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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpPEAHEro oOO0Iero o00pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOHM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BoctuTaHus W Konmenun
npenojiaBanus yueOHoro npeamera «Pusrka» B 00pa30BaTEIbHBIX OpraHU3alNIX
Poccuiickoit ~ ®denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  OOydaroluXcsl.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LEAX, COJEpKaHUH, OOLen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeameta «duznka» Ha yriayOJIEHHOM YPOBHE.

N3yyenue kypca (uzuku yriayOJEHHOTO YPOBHS TO3BOJIIET pPEean30BaATh
3a/1layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
OoOy4JaromMmMcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OopraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme mo (QusMke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOin€HHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCsS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOJaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMBbIE pe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaéHHOM
YPOBHE, B TOM YHCJIE€ TPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET OBbITh
WCITIOJIb30BaHA YUYUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYMX MPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAUYECKUX
MOJXO/J0B K TMpernojaBaHuio (U3MKU HA YIUIYyOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTyMas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busngeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHBHOE
npUMEHeHHEe (U3NYECKUX 3HAHWM OMPEIENUIO XapakTep M OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MaTepUajoOB C 3aJaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (OpMHUPOBAHUE YMEHHM MPUMEHSATH HAyYHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3UKH Ha ypOBHE CpPEHETO 00IIEro 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK IPUHLUIIBI €70 IOCTPOEHHUS.

Hoea uyenocmuocmu. B COOTBETCTBHUM C HEM KypC SBIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX Pa3lesoB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (QU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE H
noJe.

Hoea zymanumapusayuu. BEE peann3anus NPeaIosaracT HCIOJIb30BAHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICIIEHUE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIeCTBa, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITpoOIeMamu.

Hoesa npuknaonon nanpasiennocmu. Kypc usnku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
IPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX OSKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUM M TEXHOJIOTUH, a TakkKe 00CYXKIEHHUs
po0JIeM palMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME cofiepKaHus MTPOTPAMMBI TT0 (PU3UKE JOJDKHO OBITH MTOCTPOCHO Ha
NPUHLIUAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKAIIOB 0a3UpyeTcsl Ha UCIIOIb30BAaHUH CAMOCTOSITEIbHOTO AKCIIEPUMEHTa KakK
MOCTOSTHHO JIeHCTBYIOmero Qaxkropa ydeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHMYECKOTO SKCIEpUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
MaTepuana, 1aboparopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3anuud (PU3NYECKOrO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPaKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom monm pabortamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOTO BUIa O€3 MOIIAaroBO HHCTPYKIIMH.

B nmporpamme 1mo (QuMke cHUCTeMa YYEHHUYECKOrO0 HKCIIEPUMEHTA,
7a00paTOpPHBIX padOT M MPAKTUKyMa NpPEICTaBlIEHA €IWHBIM IepeyHeM. BuiOop
TEMaTUKH JJIS 3THX BHJIOB YYCHHYECCKUX MPAKTHYCCKUX PAOOT OCYIIECTBISCTCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpOoIecca UCXOAsl U3 OCOOEHHOCTEN MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHWE OOYYaIOMUMHCS YMEHHSAMHU TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHHs], WCCIICIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEAT0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3WUYECKOU MOJENBIO, TO3BOJSIONINE MPUMEHSThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasliesia Kypca, Tak U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3iesioB. [[s KayecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCSL 3aJaHusi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyoIIre BbIOOpa
(bu3MYecKO MOJENH ISl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (UMK YIIIyOJaEHHOTO
YPOBHS Ha YPOBHE CpPEeIHEro 00I11ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kaOuHera. B kaOuHere (GU3MKKM JOHKHO OBITH HEOOXOIMMOE
nabopatopHoe 000pyJOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme 1o
(GU3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHcTpaniMoHHOE  000pyaoBaHue (OpMHpPYETCS B COOTBETCTBUH C
OPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M  OOECIeYrBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMme M0 (U3HMKEe KIIOYEBBIX JIEMOHCTpAMid st
WCCJICOBAHMUS  M3y4YaeMbIX  SIBIEHHW ©  MPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUI.

JlabopaTopHoe 00OpyIOBaHHME I YYEHUYECKHX TPAKTHYECKUX paboT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHHE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCS K HaydHOMY
U3YYECHHUIO TPUPOJBI, Pa3BUTUE HUX HMHTEIUICKTyaldbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DM3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3HUUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyayuien
npoecCHOHANBHON  JESATENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUIO B 5TOM HaIPaBJICHHH.

JlocTikeHrne 3TUX Ielield 00ecrneunBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero o0pa3oBaHus:

MpUOOPETEeHNE CUCTEMBI 3HAHUN 00 00IIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSpHYI0  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupOBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBSICHEHUS
bu3nYecKuX SBICHUNW B TMPUPOAE M ISl MPUHATHUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nUecKoil MOJEINbI0, 3a/ad, MOAPA3YMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBMUSIM 3ajJaud, B TOM 4YHUCJIE 3ajad
WHXXEHEPHOT'0 XapaKTepa,

NOHUMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCcKX OKCIEPUMEHTOB, aHaJIM3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodeCCHOHATBHON NESITETbHOCTH, CBSI3aHHOU
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (DPU3HUKO-TEXHUYECKOTO PO UIIS.

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

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX M
IPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JENlaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAs HayKa o npupojae. HayuHslil MeTo/1 MO3HAaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT U TEOpUs B Ipollecce MOo3HaHus Npupojsl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHnsi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuid  (QU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SIBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, WJealbHAsl KUIKOCTb, HWACATBHBIN Ta3, TOUECUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPUSL.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKkym.

MN3mepeHne cuiibl TOKAa M HANpSHKEHUS B LEMU MOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(poBoH naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3UYECKUX BEJTMYHUH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe IBWKEeHHE. OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBMYKCHMS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Paguyc-BekTop MaTepuagbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaibHOW TOUKH, UX MPOEKIMH Ha OCH CHUCTEMBl KOOPJMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATbHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU M MX TpaduKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY)KHOCTH. YTJOoBasg M JIMHEWHasi ckopocTh. Ilepmon u ydactora oOpalieHusl.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMUYECKHE TMPOIECChl: CIUIOMETP,
JBMKCHHE CHAps/IOB, LICTIHbIE, IIecTepéHYaTrbhle U pPEeMEHHbBIE Iepenayw,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0ObI uCCIeIOBaHMS IBUKEHUIA.

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

[TpeoOpa3oBanre ABMKEHUN C UCTIOJIb30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cCKopoCTH MPpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOPE.

CpaBHeHHME IyTeW, TPAEKTOPUN, CKOPOCTEH JIBMIKEHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUKEHUS C II€JIbIO ONPEIENICHUsI MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHusi Mpu MpsSIMOJIMHEHOM PaBHOYCKOPEHHOM IBM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBUKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJIcHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nABWXKEHUS Tella, OpOIIEHHOro ropu3zoHTaibHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPLHMOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
noJIéTa U Ha4aJlbHOM CKOPOCTBIO TeJa.

W3ydyeHue IBUKEHUSI Tella IO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Tepuoja oOpalieHusi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHeprumaneHbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmMUpOTHL. J[BH>KEeHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMudeckasi CKOPOCTb.

Cuia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, nBMKymerocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKCHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPLUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyuHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

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

PaBeHCTBO CHI, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MTAICHUH.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOM INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.



HccnenoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

V3ydyeHne IBHMKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOM depe3
JErKuit OJIOK.

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

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOEe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTENBHO OCH BpauieHus. llnedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VY ciioBus paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeycTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccenenoBanre ycilOBUM paBHOBECUS TBEPAOIO Ted, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonvl coxXpaneHusn 6 MmexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTEPUAJIbHBIX TOUYEK. L[eHTp macc
CUCTEMBbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIfX.

PaboTta cunsl Ha ManoM M Ha KOHEUHOM mnepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckass 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loTeHIMaNIbHBIE W HENOTEHUWAJIBbHBbIE CWIBL. lloTeHnManpHas >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbst KOCMUYECKask CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHyu Ui WACANBHOM JKUIKOCTH Kak CIEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CHUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHOM SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATHM, CKOPOCTH MOJENU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETHYECKOU YHEPTUU TEJIa 110 TOPMO3HOMY ITYTH.

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

Onpenenenue padOThl CHIIBI TPEHHUS TPH JIBMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THX



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

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

Mopenbs uaeanbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHUILIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C IMOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIOy [JaBICHHEM U  CPEIHEH KUHETUYECKOM  3HEepruei
MOCTYINATEIbHOTO TEIJIOBOTO JBHXKEHHS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHHYeCKre YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HaHOMATEPHUAIIOB.

Jlemoncmpayuu.

Mopenu I1BUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchi0 peaibHOro OPOYHOBCKOTO JIBUKEHUS.

HNuddysus sxuaKocTen.

Mogens onsita HlTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTaquInuecKuX peméToK.

HabGnrogenue u rcciieoBaHuE U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUS TIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro npoiecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMbI KaK CPEHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. CamMomnpou3BOibHAS — pellakcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMIL:
ypaBHeHHEe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH 3HEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  cnoco0  M3MEHEHUs ~ BHYTPEHHEW  SHEpPruu
TEPMOJMHAMUYECKON  cuUcTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMKocTh Tena. YaelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BElIEeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacuér KkoiuMuecTBa TEIUIOTHI NpW  Temonepenade. l[lonstue 006
aanabaTHOM IIpoIiecCe.

[lepBblii 3aKkOH TepMOAWHAMHKU. BHyTpeHHsAss »sHeprus. KoimuectBo
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA JI1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUII  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHume! gecTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukn Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTraTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHEP, JU3EIbHBIA U KapOIOpaTOpHBIA ABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJIb30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

W3menenue Temneparypsl pu aanadaTudecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamus. lcmapeHne W KWIMECHHE. Y enbHAs
TEIJI0OTa MapooOpa3oBaHusI.

HacpblllleHHbIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBienne W Kpuctalmm3anus. YJelbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

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

[IpeoOpa3zoBanue 3HEpPTUH B (PAa30BBIX NMEPEX0OIaAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Ko huimeHT MmOBEPXHOCTHOTO HATSHKCHUS.
Kanumsipasie siBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAIBI.

Hemoncmpayuu.

TermioBoe paciupeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHl C MBUTbHBIMH TIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN HCIAaPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHOW BIaXHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEIECHHH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. DiaekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W IOJYHPOBOIHHKHU.
DJIEMEHTAPHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIEKTPUUYECKOTO
3apsna.

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

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsokéHHocTh  anekTpuueckoro  mosia.  [IpoOuwiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUUECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsHKEHHOCTH 3TUX MOJEH |
HKBUITOTEHLIUAIBHBIX ITOBEPXHOCTEN.

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

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexkrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE MPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DJIEKTPUUECKOE TI0JIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKECHHBIX IJIACTHH.

Monensb anekTpoctatuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

OueHka cuil B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHnne npoTekaHusi TOKa B LEMHU, COJACPHKAILIECH KOHJIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccenenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyuecKuil mox.

Cuna Toka. [TocTOsSTHHBIN TOK.

VYcioBusl CymecTBOBaHUSL IOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOYHMKH
toka. Hanpsikenue U u D]1C £ .

3akoH OMa U1l y4acTKa 1EMH.

DIIEKTPUYECKOE COIIPOTHUBJICHUE. 3aBUCUMOCTh COIIPOTHUBJICHUSA
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI W IUIOIIAJAW MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOJHUKOB.
Pacuér pazBeTBIE€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

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

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM (3aMKHYTOM) JJICKTPUYECKOM I1emu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUITbl TOKA U HAMPSKEHUS.

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

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJINHBI,
IUIOLIAM MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBJICHUS MPU OCTOSIHHOM
HaIpPsHKEHUH.

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

CrnocoObl coelMHEeHns UCTOYHUKOB Toka, DJ1C GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBaHye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsDKEHUS JJISI  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmerpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

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

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
TemmnepaTtypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass W MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAS JUCCOLMALMS.
Onexrponni. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPHMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, pAPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHASI MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAUMOCTH METAJIJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HaGmronenue amexTposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPELUTHOCTU U3MEPEHUN (PU3UUYECKUX BEJTUUMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

WN3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 10 kjacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUECHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBJICHHWE, Hay4yHbId (akT, rumnoresa, (pU3MUecKas BEIWYMHA, 3aKOH,



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

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpaguku U cBoWcTBa. TpUroOHOMETpUUYECKHE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUlell cpenbl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAsh Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyarble KOHCTPYKIIMK), MCTIOJIh30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUILMOHEP, TEXHOJIOTUH
MOJIyYE€HUS COBPEMEHHBIX MaTepuasoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBue IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUOMH. [IpyHIMO cyneprno3unun
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. J[BH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl JlopeHia.

MaruautHoe nosne B Bemectse. DeppOMarHeTUKy, napa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPUMCHCHUC

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

KaptiHa 7uHHMA  WMHAYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUi MarHuTHOM MHIYKIIMH TOJIS ITTMHHOTO MPSIMOTO TPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMS MyYKa 3J€KTPOHOB B MATHUTHOM ITOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomacHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOW WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosue. Toku Dyxo.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTM B 1IE€NMH TOCTOSIHHOTO TOKA.
SBnenue camonnaykuuu. I1C caMOMHIYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM I0JIE
3emun.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHUTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/IC caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTuuecKoe OMHUCAHKUE (3aKOH COXPAHEHHSI MEXaHUYECKO sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIUYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactora kosnebanuit. Ilepumon ManbiX CBOOOJHBIX KoOJieOAHMIA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MaJIbIX KOJeOaHUI rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxarmux KojaeO0aHuii 1 3aBUCUMOCTH Tiepruojia CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIbIO
dbopMupoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

Habmronenne pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSAHOTO W MPYKHHHOTO
MasTHUKOB.

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

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsia KOHJAEHCATopa ¢ aMIUIMTYA0N CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJI€OaTEIIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATrHUTHBIE KoJie0aHusl. BrIHYyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBI TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIbI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (popme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LIE€NU CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  TpancopmaTop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. KynbeTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYecKue yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJEOAHUIN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOAHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUIaIbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

Nzyuenue tpancopmaropa.

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

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE GO0JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHus. llomepeunsie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJeHHe, MHTepdepeHIus u
U pakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHHUE OKPYKAOIIEH CPEJIbI.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBAsl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEUYHBIX U MPOAO0IbHBIX BOJH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nrogenue nntepdepenunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUE,
pesIOMJICHUE, TTOJSpU3als, udpaKius, UHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO 3Ty CHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIl HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ IF€OMETPUH U OTHOCUTEILHOTO
IOKa3aTess MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300pakKeHU TOYKM W OTpe3Ka NpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Pa3pemaromniast cnocodHocTh. [1a3 kak onrtuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOU ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEpPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmyecknx
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE HAOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB IIpM MAaJA€HUM MOHOXPOMATHYECKOIO0 CBE€Ta Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsapuzauus ceera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Moaenn MUKPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

HaOaronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.

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

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONIUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IMIOCKOTO 3€pKajia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIPU3aIIN CBETA.

N3yueHnne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3epHOTO U3JIyYCHUS Ha ABYX LIETSAX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepenune IiMHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIHOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHUMOCTM  KJIACCMUYECKOM  MexaHuku.  [locTtynatel
CHEUUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHra.
YcioBue mnpuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIIECHUE JJTHBI.

DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEISATUBUCTCKON YaCTULIbl. DHEPTUs
MOKOSI.



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

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmenieHusa Buna. 'unoresa [1naHka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHEHHE
DitamreitHa 11t potoaddexra. «KpacHas rpanuinay pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawllyto moBepxHOocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yacTull. Bonnel ne bpoird. JInuna BosHb e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alUu JABWXKYyIIeWcsa dactuubl. KopmycKymispHo-
BOJIHOBOH Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBaHnre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYOPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

UccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoM [1manka Ha ocHOBe HcciiemoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl 1O KCCIECIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynater bopa. M3nyuenue u nornomnieaue GoTOHOB MPU MEPEXOAE aToMa
C OZHOTO YPOBHsI DHEPI'UU HA IPYIOM.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

Habnrogenue IMHEH4aToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHo20 A0PA U INEMEHMAPHBIX YACUY.

Hyxnonnass monens snpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-uziyyeHue.

3akOH pPaANMOAKTUBHOTO pacnaja. PaanoakTWBHBIE H30TONBI B MPHUPOJE.
CBONCTBa MOHHU3UPYIOUIETO M3IyYCHMs. BIusgHME pAaTMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3nydueHus. Jlozumerpus.

OHeprus CBsA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaluy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHL.

OyHIaMEHTAJbHBIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TiitooHHas MOAENb apPOHOB.

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

EauHcTBO pU3nyueckoll KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HAHCHAs: TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

HccnenoBanne TpekoB 4acTHIl (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHOMHUHU. [IpUMEHMMOCTH 3aKOHOB (U3UKH JUISI OOBSICHEHHS TPUPOJIBI
KOCMHUYECKHUX 00BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro HeOa. Co3Besnmus, sSpKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW NOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranakruk. Pagnoranaktuky m kBaszapbel. UEpHbIE ABIPHI B sSapax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue raigakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITyUeHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmonenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM IJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUHN ISl OTPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIUYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3UYCCKUX BEIIUYHH.
OueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3nUecKkux BETUYHMH, NPOBEpKA MPEAJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

O06o0maromiee NOBTOPEHUE.



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

Ponb Qu3uku M acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHMUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
bu3nyeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUH MPEACTABICHUM
0 (Qu3NUYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTHUHBI MUpa B 00OIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H.

NUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, ONOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (pU3MUYECKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJAECHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO. BEKTOPHI M MX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIWNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIOCKUX PUryp u o0béma Tel.

Bbuonocus: >nektpuyeckue SBICHUS B JKMBOW MpUpOnE, KoseOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJAE, SKOJOTUYECKHE PUCKU TPpH MPOU3BOJCTBE
JIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3JIEKTpoJBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBBIE
IIPUEMHHMKH, SIEPHAs DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHOro mpeamera «Duzuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOTrO OOIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYalOIIETrocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTb B CaMOYIpaBlI€HWH B  00pa3oBaTebHON
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTh C  COLMAIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOW NESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMAThL OCO3HAHHBIC PEIICHMUS,
OpPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHWE K MHPY, BKIKOYas JCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



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

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

IKOJOI'NYECKOI0 BOCIIMTAHUSA

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

IUIAHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTH B IpoLiEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENFHO  (OpMyIHMpOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bU3NYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepPHUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPE3yJIbTATOB LIEJSIM, OLIEHUBATh PUCKU TMTOCIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3amad  (pU3HIeCcKOoro
COJZIEpKaHMsl, IPUMEHEHHUIO PA3JIMYHbIX METOJIOB ITO3HAHNS,

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

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ pEIIeHUs, HaxXOIUThb ApPTryMEHThl A
JIOKA3aTeNbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a/1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH PUBUKH;

JlaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHMS 1O (QU3NKE B TNPAKTUYECKYIO OO0JIaCTh
KA3HEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTAaTh HOBBIEC UJIEH, NIPEJIaraTh OpPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nunpopmanueii:

BJIAJE€Th HABbIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOTO COIAEPIKAHMS
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalln3, CHCTEMAaTU3allMi0 M HUHTEPIPEeTalni0 MHPOpMALUU pa3IHuHBIX
BUJIOB U (hOpM Ipe/ICTaBIICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICEHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady C COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PeCcypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B PA3NMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIEHWEe Ha Ypokax (U3UKH U BO BHE-YPOUHOU
JeSITEIbHOCTH;

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

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIYaJIBHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AECUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh II€JIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUIM, pacpeessaTh poJid ¢ y4€TOM MHEHHUM YJaCTHUKOB, 00CYX/1aTh
pe3ysIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraT HOBBIE€ MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOPOSBISATH  TBOPYECTBO M BOOOpakeHHWe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYILECTBIIATH  ITO3HABATENIBHYIO  JESATENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBIATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKON pabOThl ¢ YYETOM HUMEIOIIUXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

paclMpATh paMKUM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHUM;

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

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOW pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIECTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedieKkchy IJisi OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO IPHUHUMATh PEIICHUA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E pPEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

IIPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU aHAJIW3€ pPE3yJbTaTOB
JICATEIILHOCTH,

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOmero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN WUHTEJUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH aManTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOJS U3
CBOHMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TMpPH OCYIICCTBICHHWH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHOIICHUS C APYTMMH JIIOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC U
paspemarb KOHMIUKTHI.

[MPEAMETHBIE PE3VJIbTATDBI



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

NOHMMAaTh POJAb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMANIbHOW M OATHYECKOM cdepax JesaTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (PU3NYECKON TEOpuu B
(dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeied (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): HWHEpLMaIbHAas cHUCTeMa OTCYETa, abCONMIOTHO
TBEpIOE TEJIO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE MajJieHue, abCoMIOTHO ymopyras nedopmanus, abCONIOTHO
ylnpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUAKOCTH
U TBEPAOro (KPUCTAILTMYECKOTO) TeNa, UIC€adbHbII ra3, TOUCUHBIA 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

pasznuyarth yclioBUs (TpaHULbl, 00JacTH) MNPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAHUYECKHME IPOLECCHl W SBJICHUA,
UCITOJIb3Ysl OCHOBHBIE TOJIO)KEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwiies i1 CKOPOCTH U NEpeMELIeHMUS,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
OHEPruH, CBSI3b pa0OTHl CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEprud,
yCIOBUSL paBHOBeCHs TBEPAOrO Tena), MPU OSTOM HCIOJIb30BAThH
MaTeMaTH4YECKOe BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anuies, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYyJbca U
MEXaHHYECKON YJHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHATM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHns MKT wu 3akoHBI MONEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JABJICHHUS HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HDHEPIrUEr TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBsSI3b TEMIIEpATyphbl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPIrUeH TEIJIOBOIO ABMKEHUS €T0 4acCTHLl, CBA3b JABJICHUS UACAIbHOTO
ra’a ¢ KOHLEHTpalUMEeW MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH



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

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUSA, HCIOJIb3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULNN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAJKHBIE COOTHOLICHHWA: 3aKOHbI OMa JuId ydacTka
ey WU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTPoIu3a);

ONHCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCIOJb3Yys BEIUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CHUJIA,
MOMEHT CHWJIbI, JaBJEHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUIIbl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIoTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3nyxa, KIIJ wuaeansHOro TEMmoBoro
JBUTATEJIS; IEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsSOKEHHOCTh TIOJIST TOYEYHOTO 3apsiia WM 3apsDKEHHOTo 11apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHLMANOB, JJEKTPOABIKyLas CWja, CWIa  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C IMOCIEAO0BATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHUM:
MEXaHUYECKOE JIBJKEHUE, TEIIOBOE JIB)KEHHE YacTHI[ BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddys3us, ucrnapeHue,
KHUIIEHHE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3aLUsl, HAIIPaBIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLus Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKOMN BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  ITOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (M3MUECKMX BEJIMYMH B BUJE TpaPUKOB C YUYETOM



aOCOJIOTHBIX MOrPEIIHOCTEN U3MEPEHUI, IENaTh BBIBOBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON THIOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMAJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh TpaBuiia 0€30MacCHOr0 TPyJa IPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax yd4eOHOro »OKCIEpHMEHTa, MpakTUKymMa U  ydeOHo-
HCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(U3MYECKO MOJENIbIO: Ha OCHOBAHMM aHAJIW3a YCIOBUS OOOCHOBBIBATh
BBIOOp (u3MUECKON MOJEIM, OTBeHaroled TpeOOBaHUSIM 3a/aud,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKuX TEOpUl NpH MCHOJIb30BAaHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJNUTh PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3yJIbTaTbl M KOPPEKTUPOBATh METOJbl PEIICHUS C
Y4ETOM IMOIYYEHHBIX PE3YJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAKKE WHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAaUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbBIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

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

NPUBOAUTH TMPUMEPHl BKJIAJa POCCUMCKMX M 3apyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATh MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEeJIOBEeKa, CBA3aHHOM C (U3MYECKUMHU NPOLECcCaMu, C
MO3UIINHI IKOJIOTHUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHNN, @ TAKKE€ PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



OPUMEHATh pa3jMyYHble CIOCOOBI paboThl ¢ MHQOpMAaIHel (PU3NIECKOro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMAaLUU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYUYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIE0BATENLCKUX padoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy TPYMIIbI, PAllMOHAIBHO PaclpeAesiTh ACITeIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIEKBATHO OIICHWBATh BKIJAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

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

NOHUMATh pPOJb (U3MKK B DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKM B COBPEMEHHON Hay4yHOH KapTHHE MHpa, POJb aCTPOHOMHUHU B
NPaKTUYECKOM JICSITEIbHOCTM YENOBE€KAa U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHAIBHON TEOPUU OTHOCHUTEIbHOCTH, KBAaHTOBOMN
¢bu3uku, poib (puznyeckol Teopurn B (GPOPMHUPOBAHUU MPEACTABICHUHN O
(bu3nUecKoil KapTHHE MHUpa, MECTO (PU3MUECKOU KapTHHBI MUpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTaBICHUIN O IPUPOJIE;
pa3iauuaTh YCJIOBHUS NPUMEHHMOCTH Mojened (Qu3Mdeckux Ten M
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE U  OJIHOPOJIHOE
MarHuTHOE TOJIs, TApPMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUYECKUN MasiTHUK,
WJICAJIBHBIN TPYXUHHBIM MAasiTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas JIMH3a, MOJIeJIel aTOMa, aTOMHOTI'0 pa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SABJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM IeMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
dororddekra, mepBpd W BTOpoM mocTynaTel bopa, mpuHLHUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YHCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacnaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl M SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaNpPsHKEHHOCTD AJIEKTPUUYECKOTO MOJISL, MOTEHINAT 3JIEKTPOCTATHUYECKOTO
MoJIsl, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIS
MPOBOJHUKA C TOKOM, PEJISTUBUCTCKUNA UMIYJbC, IOJHAs SHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPrUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U S1Pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(]epeHITHs
BOJH, Audpakius, JUCIIEpCUs, T[OJHOE BHYTpPEHHEE OTpa)xKeHue,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

ONPENENATh HAMpaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300paKeHUE, CO3JaBaeMO€E IIIOCKUM 3€pPKajioM, TOHKOM JIMH301,
U PaCCUUTHIBATh €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATAOIIME ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalu3a M OOBACHEHUS (U3UYECKUX MPOIIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CHUCTEMAaxX, B MEKTaJTaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX Tel, IBOIONNHM 3BE3] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUPOBATh pPe3yibTaThl TMOJYYEHHONW 3aBUCHUMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEeHHUH, JenaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIICIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOAUTH OMBITHI O MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE Pe3yibTaThl U JeJaTh BBIBOJ O CTaTyce MpPeJIOKEHHON
TUIOTE3bI;

OTKCHIBAaTh METO/bI OTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JNEATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THbIC 3aJayd C SBHO 3aJaHHOW M HESBHO 33JaHHOU
(¢u3MYecKoil MOJENbl0: HAa OCHOBAaHMM aHajlu3a YCJIOBHS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, MPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpUi
OpU  WCIONB30BAHUM MAaTEMATUYECKUX METOJOB pEUICHHsS  3ajad,
IPOBOANTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yNIbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pe3ybTaToB;

peliaTth KayeCTBEHHbIE 3a/aud, TpeOylollue MNPUMEHEHHUs] 3HAHUM U3
pa3HBIX pa3aeNoB Kypca PU3UKH, a TAKKE WHTETPAIlMN 3HAHUN U3 PYTHX
IPEIMETOB ©CTECTBEHHO-HAYYHOTO IHWKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOpPOi Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHME 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
¥ TEXHOJIOTUYECKUX MPOIIECCOB;

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

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOIACTBEHHON
JIESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IpOLiecCaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BaHUH, a TAKXKE Pa3yMHOM HCIOJB30BAHUU JOCTHIKEHHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMALMOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMalK, CTPYKTYPUPOBAHUSI U UHTEPIIPETALIUN
uHpOpMallMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMylr0  HMHQPOpMAIM0 U OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUH;

MPOSIBIISTH OpraHU3aIMOHHBIC U MO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4E€OHO-UCCIEI0BATENCKUX PadoT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pA3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIAT ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKJIAJ] KaXXJAOTO U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyaylien npohecCUuOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI
1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6 0 0
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemartuka 10 1 0
2.2 Junamuka 10 0 0
2.3 Crartuka TBEpIOTO TENA 5 1 0
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 0
Hroro no paszneny 35
Paznea 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 0
3.2 Tepmoannamuka. TermnoBbie MalIMHbI 20 1 0
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 | 0
MIEPEXO0/IbI
Uroro no pazgeny 49
Paspnen 4. JIEKTPOIUHAMUKA
4.1 DIIEKTPUYECKOE T0JIe 24 1 0
4.2 ITOCTOSIHHBIN 2JIEKTPUYECKUM TOK 24 1 0




4.3 Toku B pa3MyHbIX Cpeaax 6 0
Hroro no pazgeny 54
Paznen 5. PUBHUYECKUN MPAKTUKYM

5.1 PuU3NYECKUN IPAKTUKYM 16 16
Hroro no pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uu(poBbIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznen 1. QJIEKTPOJANHAMUKA
1.1 MarnuTHOoe nosue 14 0 0
1.2 DNeKTpOMarHuTHAasE UHIAYKIIHS 13 1 0
Wroro no pasaeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10 0 0
22 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 0 0
)3 MexaHu4ecKkue 1 3IeKTPOMarHuTHbIE 10 | 0
BOJTHBI
2.4 Onruka 25 1 0
Hroro no pazgeny 60
Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH
3.1 Ocnossl CTO 5 1 0
Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOIHOBOH Ayann3m 15 0 0
4.2 ®uszrka aroma 5 0 0
43 du3MKa aTOMHOTO SJIpa U 3JIEMEHTapHBIX 5 0 0

YaCTHI]




Hroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DJIEMEHTHI aCTPOHOMHUH U acTPOPHU3NKHI 12 0
Hroro no pazneny 12
Paznen 6. PUBHUYECKUN MPAKTHKYM
6.1 Pu3n4ecKuil NPaKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 0
' JeSITEIbHOCTH, TPUOOPETEHHOTO MPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udpoBbIe
n/n Tewa ypoka Bceero Kontpoabueie  Ipaxtuieckue fl[3y'{em/m :)Iﬁl?a[;OBaTeﬂbHLle
padoThI padoThI pecypes:
| dwusnka — pyHAaMEHTATBFHAS HayKa O 1 0 0
npupojae
) HayuHblii MeTOI TO3HAHUS] U METOBI | 0 0
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 Mo3HaHus pupoabl. Habmonenue u 1 0 0
9KCIIEPUMEHT B (pH3uKe
4 Crioco6b1 u3MepeHust (PU3NYECKUX BETUYUH 1 0 0
AOCOoII0THAS U OTHOCHTCILHAS
5 MNOTPEIIHOCTH U3MEPEHUIN (PU3NYECKUX 1 0 0
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u mecto
6 ¢busuku B QOPMUPOBAHUU COBPEMEHHOMN 1 0 0
HAay4YHOW KapTHUHBI MUPA, B MPAKTHIECKOMN
NEeATeIFHOCTH JIFOAeH
Mexanndeckoe aBmkeHne. Cucrema
7 orcuera. OTHOCUTEIBHOCTh MEXaHMYCCKOTO ] 0 0
neuxkenHus. [Ipsmast u oOpaTHas 3a1aun
MEXaHUKH
3 Pannyc-BekTop MaTepUalIbHON TOYKH, €TO ] 0 0

IIPOEKIIMU HA OCcU KoopAHuHAT. Tpaekropus.




ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE NIPSAMOJIMHENHOE IBUKEHHUE.

['padmyeckoe onricanre paBHOMEPHOTO
PSIMOJIMHEHHOTO JBUKECHUS

10

CrnosxeHue nepeMeIieHnil U CKOPOCTEM.
Pewenne 3anau

11

12

13

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

['padmyeckoe onrcanue NPsIMOIMHEHHOTO
JBUKEHHS C TOCTOSIHHBIM YCKOPEHUEM

CBobOosiHOE MajieHne. Y CKopeHue
CBOOOJTHOTO Ma/IeHusl. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BpPEMEHU U UX rpaduKu

14

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

15

KpuBonuneiinoe aBuxeHue. JBrxeHue mno
OKPYKHOCTH. YTJIOBas U IMHEHAs
ckopocts. [lepron u yacrora.
[{eHTpOoCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHE

16

17

KonTponbhas pabota no teme
"KunemaTtuka"

IIepsriit 3axk0H HproToHa. MHEpLMaIbHBIE
cucremsl orcuéra. [IpuHnun
OTHOcUTEJIbHOCTH I'anunes.




18

HCI/IHCpHI/IaHBHBIC CHCTEMBI OTCUETA

Cuna. PaBHonelicTByromas cuia. Bropoit
3akoH Hrrorona. Macca

19

20

21

Bzaumopeiicteue ten. Tpernit 3aKk0H
Herorona

[Tpunimn cynepno3uiuu cui. Pemenne
3a/1a4 Ha MPUMEHEHHe 3akoHOB HbioToHA
3aKOH BCEMUPHOIO TATOTEHUS.

OKBUBaJECHTHOCTD FpaBHTaHHOHHOﬁ n
HHepTHOﬁ MaCChbI

22

23

24

Cuna TSKEeCTH U yCKOPEHUE CBOOOAHOTO
naJIeHus

JIBr>xeHne HeOECHBIX Tel U X
MCKYCCTBEHHBIX CITYTHHUKOB. [lepBas
KOCMHYECKas CKOpocThb. 3akoHbl Keruiepa

Cuna ynpyrocru. 3akoH ['yka. Bec tena

25

Cuna tpenus. [Ipupona u BusbI cun
TpeHus. J[BuKeHne B )KUJAKOCTH U Ta3e ¢
y4ETOM CHITBI CONTPOTHBIICHUS CPEJIBI

26

27

Jasnenue. ' mapocraTrueckoe 1aBIeHUE.
Cwia Apxumena
AOGCOTIOTHO TBEpPAOE TEIO.

HOCTyrIaTCJ'ILHOC " BpallaTCIIbHOC
JABWIKCHUC TBCPAOTO TCJIa

28

MoMeHT CHITBI OTHOCUTENHEHO OCH
Bpaienus. [1neqo cubl

29

CrnosxeHue Cul, IPUI0KEHHBIX K TBEPIOMY
teny. LleHTp TsxkecTu Tena. Y cinoBus




30

paBHOBecHsI TBEpAOro Tena. Busl
paBHOBeECHUS

Penrtenue 3amau

31

32

33

34

KontponbHas padora no teme "/lunamuka.
Craruka TBepaoro tena'

I/IMHYJ'IBC MaTCpI/IaJII)HOﬁ TOYKHU, CUCTCMBbI
MAaTCpPHAJIbHBIX TOYCK. HeHTp Macce
CHUCTCMbI MAaTCPHUAJIbHBIX TOYCK. TeopeMa 0
ABVOKCHUHU LICHTPA MaCC

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

MoOMEHT uMITysIbca MaTEPUAIIBHON TOYKH.

HpeI[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTa
HUMITYJIbCA B HCHTPAJIIbHBIX IOJIAX

35

36

37

38

Pemenue 3agaa

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

Kunernueckas sueprus. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPTUH
MaTepUaIbHOU TOUKH

HOTGHHI/IaJ'H)HI)Ie 1 HEIIOTCHIIUAJIbHBIC

cuibl. IloTeHInanpHas SHEPTUs. BTOpaSI
KOCMHYCCKaAsA CKOPOCTh

39

Tpetbst KocMUUYecKas CKOpPocThb. CBA3b
paboThl HEMOTEHLUATBHBIX CUJI C




40

41

W3MEHEHHUEM MEXaHUYECKOM dHEPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPIUU

Ynopyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBaenue bepHyinu 115 uaeanbHOM
KUJKOCTU

KoHnTpomnpHas padoTa o Teme "3aKoHbI
COXpaHEHHUs B MEXaHUKe"

42

43

44

45

Pa3BuTue npencraBieHuid 0 Npupoe
teroTel. OcHoBHBIE moJiokeHnss MKT.
Juddysus. BpoyHoBckoe ABIKEHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U
TBEPJBIX TeJ. XapaKTep JBUKEHUS U
B3aMMO/ICVCTBUS YaCTUII BEILIECTBA
Macca u pazMepsl MOJIEKYI (ATOMOB).
KonuuectBo BemectBa. [locrosiHHas
ABoraapo

Temneparypa. TermioBoe paBHOBECHE.
[[Tkana [enbcus

46
47

Pemenue 3agau

NneansHblil ra3. 'a30BbIe 3aKOHBI

48

49

50

VYpasuenue Menneneesa-Knamneiipona.
Pemenue 3agau

AbGcomoTHas TeMieparypa. 3aKoH
JlanbToHa

N3omporieccrl B u1eaaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

51

I'padpuaeckoe nmpencraBiaeHne




52

U30IPOIIECCOB: U30TEPMa, H30X0Pa,
n3zobapa

OcnoBHoe ypaBHeHne MKT

53

54

55

Pemenue 3amau

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJMHAMHYECKON CUCTEMBI CO CpeHei
KMHETUYECKOW SHEPTUeH MOCTYNaTeIbHOIO
TEIJIOBOTO JIBMKEHUS €€ YaCTHUIl

O000111eHrEe U cUCTEMAaTU3ALMS 3HAHUI 110
Teme "OcHoBel MKT"

56

57

KonTpoapHas padora o Teme "OCHOBBI
MKT"

TepMonnHaMuyeckas cucTeMa. 3aJaHue
BHEIIHUX ycnoBul g T/ cuctemsl.
Bremnue 1 BHyTpEeHHUE ITapaMeTpBI.
[Tapametpsl T/] cuctemsl kak cpegHue
3HA4YECHUS BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

59

60

HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3sBoiibHas penakcarus T/]
CUCTEMBI K TEINIOBOMY PaBHOBECHUIO

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

VYpasuenue Menneneesa-Knaneiipona u
BBIPAXEHUE ISl BHYTPEHHEW SHEPruu

61

Bripaxkenue aJisi BHyTpeHHEU SHEprun
OJIHOATOMHOTO HJI€aIbHOIO Trasa.




62

KBazucrtarnueckue U HeCTaTUYECKHE
IIPOLIECCHI

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

63

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

64

65

66

KouBek1usi, TenionpoBoAHOCTb,
U3Iy4eHUe

KonnyectBo Temnorsl. TemnoéMKocTh Tena.
VY aenbHas U MOJISIpHAs TEIIOEMKOCTH
BEILIECTBA. Y AeIbHAsl TEIUIOTA CTOPAaHUS
TOILJINBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaye

67

[Tonsarue 06 annadbaTHOM Tpolecce.
[IepBblil 3aKOH TEPMOJUHAMUKHI

68

69

70

KonngecTBo TemoTsl U paboTa Kak Mephbl
WU3MEHEHUs BHYTpeHHeM sHeprun T/1
CHUCTEMBI

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

[TpuHUIMTBI AEHCTBUS TEIUIOBBIX MAIIHH.
KM

71

Maxkcumansroe 3aaderaue KITJI. Ilukn




72

Kapno

Pemenue 3amau

73

74

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BAHUS
TEIUIOBBIX ABUTaTelIed. TerioBoe
3arps3HEHUE OKPYXKAIOIIEH CpeIbl

Penrenue 3anau

75

O00011IeHME U CUCTEMATU3AIMs 3HAHUHM 110
teme "Tepmonunamuka. TemnoBbie
MAaIluHe!"

76

77

78

79

80

KonTtponpsHast pabora o Teme
"Tepmonunamuka. TeniaoBbie MalTUHbI"

[TapooOpazoBanue u KOHACHCALIUS.
Vcnapenue u kunexnue. Y aeabHast TeIoTa
napooOpazoBaHUs

HacplleHHbIe 1 HEHACBIIICHHEIE Taphl.
KauecTBeHHas 3aBUCHMOCTh INIOTHOCTH U
JAAaBJICHUS HACBIIMICHHOTO I1apa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTD OT
00BEMa HACBIIICHHOT'O I1apa. 3aBUCHMOCTD
TEMIICPATYPhbI KUIICHUA OT JaBJICHUA B
KHUAKOCTHU

BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCHUTEJIbHAS BIAKHOCTh

Pemenue 3agau

81

TBépnoe teno. Kpucramimueckue n
amop¢Hble Teraa. AHU30TPONUS CBOMCTB
KPHCTaJJIOB

82

[LnaBnenue u kpucramum3anus. Y 1eabHast




83

terioTa raBneHus. Cyoaumanus
Hedopmaruu TBEpaOTO Tena. PacTskeHue
u cxkarue. Casur. Moayns FOnra. [Ipenen
ynpyrux nedopmaruii

84

TermoBoe pacluMpeHne KUIAKOCTEN U
TBépI[BIX TCII. AHI‘apMOHI/I3M TCIIJIOBBIX
KOJICOAHUI YaCTHII BEIIECTBA

85

86

[IpeobpazoBanue sHeprun B (ha30BBIX
nepexojax

YPaBHeHI/Ie TEIJI0BOro OanzaHca

87

88

&9

Pemenue 3amau

[ToBepxHOCTHOE HaTsDKeHHE. KanuisipHbie
siBNicHHs. J[aBJIeHHE 0] UCKPUBJICHHOU
MOBEPXHOCTHIO KHIKOCTH. DopMmymna
Jlammaca

O00011eHNEe U cUCTEMATH3Alls 3HAHUH 110

TeMe "ArperaTHble COCTOSHUS BEILIECTBA.
®da30BbIe IEPEXOBI"

90

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

91

DnexTpu3anus Tea U e€ MposBICHUS.
DnekTpuyeckui 3apsia. /[Ba Buaa
AJIEKTPUYECKUX 3apsaoB. [IpoBogHUKH,
JUAJICKTPUKA U TTOTYITPOBOTHUKHI

92

DneMeHTapHbIN NEKTPUIECKUNA 3apsil.
3aKOH COXpPaHEHUs AIEKTPUIECKOTO 3apsaa

93

B3anmopencteue 3apsanoB. Toueynsle
3apsael. 3akoH Kynona




94 Pemenue 3amau

05 Onektpuueckoe nose. Ero neiictBue Ha
AIEKTPUUYECKUE 3aPsIIbI

Hanpssk€HHOCTD JIEKTPUYECKOTO MOJIS.
9% [Ipo6usrii 3apsa. JInaun HanpsHKEHHOCTH
alIeKTpruecKoro noust. OgHopoaHoe

SJICKTPHUYCCKOC I10JIC

[ToTeHIMATBEHOCTD AMEKTPOCTATUIECKOTO
97 moJs1. Pa3HOCTh MTOTEHIIMATIOB U
HaIpsHDKEHUE

IToTreHnnuanbpHas QHCPIuA 3aps/ia B
98 QJICKTPOCTATUYCCKOM II0JIC. ITorennman
SJICKTPOCTATUYCCKOI'O I1OJIA

CBs3b HaprI)KéHHOCTI/I IOJIsT U pa3HOCTU

99 MMOTCHIUAJIOB AJIA 3JICKTPOCTATUYCCKOTO
IIOJIA

100 [IpyuHIOHAI cynepno3unuy JIEKTPUIECKUX

oJien

101 Pemenue 3amau

IIone Toueunoro 3apsaa. Ilone PAaBHOMCPHO

102 .
3apsHKEHHON cepsl

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

104 [IpoBOJHUKY B RJIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECUS 3aps/I0B

105 JIMBINEKTPUKHY U ITOJIYIIPOBOJHUKU B

SJICKTPOCTATUYCCKOM I10JIC




106

107

Konaencarop. D1eKTpoEMKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATopa

Hapaﬂneanoe COCAMHCHNEC KOHACHCAaTOPOB

108

109
110

IlocienoBaTeabHOE COEIUHEHNE
KOH/ICHCATOPOB

3Hepr1/m 3aPsPKCHHOI'O KOHJACHCATOpa

Pemenue 3amau

111

112

I[BI/I)KCHI/Ie Bapﬂ)KeHHOﬁ HYaCTUILIBI B
OIHOPOJHOM JJICKTPHUICCKOM I10JIC

Pemenue 3amau

113

114

115

O00011IeHME U CUCTEMATU3AIMs 3HAHUH 110
teMe "DnekTpuyeckoe nosue"

KonTponbHas pabota mo Teme
"Onextpuueckoe noiue"
Cwuna toka. ITocTossHHEIN TOK. Y CIIOBUS

CYIICCTBOBAaHUA ITOCTOAHHOTO
QJICKTPUYCCKOI'O TOKa

116

117

118

Wcrounuku Toka. Hanpsixenne u 9/1C
3akoH OMa JJ1s y4acTKa LEeMH.
DIIEKTPUUECKOE CONIPOTUBIICHUE
3aBUCHMOCTH COTIPOTUBIICHHUS OJHOPOTHOTO
MPOBOJHMKA OT €T0 JITMHBI U TUIOIIAIN
MONEPEYHOI0 CEYEHUs

119

VenpHOE COMMPOTHRIICHHUE BEIIECTBA.
Penrenue 3amau

120

[TocnenoBarenvHoOeE, MapaiebHOE,
CMEIIaHHOE COETMHEHNE MTPOBOIHUKOB




121 Pacuért pa3BeTBIEHHBIX MNEKTPUUECKUX
nenei. [Ipasuna Kupxroda

122 Penrtenue 3amau

123 Pabora anekTpruyeckoro Toka. 3aKoH
Hxoyns —Jlenna

124 Penrenue 3anau
MOIIHOCTD JEKTPUUYECKOTO TOKA.

125 TerioBass MOIITHOCTE, BEIZIEIsIeMas Ha
pe3ucrope

126 Pemenne 3amaq

127 OJ1C 1 BHyTpEHHEE COIPOTUBIICHHE
HCTOYHHKA TOKa

128 3axon OMa 1715 OJTHOM (3aMKHYTOM)
ANEKTPUUECKOM LIETTH

129 Pemenune 3amau

130 MoOIIHOCTh UCTOYHHMKA TOKA

131 Kopotkoe 3ambixkanne

132 KonzaeHncarop B 11enu NOCTOSSHHOTO TOKa

133 Pemenne 3amau

134 Pemenne 3agau mo Teme "IlocTOSHHBIN
AIIEKTPUYECKUI TOK"

135 Pemenue 3aga4d o teMme "I1oCcTOSHHBIN
3JIEKTPUYECKUN TOK"

136 Pemenne 3agau mo teme "IlocTOSHHBIN
3JIEKTPUYECKUN TOK"

137 O0o001IcHNEe U CHCTEMATHU3alKs 3HAHUH 110
teMme "[1oCTOSHHBIN 21eKTpUUECKU TOK"

I S I S
S o oo O
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138

139

KonrtponbHas pabora no reme
"TTocTOSIHHBIN NEKTpUYECKUI TOK"

:‘)J'IGKTpI/I‘iCCKaSI IIPpOBOAUMOCTDL PA3JIMYHbIX

BEILIECTB. DJICKTPUUYECKUH TOK B METasIax.
CBepXIpOBOAUMOCTD

140

DNEKTPUUECKUN TOK B pacTBOPax U
paciuiaBax 3JeKTpoJauToB. 3akoHbl Dapanest
JUTSL SJICKTPOIIH3a

141

142

DneKTpuuecKkuil Tok B razax. [lnazma

DNEKTPUYECKUH TOK B BaKyyMe.
BakyymHble npuGopsl

143
144

DNEKTPUYECKUH TOK B TOJIYIPOBOJHUKAX

[TomynpoBOIHUKOBBIE TPHOOPHI

145

146

147

Pu3nYecKuil TPAKTUKYM 110 TEME
"HM3MepeHue CUIIbl TOKA U HANIPSKEHUS B
LIENH IOCTOSTHHOTO TOKa IPU MOMOILN
aHaJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" uiK "3HAKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHUs PU3NYECKUX BEIUUUH MIPU
MTOMOIIIA KOMIIbIOTEPHBIX JAaTYUKOB"

Pu3NYeCKUu IPAKTUKYM I10 TEME
"N3y4eHre HepaBHOMEPHOTO IBUKEHUS C
LENTbI0 ONPEACIICHUS MTHOBEHHOM
ckopocTH"

Du3nYeCcKUui IPAKTUKYM 110 TEME
"N3MepeHue yCKOpEeHHUs IIpu
IIPSAMOJIMHETHOM PaBHOYCKOPEHHOM




148

149

150

JIBYDKESHUHU 110 HAKJIOHHOM IIJIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BpPEMEHU MIPU PABHOYCKOPEHHOM
nBHKeHun"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepeHune ycKopeHus CBOOOTHOTO
nageHus" win "M3ydeHue ABUKEHUS Tea,
OpOIIEHHOTO TOPU30HTAIBHO"

Ou3nyecKuil MPakTUKYM 0 TEME
"N3y4yeHue OBUKEHHS TeJa 10 OKPYKHOCTH
C IOCTOSIHHOM 10 MOJIYJIFO CKOPOCThIO" UITH
"UccnenoBanue 3aBUCMMOCTH TepUoa
oOpaleHusi KOHUYeCKOro MasiTHUKA OT €ro
napamerpos"”

Du3nYeCKU IPAKTUKYM I10 TEME
"M3MepeHune paBHOAECHCTBYIOLIEN CHIIBI
U JIBUKEHUH OpyCKa IO HaKJIOHHON
miockocTi" wnn "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHHU JIBH)KEHHUS Opycka
10 HAKJIOHHOH INIOCKOCTH Ha 3aJJaHHOE
paccTostHUE OT €ro Macchl”

151

Pu3NYecKuil TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHJT
YIPYTrOCTH, BO3HUKAIOIINX B MPY>KUHE U
PE3UHOBOM 00pa3Ile, oT ux aedopmanun”
i "M3yueHue IBUKEHUSI CUCTEMBI Te,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
n€rkuii 610K"

152

DuU3nyeCKui MPAKTUKYM 110 TEME




"Nzmepenue koddduireHTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 PHIMeHTa
3aBucumoctd Frp(N)" mnu "Uccnenosanue
JBIDKEHUS OpycKa 110 HaKJIIOHHOM
TUIOCKOCTH C IEPEMEHHBIM KO3 UIIMEHTOM
Tpenus" win "M3ydeHue JBUKEHUS rpy3a
Ha Bajy ¢ TpeHueM"

153

154

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEPJIOTO TeEJIa, UMEIOIIETO OCh BpalieHus"
i "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuér cuit ynpyroctu" win "U3yuenue
YCTOMYMBOCTHU TBEPIOTO TeJa, UMEIOIIETO
IJI0IAb OTIOPHI"

Pu3nYeCcKuil TPAKTUKYM 110 TEME
"M3MepeHne UMITyJIbca TeNa Mo
TOpMO3HOMY IIyTh" Miu "M3mMepenune cuiibl
TATH, CKOPOCTH MOJAEIH JIEKTPOMOOWIIS U
MOIIIHOCTH cuiibl TATH" win "CpaBHeHHe
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cunbl" win "HccnenoBanue coxpaHeHUst
VMITYJIbCA MPH YIIPYTOM B3aMMOJICHCTBUU"
iy "M3MepeHne KNHEeTHYECKON YHEPTUH
TeJa 10 TOPMO3HOMY ITyTH"

155

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne n30TepMHUYECKOrO Mpouecca
(pexoMeH/1I0BaHO HCIIOIb30BaHHE
nndposoit tadoparopun)" wim "Uzyuenue
M30X0pHOTro npouecca" uim "HU3ydenne




156

n3zobapHoro nporecca” uinu "[Iposepka
ypaBHEHUS COCTOSIHUS"

DuU3nYeCKui MPAKTUKYM 10 TEME
"U3mepenue yenbHOU TEI0EMKOCTH" Uin
"HccnenoBanue mnpoiecca OCTbIBaHUSA
Benlectna" uinu "Mccienosanue
agunabarHoro mponecca” wim "M3ydenne
B3aUMOCBSI3M YHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhl KUTICHUS
JKugkocren"

157

158

dusnueckuil NpakKTUKYM 10 TEMe
"N3y4yeHne 3aKOHOMEPHOCTEN HcTIapeHust
)uakocrei" wim "M3Mmepenue yaenbHOn
TETJIOTHI TJIaBJIeHus Jbpaa" win "U3yuenue
CBOICTB HACBIIIIEHHBIX NapoB" WU
"HN3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/1yXa M OIIEHKa Macchl MMapoB B
nomerienun". Msmepenne kodpduureHTta
MOBEPXHOCTHOT'O HATSKEHUS

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaO:xroienue npeBpalieHus SHepruu
3apsKEHHOT0 KOHIEHCATOPa B YHEPTHIO
u3ydeHus ceeroguona” ninm "Mzydenne
IIPOTEKaHUs TOKA B LIENIH, COAEpKaIen
KoHaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHLIUAJIOB (HANPSKEHUS) TIpU
MOCJIeI0BATEILHOM COEIUHEHUU
KOHJICHCATOPOB"

159

Du3N4eCKUu IPAKTUKYM 110 TEME




"UccneqoBaHue CMENIAHHOTO COSTUHEHUS
pesuctopoB" unu "M3Mepenue yieapHOoro
COIPOTUBIIEHUS IPOBOJHUKOB" WK
"UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPSKEHUs JUIsl JIAMITbl HAaKaJTuBaHUs"

160

DuU3nYeCKU MPAKTUKYM 10 TEME
"Habnronenue anekrponuza’ wim
"N3mepeHnue 3apsiia 0JHOBAJIEHTHOIO HOHA"
wiu "HccnenoBanue 3aBUCUMOCTH
COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temriepatypbl” uinu "CHATHE BOJBT-
aMIIEPHOM XapaKTEepUCTUKHU auoaa"

161

PesepBHeIit ypok. O600IICHHE 1
CUCTEMAaTH3aI¥sl 3HAHWH 110 TeMe
"KunemaTtuka"

162

163

164

PesepBHslit ypok. O60011IeHNE U
cHCTEeMaTH3aIlHs 3HAaHUH 110 TeMe
"lunamuka"

PesepBHrlit ypok. O60011IeHNE U
cucTeMaTu3alms 3Hagui mo treme "CraTtuka
TBEpaoro tena"

PesepBHriit ypok. O6001ICHHE U
cHUCTeMaTH3allis 3HaHui o TeMe "3aKOHEBI
COXpaHEHHUs B MEXaHHUKe"

165

Peseprubrit ypok. O6001eHNE U
cuctemaTusanus 3HaHuil o teme "OCHOBBI
MOJIEKYJISIPHO-KMHETUUECKOM Teopun”

166

PesepBHbIil ypok. O0001ICHNE 1
cHCTEeMaTH3aIHs 3HAHUH 110 TEME




"Tepmoaunamuka. TernnoBbie MaluHb!"

PesepBHeiit ypok. O600ICHHE U
167 CHCTEMATHU3ALUS 3HAHUH 10 TEME |
"ArperaTHbl€ COCTOSTHUSI BELIECTBA.

®azoBbie epexoab"

PesepBHeiit ypok. O600IICHHE U
168 cHUCTEeMaTH3aIus 3HAaHUH 110 TeMe 1
"DnekTpuueckoe mnoie"

Peseprublit ypok. O60011eHUE U
169 CHUCTEMaTH3alus 3HAHUH 110 TeMe 1
"ITocTosIHHBIN AMEKTpUYECKUI TOK"

PesepBusiit ypok. O6001IeHE U
170 cucTeMarusanusa 3Haguii 1mo reme "Toku B 1
pa3IuYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tewa ypoka Bceero Kontpoabubie  Ipaxruyeckue fll3y'{eﬂml :)Iﬁlil;l;OBaTeﬂbﬂble
padoThI padoTbI pecypenI
| MarnuTtHOE 1oJie TPOBOTHUKA C TOKOM. | 0 0
OmneIT OpcTena
B3aumoseiicTBue MOCTOSIHHBIX MAarHUTOB U
2 IIPOBOJAHMKOB € TOKOM. MarHutHoe mnouie. 1 0 0
I'mnote3a Amrmepa
BexTop marautHOM nnaykiuu. [Tpunmmn
3 CyNEepIO3UIMU MAarHUTHBIX NoJied. JInHumn 1 0 0
MarHUTHON HHIIYKIIUU
Cuna Amnepa, e€ HanpaBJIEHUE U MOIYJIb 1 0 0
5 Pemenue 3amau 1 0 0
6 [IpumeneHue 3akoHa Amrepa. | 0 0
DNEeKTPOU3MepPUTENbHBIE TPUOOPHI
Cuuta Jlopeniia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBrkeHne 3apsyKeHHON YacTHIBI B 1 0 0
OJTHOPOJTHOM MarHUTHOM I10JIe
Pemenne 3amau 1 0 0
Pabora cumsl Jlopenma 1 0 0
10 Pemenne 3amau 1 0 0
1 MarnuTtHoOe 1oJie B BEIIECTBE. | 0 0
deppoMarHeTHKH, rapa- U J1uaMarHeTUuKu
12 OcHOBHBIE CBOMCTBa (heppPOMArHETUKOB. | 0 0

[Ipumenenue peppomMarHeTUKOB




13
14

Pentenue 3amau mo teme "MarautHoe mone"

Pemenue 3agauq mo reme "Marautaoe moJe"

15

16

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.
IToTok BekTOpa MAarHUTHOM MHIIYKLIUU

OJIC nHaykiuu

17

18

3aKOH 3JIEKTPOMArHUTHON MHIYKIIMHU
®dapanes

Buxpesoe anexrpuueckoe nose. Toku Pyko

19

OJ1C uHAYKIMY B ABUKYIIAXCS
MIPOBOJIHUKAX

20
21

Pemenue 3amau

[IpaBuino Jlenna

22

23

24

NunykruBHOCTH. KaTymka MHIYKTHBHOCTH
B LIENIH ITOCTOSTHHOTO TOKa

SBnenune camonnaykiuu. 3/C
CaMOUHYKITUU

DHepruss MAarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25

26

Pemenue 3agau

O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110
Teme "OnekTpoauHamMuka'

27

KonTponbhas pabota no teme
"OnekTpoguHaMuka"

28

29

Komnebarensuas cucremMa. CBOOOIHEIE
Konebanus. ['apMoHUYECKre KOJIeOaHus

Kunemarnueckoe 1 [UHAMHUYECKOE
OoIIncaHuc KOJIG63.T€JIBHBIX I[BI/I)KGHI/Iﬁ




30

31

DHepreTudeckoe onrucanue. BeiBos
JTUHAMHUYECKOT0 OMUCAHUS TAPMOHUYECKUX
KoJIe0aHUH U3 UX PHEPreTHIECKOTO U
KMHEMaTHYECKOr0 OIMCaHUs

Ammatyna u dasza koaedanuit

32

[lepuon u yacrora konebanuii. [lepros
MaJIbIX CBOGOI[HI)IX KojeOanuit
MaTeMaTH4ecKoro MasiTHuka. [lepuon
CBOOOJIHBIX KOJI€OaHHH IPYKUHHOTO
MasiITHUKA

33

3aryxaroiue KonebaHus. BolHyK1eHHbIE
koJiebanus. Pesonanc

34
35

ABTOKOJICOAHUA

Pemenue 3amau

36

37

VYpok-koHpepennus "MexaHnueckue
Kojie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

O0001eHrE U cCUCTEMATU3ALMS 3HAHUHN 110
teMme "MexaHuueckue Kojieoanusa"

38

DNIeKTpOMarHuTHhIE KOJIeOaHusI.
KonebarenpHblit KOHTYD

39

40

41

®opmyna Tomcona. CBsI3b aMIUIUTYIBI
3apsifia KOHJIEHCaTopa ¢ aMIUIUTYA0N CHIIbI
TOKa B K0JIeOaTeIbHOM KOHTYpe

3aKOH COXpaHEHMsI SHEPTUHU B UACATBHOM
K0JIeOaTeIbHOM KOHTYpE

3aTyxarolmue 1eKTPOMarHuTHBIE

KosiebaHus. BeinyxkneHHbie
3IIEKTPOMAarHUTHbIE KOJIEOaHUs




42

43

ITepemennsbIit TOK. Pe3auctop u KoHaEHCATOP
B LIETIH TIEPEMEHHOT0 TOKa

KaTYH_IKa HHAYKTHUBHOCTHU B LCIIN
IEPEMEHHOT'O TOKa

44

45

46

3akoH OMa AJ1s1 JIEKTPUYECKON LIenu
NEPEMEHHOTO TOKa

MOoOIIHOCTh TEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE
CHJIBI TOKA W HAITPAKCHUA

Pe3onanc B SHGKTpI/I‘IeCKOﬁ Ja(S20041

47

48

49

Pemenne 3amau

WneanpHbIiA TpanchopmaTop.
[Tpou3BoaCTBO, TIepenava u moTpedIeHue
JJIEKTPUYECKOW SHEPTUU

DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE
31ekTpo3Hepruu. KynbTrypa ucnoib30BaHus
3JIEKTPOIHEPTUHU B IIOBCEIHEBHOM KU3HU

50
51

Pemenue 3agau

Pemenue 3amau

52

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
TeMe "DIeKTpOMarHuTHbIC Kojaebanus'"

53

54

MexaHn4yeckne BOJIHbI. XapaKTepUCTUKHU
MEXaHUYECKHUX BOJIH

CBolicTBa MEXaHUYECKHUX BOJIH

55

56

3ByK. XapaKkTEepUCTUKH 3ByKa

Wndpassyk u yasrpassyk. Lllymosoe
3arpsi3HEHUE OKpYyKarolleil cpesb




57

58

Penrtenue 3anau

SJIGKTpOMaI‘HI/ITHBIe BOJIHBI. I/IBJIy‘{eHI/Ie
OJICKTPOMAardiuTHBIX BOJIH

59

60

61

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

[IIxana 37eKTpOMAarHUTHBIX BOJIH.
[IpuMeHeHue AIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

HpI/IHHI/IHBI PaauoCBA3U U TCICBUACHUA.

Paguonokamus. 9J'IeKTp0MaFHI/ITHOC
3arpsA3HCHUC OKPY)KaIOIHCﬁ CpCabl

62

KonTponpHas padora o teme "Konebanus
Y BOJTHBI"

63

64

CserT. 3aKOH NPSAMOJIUHENHOTO
pacnpocTpaHeHMsl CBeTa

Pemienne 3ama4q Ha MMPUMCHCHHUC 3dKOHA
HpHMOJ’IHHCﬁHOFO pacinpoCTpaHCHUsA CBECTa

65

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

66

[Ipenomnenue cBera. AGCOMIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTelb MPeTOMICHHUS.
ITonmHOE BHYTpEHHEE OTpaKEHHE.
IIpenenbHbIN Yo MOJHOTO BHYTPEHHETO
OTpakKeHUs

67

Pemienne 3ala4 Ha MPUMCHCHUC 3aKOHOB
OTpaXCHUSA U IMPEIIOMIICHUA CBETA

68

Xop stydeit B mpusMe. Jlucnepceust cBerTa.
CnoxHbIN cocTaB Oenoro csera. LBet




69

70

JInn3pl. DOKYyCHOE PacCTOSTHUE U
ONTHYECKasi CUJja JIMH3BI

[TocTpoenue n3o0pakxeHUi B JIMH3aX U X
cucTeMax. YBeJIUYeHHUE JTUH3bI

71

Pewenne 3amad Ha nocTpoeHue
M300paXCHHIA, TOTy4AEMBIX C IIOMOIIBIO
JMH3

72

73

I'ma3 xak onruueckast cucreMa

Pemenue 3amau. Hpe,uenbl MNPpUMCHUMOCTH
FeOMeTqueCKOﬁ OIITUKH

74
75

CKOpOCTB CBC€Ta U MCTOAbI €€ U3MCPCHUA

I[I/ICHepCI/ISI CBC€Ta

76

77

78

Wurepdepenuus cera

KOFCpCHTHHe HCTOYHHUKH. Y CJIOBHUSI
Ha6J'IIO,I[eHI/I$I MaKCUMYMOB U MUHUMYMOB

Pemenue 3agau

79
80

[Ipumenenuie nuTeppepeHuu

Judpakuus csera

81

82

JudpaxknuonHas pemeéTka. Y cioBue
HaOJII0/IeHUS TJIaBHBIX MAKCUMYMOB

Pemenue 3amau

83

[ToriepeyHOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera

84
85

Pemenue 3amau

CBETOBBIC SABJICHHS B IPUPOIE

86

O0001eHne 1 cucTEMaTU3aLMS 3HAHUI 110
Teme "OnTnka"




87 KoHnTtponbHas pabota o teme «OnTuka 1 1 0
['paHuUIIBI MPUMEHUMOCTH KJIACCHUECKOM

88 MEXaHUKH. 3aKOHBI JICKTPOIMHAMUKHU U 1 0 0
MPUHIIUIT OTHOCUTEJILHOCTH

29 [TocTynartel cienuanbHOU TEOPUU | 0 0
OTHOCHUTEIIHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[IpeobpazoBanus Jlopenua. YcioBue

90 npUYUHHOCTU. OTHOCUTENBHOCTh 1 0 0
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U
COKpAIICHHUE JITTUHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM

91 1 0 0
YaCTHIIBI

90 CBs13b MaccChl C DHEPTHUEH U UMITYJIBCOM | 0 0
PENATUBUCTCKON YaCTHUIIBl. DHEPTUS MTOKOS

93 PaBHOBecHOE TemIIOBOE U3ITyUYECHHE 1 0 0

94 3akoH cmenieHus Buna 1 0 0

95 I'mnoteza M. Ilnanka o kBanTax. ®OTOHBI 1 0 0

96 OHeprust 1 UMITyJIbC GOTOHA 1 0 0

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1 0 0
3akonbl poTorddekTa

08 VYpaBuenue DitHimTeiHa 17151 GoTodddexTa. 1 0 0
"Kpacnas rpanuna" ¢pororpdexra

99 JaBnenue cera. OnbiTel [1. H. JIeOenena 1 0 0

100 BoustHOBBIE CBOMCTBA YaCTHIL 1 0 0
Bounsl ne bpoiid. /InuHa BoJIHBI e

101 Bpotiins u pa3mepsl 00J1acTH JTOKaTU3AIHN 1 0 0

JIBUKYILIEHCS YaCTULIBI




102

KopmyckynsipHO-BOJIHOBOM Ayann3m

103 Judpakius 3eKTPOHOB Ha KPUCTAJIIAX
Crnenuduka u3MepeHu B MUKPOMHUPE.

104 CooTHoIIeHUs HEOTIPEeAeIEHHOCTEN
[eitzenbepra

105 Pemenue rpadguueckux 3aaaq

106 Pemienne pacu€THbIX 3314
KonTponbhas pabota mo Temam: "OCHOBBI

107 CTO", "KopmyckyJIsspHO-BOJIHOBOI
nyanuzm"

108 OMBITHI 110 UCCIEIOBAHUIO CTPOEHHUS aTOMA.
[Tnanerapnast moaens atoma Pesepdopna

109 [Tocrynater bopa

110 Buasl ciektpoB. CriekTp ypOBHEH SHEpruun
aToMa BOOpoza

11 CrioHTaHHOE U BBIHYKJEHHOE U3ITy4YeHUE
cBeTa

112 Jlazep
Hyknonnas mozens siipa ['eiizenOepra-

113 WBaHeHKo. 3apsa 1 MacCcoOBOE YHCIIO Apa.
H3oTonel. PagnoakTuBHOCTH
3aKOH paJ0aKTUBHOIrO pacnaaa. CBoiicTBa

114 MOHU3HUPYIOUIETO U3NydeHus. Biausinue
PaANOAKTUBHOCTH HA )KUBbIE OPTAHU3MBI.
Jo3umerpus
DOHeprus CBSI3U HYKJIOHOB B slipe. S nepHbie

115 cuibl. Jledekt maccol siapa. SAnepHoie

peakiuu. Snepusie peakTopsl. [IpodiemMsr




116

117

118

YIPaBJIIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPreTUKU

MerTonbl perucTpaiuy u ucciae10BaHus
3JIeMEHTapHbIX YacTul. OyHAaMeHTaIbHbIE
B3aUMOJIeiicTBUS. baproHbI, ME30HBI U
nentoHsl. [IpencraBnenne o CtanaapTHOU
mojenu. KBapk-riitooHHas MOJEIb aipOHOB

®uzuka 3a npenenamu CTaHIapTHOU
Mojzenu. TéMHas MaTepus U TEMHAs
sHeprus. EnuHcTBO (hU3MYECKOM KapTHHBI
MHUpa

OTanbl pa3BUTUS aCTPOHOMHUHU. 3HAUYCHHUE
aCTPOHOMHUHU

119

[IpumMeHMMOCTh 3aKOHOB (PU3UKU JISI
00BsICHEHUS TPUPOJIBI KOCMUYECKHUX
00BbEeKTOB. METO Il aCTPOHOMHUUYECKHIX
HCCIIeIOBaHU M

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
pasnoTeNecKonbl, BHeaTMochepHas
aCTpPOHOMHUS

121

122

Bun 38é3nH0r0 HebGa. Co3Besnus, spKkue
3BE3/Ib], ITAHETHI, UX BUAUMOE IBIIKEHUE
Conneunas cucrema. Connne. ConHeuyHast
aKTUBHOCTb. VMIcTounuk sHeprun ConHLa u
3BE3]

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
Jwnarpamma "crnieKTpanbHbINA KJIacc —




124

CBETUMOCTD"

3B€3HBI TJIaBHOM MOCIEI0BATEILHOCTH

125

126

127

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

Mineunsiii [1yTe — Hama ["anaktuka. Tunsl

rajakTuk. YEpHbIE ABIPHI B A/1pax rajgakTUK

Bcenennas. Paciunpenue Beenennoii. 3akoH
Xab6ma. Teopust bosbiioro B3psiBa.
PenukToBO€ H3nyueHue

128

MacmrabHas ctpykTypa Beenennoil.
Meraranaktuka

129

130

131

132

Hepeménnbie npo01eMbl aCTpPOHOMUHT

Du3nUeCcKU IPAKTUKYM I10 TEME
"UccneqoBaHue MarHUTHOTO TTOJIST
IMOCTOSTHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTukos" umm "HccnenoBanue
JIEHCTBUSI TOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

Pu3nYeCcKUuil IPAKTUKYM I10 TEME
"N3mepenue cunel Amnepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA"
unu "OnpeneneHre MarHUTHON WHITYKIIMU
Ha OCHOBE M3MepeHus cuibl Ammnepa”

Du3n4eCcKUuil IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS




133

134

135

3JIEKTPOMArHMTHON MHIYKIIUU'" WIIH
"Omnpezaenenre MHAYKIIMA BUXPEBOTO
MarduTHOro mojis"

DuU3nYECKU MPAKTUKYM 10 TEME
"UccnenoBanue ABICHUS CAMOUHIYKIINM"
nn "COopka MOJEIH JIEKTPOMArHUTHOTO
reHeparopa"

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

Pu3n4eCcKuil NPAKTUKYM 110 TEME

"IIpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM
MasTHUKe"

136

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepes
MOCJIEIOBATEIbHO COSTMHEHHBIC
KOHJIEHCATOp, KaTYIIKY U pe3ucTop’ win
"HccnenoBanue paboThl HCTOYHUKOB CBETA
B LIETIM NTIEPEMEHHOT0 TOKa"

137

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3y4yeHne napaMmeTpoB 3ByKOBOW BOJIHBI"

138

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenune nokasaresns MpesoMIIeHUs
crexna" win "llonyuyenue nsoOpaxxkeHus B
CHUCTEME U3 IUIOCKOIO 3epKajia U JTUH3bI"

139

Du3NYeCKUu IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHuS OT BellecTBa (Ha MpuMepe




140

141

142

143

Kuakux auH3)" uinn "M3Mepenue
(OKYCHOTO PacCTOSIHUS PACCEHBAIOIIIX
uH3"

DuU3nYECKU MPAKTUKYM 10 TEME
"Habnronenue nqudpakuun, vHTEphepeHIInn
U noJjsipu3anuu ceera'

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHye UMIyabCa U SHEPTUU
PENSATUBUCTCKUX YacTull (1o pororpadusam
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"U3mepenne nocrosinHoi [lnanka Ha
OCHOBe HcciieioBaHus Gporoapexra” um
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAMO] OT HarpsiKeHus"
Pu3n4ecKuil NPAKTUKYM 110 TEME
"HccnenoBaHue CIIEKTpa pa3peXeHHOIO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocrossHHOM Punbepra"

144

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (hoHA ¢
UCTIONIb30BaHUEM JI03UMETpa" HIn
"H3y4eHue moriomeHus 6eTa-4acTuil
aIroMUHUEM"

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOnronenus 3BE31HOT0 HEOA
HEBOOPYXEHHBIM I'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX IPUIIOKEHUN JUIs




OTIpEICTICHUS TTOJIOKEHHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIC
co3Be3ausi CeBEepHOro Moiymapus 1 sipkue
3BE3161" Mian "HaOao1eHus B TEJIECKOI
JIyHbI, IUIAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOIUICHHI"

146

O00011IeHNEe U CHCTEMATH3aLHUs 3HAHUI.
Ponb pusuku u actpoHOMUY B
3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIeITCIIbHOCTH YeI0OBEKa

147

148

O06o00mIeHre U cucTeMaTU3aus 3HaHUH.
Poub 1 MecTo (pM3MKK U ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O0001IcHNEe U CHCTEMATH3alKs 3HAHUM.
Ponpb pusndeckoit Teopun B pOpMUPOBAHUU
NpEeJICTaBICHUN O PU3NYECKON KapTUHE
MHUpPa, MECTO (PU3MUECKON KapTHHBI MHpa B
001IeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O PUPOJIC

149

150

O00011IeHHE U CUCTEMATU3ALNS 3HAHUM 110
Tteme "Kunemaruka"

O0001eHUE U CUCTEMATU3ALUS 3HAHUM 110
teme "Kunemaruka"

151

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "/Ilunamuka"

152

O00011IeHNE U CUCTEMATU3ALMS 3HAHUHN 110
teme "CraTtuka TBepaoro tema"




153

154

O00011eHre U cUCcTEMAaTU3ALMS 3HAHUI 110
TeMe "3aKOHbI COXPAaHEHUS B MEXaHUKE"

O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110

Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

155

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

156

157

158

O06o00muIeHre U cucTeMaTU3aIMs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30Bble IEPEXO0bI"

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
TeMe "DnexkTpuyeckoe nosue"

O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK"

159

160

161

O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "Toku B pa3nnyHbIX cpeaax”

O0001eHrEe U cUCTEMATU3ALMS 3HAHUI 110
TeMme "MaruutHoe noJe"
PesepBHelit ypok. O6001ICHHE U

cUCTEMATHU3aIHA 3HAHUH 10 TEME
"DneKTpoMarHuTHas MHIyKIus"

162

Peseprubrit ypok. O6001eHIE U
CUCTEMATH3AIINA 3HAHUH 110 TEME
"Mexanundeckue KoneOanusg"

163

PeseprubrIit ypok. O6001eHNE 1
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"DyeKTpOoMarHuTHbIE KoeOanus"




164

165

166

PesepBHbIil ypok. O0001ICHNE 1
cUCTeMaTH3alus 3HaHUH 110 TeMe
"MexaHn4yecKue 1 3JEKTPOMarHUTHbIE
BOJIHBI"

PesepBHbIil ypok. O0001ICHNE U
cucTeMarus3anys 3Hagui mo reme "Ontuka'

Peseprublit ypok. O60011eHUE U
cucTeMarusanus 3HaHui 1Mo Teme "OCHOBEI
cTo"

167

Peseprublit ypok. O60011eHuE U
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

169

170

Peseprublit ypok. O60011eHUE U
cucreMaru3aiis 3Hanuii mo teMe "dusuka
aroma"

PesepBHriit ypok. O60011IeHNE U
CHCTEMAaTH3alMs 3HaHui 1o TeMe "DPusnka
ATOMHOTO SIJpa U AJIEMEHTaPHBIX YaCTHIL"

PesepBHslit ypok. O60011IeHNE U

cucTeMaTH3alys 3HaHUH 10 Teme
"JnemeHTH! acTpodu3uku”

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Guzuka (B 2 yactax), 10 knace/ I'enpenmreitn JI1.O., bBynatosa A.A.,
Kopuunbser W.H., Komkuna A.B.; nox penakuueit Opnosa B. A., OG1iecTBo ¢
orpann4eHHor oTBeTcTBEeHHOCThIO « BMHOM. JlaGoparopus 3HaHui»;
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Gusuka (B 2 yactax), 11 knace/ I'engenmreiin J1.3., bynaTtoBa A A.,
Kopuunbses U.H., Komkuna A.B.; non pegakuueit Opyiosa B.A., O01iectBo ¢
orpann4eHHon oTBeTcTBeHHOCThI0O « BMHOM. JlaGoparopus 3HaHUI»;

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://school-collection.edu.ru/catalog/? subject[]=30
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://resh.edu.ru/

http://class-fizika.ru/
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