN cocTaB Oenoro ceera. L{per




JInn3bl. @OKyCHOE PacCTOSIHUE U

69 ONTHUYECKAs CUJIA JTUH3BI

20 [TocTpoenne n3o0pakeHuii B TMH3aX U UX
cUCTEMax. Y BEJIMYECHUE JINH3BI
Pemmenue 3a1a4 Ha mocTpoeHue

71 M300paKeHHH, MMOJTYy4aeMbIX C IIOMOIIIBIO
JIMH3

72 ['ma3 kak onTuyeckas cucrema

73 Pemenue 3amay. [Ipenensr mpuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa M METO/IbI €€ U3MEpPEHUs

75 Hucnepcus ceera

76 Wutepdepenuus ceta

7 KorepenTHble HCTOUHUKH. Y CIOBUSA
HaOJFOIeHUsT MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHue uHTEpHEpEeHIINN

80 Judpakmus ceeTa

81 JudpakunonHas pemeérka. YcioBue
HaOJII0/IeHUS TIIaBHBIX MAKCUMYMOB

82 Pemenne 3amay

83 [TonepeyHOCTH CBETOBBIX BOJIH.
[Monspuzanus ceera

84 Pemenne 3amay

85 CBeToBbIE BJICHUS B IPUPOJIE

86 O060011eHNEe U cUCTeMaTH3aIMsl 3HAHUH 110

Teme "OnTuka"




87 KonTtponbHas padora no tTeme «OnTuka» 1
["paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKA U 1
HPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUU 1
OTHOCUTEJIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[TpeoOpazoBanus Jlopenma. YcinoBue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJICHUEe BPEMEHU U
COKpAIlleHUE JITHHBI

01 DHeprusi U UMITYIIbC PEISTUBUCTCKOM 1
YaCTHUIIbI

92 CBsI3b MaCCBI C SHEPTHEN U HMITYJIECOM 1
PENATUBUCTCKON YaCTHIIBL. DHEPTHS TOKOSI

93 PaBHOBeCHOE TemI0BOE U3ITyUYEHHE 1

94 3akoH cMereHus Bura 1

95 I'unores3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®otoadppext. Onpithl A. I'. CTonerona. 1
3akoHsb!I poTodPdexTa

08 VYpaBHenue DifHmTelHa 11 GoTodPdexTa. 1
"Kpachas rpanuna” potorddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa

100 BonHoBbIe cBoiicTBa YacTHIL 1
Bosubl ne bpoins. JlnuHa BoaHbI e

101 Bpoiinst u pazmepsl 0071aCTH JTOKATM3AITAN 1

JBIDKYIICHCS 9aCTUIIBI




102

KopmyckynsipHO-BOITHOBOM yaJln3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuduka u3mMepeHnid B MUKPOMHUPE.

104 CoOoTHOIIICHHS HEOTIPEACIEHHOCTEN
['eitzenbepra

105 Pemenue rpadudeckux 3agad

106 Pemrenne pacy€THBIX 3a1a4
KonTpomipHas padora o Temam: "OCHOBBI

107 CTO", "KopryckyisspHO-BOJIHOBOI
nyanu3m"

108 OMBITHI 1O UCCIICIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapuas mozxens aroma Pezepdopra

109 IToctynarsl bopa

110 Buapl ciektpoB. CriekTp ypoBHE# SHEpruu
aToMa Boj0poza

111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUYeHUE
cBeTa

112 Jlazep
Hyxiionnas mogens sinpa I'eiizenGepra-

113 WBanenko. 3apsi 1 MacCOBOE YHUCIIO sJpa.
H3otonsl. PagnoakTHBHOCTH
3aKoH paJinoaKkTUBHOTO pacnana. CBoHCTBa

114 MOHHM3UPYIOIIECTO H3TydeHHs. Biusaue
PaAMOAKTHBHOCTH HA KUBBIC OPTaHU3MBI.
Ho3nmerpus
DHeprus CBS3U HYKIIOHOB B siape. S nepHbie

115 cuibl. Jledekt maccel siapa. SnepHbie

peakmuu. Snepasie peakTopsl. [IpoGiaemsr




YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe aCleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Meroasl perucTpalvy U UCCIEI0BAHNS
AJIEMEHTAapHbIX YacTull. PyH1aMEeHTAIIbHbIE
B3aUMOJECUCTBUA. bapuoHbI, ME30HBI U
nentoHsl. [Ipencrasnenne o CtannapTHOU
Mozenu. KBapk-rirooHHas Moziesb alpOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EMMHCTBO QHU3MUecKoil KapTHHEI
Mupa

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BsCHEHUS PUPOJIBI KOCMUYECKIX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HCCIEeN0BaHuN

COBpeMeHHHe OIITHUYCCKHUEC TCIICCKOIIDI,
pPaanoOTECICCKOIIbI, BHeaTMOC(bepHaSI
ACTPOHOMMUA

Bun 3Bé31H0T0 HEOa. Co3BE3 MU, APKHE
3BE3/1BI, IUTAHETHI, UX BUAUMOE IBIKEHUE

122

123

Comnreunas cucrema. Comaite. ComHeuHast
aKTUBHOCTh. MicTounuk sHeprun ConHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
Jnarpamma "cnekTpajbHbIN Ki1ace —




CBETUMOCTB"

124

125

3B€3I[LI TJIaBHOM IOCICa0BAaTCIBbHOCTHU

Buyrpennee ctpoenue 38E311. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3N

126

Mineunsiii [Iyte — Hama ["amaktuka. Tunel
rajlakTUK. YEpHbIe ObIPBI B Apax ralakTHK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznyuenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménnsie mpobiieMbl acCTpOHOMUU

130

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccmemoBaHue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnemoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JEHCTBUS TIOCTOSIHHOTO MarHUTa Ha PaMKYy C
TOKOM"

131

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenue cribl Amniepa” nnm "M3ydenne
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
wim "Onpenenenne MarHUTHOM MHTKITUH
Ha OCHOBE M3MepeHus cuibl Amnepa”

132

Du3nyeCcKuil MPAKTUKYM 110 TEME
"UccnenoBanue ABJICHUS




AJIEKTPOMArHUTHON MHIYKIMU'" WIIN
"OnpeneneHnue HHIYKIIMU BUXPEBOTO
MarHuTHOro mojis"

133

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHYKIIUN"
win "COopka MOJIENH 3JIEKTPOMArHUTHOTO
reseparopa"

134

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJICOAHUH HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

Du3nYeCKUu IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIE0BATENBHO COEIUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U PE3UCTOp" WiIH
"HUccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Du3nUeCcKuil IPAKTUKYM 110 TEME
"N3yueHne nmapameTpoB 3ByKOBOM BOJIHBI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHue nokasaresns nIpeaoMIIeHUs]
crexya" win "[lomyuenue nzodpaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

DuU3nYeCcKui MPAKTUKYM 110 TEME
"HccnemoBaHue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BellecTBa (Ha mpuMmepe




*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3N4eCKu IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEpeHIHH
U THoJsipu3anuu ceera'

141

dusnueckuil NpakKTUKYM IO TEMe
"OnpeneneHyre UMIyJIbCa U SHEPTUn
PENATUBUCTCKHX YacTHIl (110 GoTorpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue noctosHHoM [lnanka Ha
OCHOBe ucciefoBanus Gporoadpdexra" niu
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEHUs "

143

144

145

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHNE
noctostHHOM Punbepra”

Du3nUeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM J03UMETpa" Uiu
"N3yuenne moromenus 6eTa-4yacTuil
amoMuHEM"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOaromenus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'Ia30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX NTPUIOKEHUN [T




146

147

oTpeieNieHUs TIOJI0KEHUST HEOSCHBIX
00BEKTOB HAa KOHKPETHYIO IaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOTYIIApHs U IPKUE
3BE31b6l" win "HaOmroneHus B TEIECKONI
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3HBIX
CKOILJICHUI"

O06o0011eHre U cucTeMaTu3alus 3HaHUH.
Ponb pusuku u actpoHoMuu B
SKOHOMHUYECKOU, TEXHOJIOTUYECKOH,
COITMAIbHOM U ATHYECKOH chepax
JIeATEIIbHOCTH Y€JI0OBEKA

O06o0011eHre U cucTeMaTu3alus 3HaHUH.
Ponb u MecTo pU3MKHU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

148

149

O0001eHne U CUCTEMAaTU3AIHS 3HAHUH.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJcTaBiIeHui 0 PU3NYECKO KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHUpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IPEJCTaBICHUN O IPUPOJIE

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "Kunemaruka"

150

151

152

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teMme "Kunemarnka"

O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "Jlunamuka"

O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110
teme "Cratuka TBEpAOro tena'




153

O0o01IeHre U CHCTeMAaTU3alus 3HAHUH T10
TeMme "3aKOHbI COXPAaHEHUS! B MEXaHUKE"

154

155

156

O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teme "Tepmonunamuka. TemnnoBbie
MaluHb"

O00011eHNEe U cUCTEMATH3AllK 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

O0o01IeHre U CHCTeMAaTH3alus 3HAHUN 110
TeMe "DnekTpuyeckoe nose"

158

159

O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "[1oCTOsSIHHBIHN 21eKTpUuuecKuid ToK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teMe "Toku B pa3inyHbIX cpeaax”

160

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "MaruutHoe noJe"

161

162

163

Peseprubrit ypok. O6001eHNE U
CHCTEMATHU3aLMS 3HAHUHN 110 TEME
"OneKkTpoMarHuTHas MHIyKIus"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMATHU3aIMsl 3HAHUI 110 TEME
"Mexanndeckue Konebanus"

PesepBHrlit ypok. O6001ICHHE U
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"DNIeKTpOMAarHUTHBIE KOJIeOaHus "




164

PesepBHeiit ypok. O600IICHHE U
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"

165

PesepBHeiit ypok. O600ICHHE U
cucreMaru3anys 3Hanui mo reme "Onruka"

166

167

168

PesepBusiit ypok. O60011eHNE U
cucreMarusanysa 3Hagui 1o treme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH 110 Teme
"KopnyckyisipHO-BOJIHOBOW Jyanu3m"

PesepBuslit ypok. O60011eHNE U
cucTeMaruzaius 3HaHui no reme "dusnka
atoma"

169

Peseprubiit ypok. O60011eHUE U
cucTeMaru3alis 3Hanuii mo teMe "dusuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTApHBIX YacTuIl"

170

Peseprubiit ypok. O60011eHIE U
CUCTEMaTH3alMsl 3HaHUH 110 TeMe
"OnemMeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






