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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOHM 0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHOl pabodeit mporpaMmbl BocnuTaHus W KoHnenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma o ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  OOydaroluXcsl.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUH, OOLEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMU
yuebHoro npeameta «dDuznka» Ha yriayOJIEHHOM YPOBHE.

N3yyenune kypca (uzuku yriayOJEHHOTO YPOBHS IO3BOJIIET pPEean30BaATh
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
OoOy4YaromMMcsi, KOTOpblE HEOOXOAUMBI I MPOJOJLKEHHs 00pa3oBaHUs B
OpraHu3anusx NpodecCUOHATLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpEnensioTCs ITUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM JiJisi pa3padOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIIMXCsS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOJa€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIC PE3YJIbTATHI IO T0JI1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiamMm o0y4eHusl.

[Iporpamma 1o ¢uU3UKE HUMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU JUTSl COCTABIICHUS CBOUX pabOYMX IPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K TMpernojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE NpHU YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBINH Kype GU3HKH — CHCTEMOOOpa3yIOIInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busngeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMpENeNHiIo Xapakrep u OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHUPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (opMHUpOBaHHE YMEHUN MPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesoB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

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

Hoea zymanumapuzayuu. BEE peannsanus NPeaIoyiaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS
¢uzukn ¢ pa3BuTHeM oOOIIeCTBa, a TakKkKe C  MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoesa npuknaonon nanpaenennocmu. Kypc usnku yriry0iaEHHOTO ypOBHS
IIPEANOIAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 00CyXIEeHUS
po0JIeM palMoOHAIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30M1acCHOCTH.

OcBoeHME cojiepKaHUs MTPOTPAMMBbI 1O (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IOPUHILIUIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKAIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUHM CAMOCTOSITENILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHCTBYIOmero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
MaTepuana, JaboparopHbie paboThl U pabOTHl MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
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 O3THX KjaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCsl CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000IIEHHOTO BUa O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme mo (Qusuke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMATUKH JJIS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBLHOTO IMpoIlecca UCXO/s U3 OCOOEHHOCTEH MOYypOYHOTO
IUTAHUPOBAHUSI W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYyYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMbIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENsSETCA PEHICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3UUYECKOU MOJENBIO, TO3BOJSIONINE MPUMEHSITh
M3YUYCHHbIC 3aKOHBl U 3aKOHOMEPHOCTH KaK W3 OJHOr0 pasliefia Kypca, TaKk U
WHTETpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3iesioB. [[s KayecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3NYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyoIIre BbIOOpa
(bu3nYeCcKOo MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MmaTepHalibHO-
TEXHUYECKOMY OOECIIEUCHHUIO YYEOHOTO Ipoliecca Kypc (UMK YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaOunere (U3MKM JOMKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme 1o
(bU3MKEe YYEHUUECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe obOopynoBanue (opmupyercs B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JTOCTATOYHOCTH W  OOECIEUMBAET IOCTAHOBKY
MEePEYUCIICHHbIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN s
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIEHUA ©  TPOIECCOB, OJMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TIPUMECHECHUH.

JlaGopaTopHoe 000OpynOBaHHE MJII YYEHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeuruBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a060paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, 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 UX HUHTEIUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOpPMHpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DM3UKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaHUEM (DU3UUECKUX
3HAHUM U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  NPEACTAaBICHHA O BO3MOYHBIX chpepax  Oyayuiei
npoecCHOHANIbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIPABJICHHUH.

JlocTikeHrne 3TUX Ielield 00ecreunBaeTCsl peleHUEM CIEAYIOINX 3a1ad B
npoIriecce u3ydeHus Kypca GU3uKu Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHuUs:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupOBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBSICHEHUS
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nUecKoil MOAEINbI0, 3a/1ad, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MoJeNd, aJleKBaTHOW YCIOBMUSIM 3aJaud, B TOM YHUCJIE 3ajaad
WHXXEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3NUYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX OKCIEPUMEHTOB, aHaJIM3a M HUHTEpHpeTranud HHpopMaluuy,
OMpEeICJICHHS JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTATa;

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



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOM.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (DPU3UKO-TEXHUYECKOTO TPOGUIIS.

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 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAaKTHUECKUX paboOT SBISIETCA PEKOMEHIOBAHHBIM, YUYUTENb JENaeT BBIOOP
IPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaJTbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTalbHas Hayka o npupojae. HayduHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBIICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3WYECKUX BEIMYMH (aHAJIOTOBBIE W IU(POBBIC
U3MEpUTEbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, WJealbHAsl KUIKOCThb, HWACATBHBIN Ta3, TOUECUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. Dusnueckas
TEOPUSL.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpa, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

M3mepeHne cuiibl TOKAa M HANpSKEHUS B LEMU MOCTOSHHOTO TOKa MpPH
MOMOIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(poBoH nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3UYECKUX BEJTMYHMH MPU MOMOIIYA KOMIIBIOTEPHBIX JATYUKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCHUTENBHOCTh MEXaHUYECKOrO JABMYKCHMS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUaibHOW TOUKH, UX MPOEKIIMH Ha OCH CHUCTEMBbl KOOPJMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

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

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHH M BX TpaduKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JuHEWHas ckopocTh. Ilepmom m vactora oOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JBMKCHHE CHApsIOB, LICTIHbIE, IIecTepéHYaTble U pPEeMEHHBIE Iepenayd,
CKOPOCTHBIE JIN(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI ucCIeIOBaHMs IBUKEHUIA.

WntrocTpanus npeaenbHOro nepexoia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[Tpeobpa3oBanre ABMKEHUN C UCIIOJIb30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aBMKeHUS Tena, OPOIIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue cKkopoCTH MpH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHHME IyTeW, TPAEKTOPUN, CKOPOCTEW JABMIKEHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3ydyeHrne HEpaBHOMEPHOI'O JIBUKEHUS C II€JIbIO ONPEENICHUs] MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHusi Mpu NpsSIMOJIMHEHHOM PAaBHOYCKOPEHHOM IBU)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaToOpun).

N3yuenne nABWXKEHUS Tella, OpOIIEHHOro ropu3zoHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPLHMOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTBIO TeJa.

W3ydyeHue IBUXKEHUSI Tella MO OKPYXKHOCTH 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 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tspbkecTd. 3aBUCHMOCTbh YCKOPEHHsI CBOOOJHOIO MaJI€HUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmUpoOTHl. J[BH>KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
YKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKCHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne nByX LHMIMHAPOB WM IIAPOB PA3HOM MacCel C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

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

PaBeHCTBO CHl, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOIBEME U MTA/ICHUH.

L{eHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIIOTE3bI O HE3aBHCHUMOCTH BpPEMEHHU JIBUXKEHHS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBbI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui 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. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TdyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTEPUAIbHBIX TOUYEK. L[eHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M1 ©I3MEHEHHE UMITYJIbCA TENA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEeHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHbBIX MOJIAX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE paOOThl CUIIBI.

MoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualbHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUM MATEPUATILHOU TOUKHU.



[loTeHIMaIbHBIE W HENOTEHUWAJIBbHbIE CHIBL. lloTeHnmanpHas >HEprus.
[TorenuuanbHast SHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIMampHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMUYecKasi CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHyu U1 WACANBHOM JKUIKOCTH Kak CIEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOE KaTaHHE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CUJIBI.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalieHUs] KUHETUYECKOM M MOTEHUHAIBHON SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI yIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENU 3JEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHVE N3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETHYECKOU IHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

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

Onpenenenue padOThl CWIIBI TPEHHUS NP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckorn Tteopuun (MKT), ux
ompiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUAKOCTEH M TBEPIBIX TeN 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.

Mopens 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 IIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIIEHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p  MEXIQy [JaBIEHHEM U  CPEIHEH KUHETUYECKOW  3HEeprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKOM TEOPUH UICAILHOTO ra3a).

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

TexHH4eCcKkrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu I1BUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

HNuddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnrongenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUS TIPH
TEII000MEHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCJIOBUM IS
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpEHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMbI KaK CPEHHE 3HAYEHUsSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. CamMomnpou3BOibHAS — pellakcanus
TEPMOJUHAMHUYECKON 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
TEPMOJMHAMHUYECKON  cuUcTeMbl 0e3  coBepuieHus paboTel.  KonBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TenmnoéMKocTh Tena. YAelnbHass W MOJISIpHas
TEIUTIOEMKOCTH BELIEeCTBA. YpaBHeHMe Maliepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiuMuecTBa TEIUIOTHI Npu  Temonepenade. l[lonstue 006
aauabaTHOM TIpoliecce.

[lepBblidi 3aKkOH TepMOAWHAMHKU. BHyTpeHHsAss »sHeprus. KomimuectBo
TEIUIOTBI W paboTa Kak MeEpbl  W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumIe! gecTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukn Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TermioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKUE MPOILIECChl: XOJOAWIHHUK,
KOHJUITMOHED, JU3EIbHBIA U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
WCIIOJIb30BaHUEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIUBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U SJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamws. lcmapeHne W KWIMEHHE. Y enbHas
TEIJIOTa Mapoo0pa3oBaHU.

HaceblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIMICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACBIIIEHHOTO apa. 3aBUCUMOCTh TEMITEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBieHne W Kpuctaimm3zanus. YJElbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxxarue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacmupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacipenrie. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYKHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpPTUH B (PAa30BbIX NMEPEX0OIaAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Ko huimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie sBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TerioBoe pacipeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue nmpy noHM>KEHHOM JIaBJICHHM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHOW BIaXHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanve 3aBUCMMOCTH  JepopManuum  pe3MHOBOro oOpasna  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. 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 3JEKTPUYECKHE 3apsiibl.

Hampsok€éHHocTh  anekTpuueckoro  mnosisa.  [IpoOuwiid  3apsa.  Jlunuwu
HaIpsKEHHOCTH DJIEKTPUUECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpsbkeHue. [loreHinumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHBl JIMHUI HANpsXKEHHOCTH 3TUX MOJEH U
HKBUITOTEHLIHAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOrO
KOHJIEHCATOpaA.

[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.

DNEeKTpUYECKOE MOJIE 3apSKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAgu
IUTACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJICKTPUUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MMOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKkym.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

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

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIbHOM COCIUHEHUH KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 231eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u DJIC £ .

3akod OMa i1l y4acTKa 1EMH.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IIPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJA ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX nekTpuueckux 1eneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOIO TOKa. TeryioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOM Iemu. 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 HaIPSKEHUS.

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

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUIOLIAAHN MOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT COITPOTHUBIICHHS TIPU MTOCTOSTHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, D/1C GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yAenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCHUMOCTH CWJIbI TOKAa OT HANpPsDKEHHS Ui JIAMITbI
HaKaJIUBaHMUSI.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJIC raabBaHUYECKOTO 3JIEMEHTA OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHUH.

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

HccnenoBanrie 3aBUCUMOCTH MOJIE3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3iuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
TemMiiepaTypbl. CBEpXIpOBOAMMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOctBeHHass U IpUMECHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrponn3. 3akoHbl Dapanes 1 dIEKTPoIn3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIydeBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBL: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TalbBaHUKA, pAaPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI anekTponnsa Papanes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

CpaBHeEHME MPOBOAUMOCTH METAJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HaGmronenue amextpoiusa.

N3mepeHne 3apsaa OTHOBAICHTHOTO MOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMUMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(bu3MUecKuX BETUYMH, NPOBEPKA MPEIJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  paslenax «YUYEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

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

Mesicnpeomemmusvie nonamus, C6A3aHHbBIE C U3YUECHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBJICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MYecKass BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENbHbIE MPUOOPHI, UPPOBas 1adopaToOpusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0KEHHUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, KHUAKHE KPUCTAIIIbI, FIEKTPUUECKUE
CBOMCTBA METAJUIOB, JIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBAHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghus: BnaxxHOCTH BO3/yXa, BETPhl, 6apoOMeTp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTrble KOHCTPYKIIMHK), MCTOJIh30BAaHHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWIBHUK, KOHIULUOHEP, TEXHOJIOTUU
NOJIyYEHUSI COBPEMEHHBIX MaTepuasioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBbIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MaruutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. J[BH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pabota cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppOMarHeTUKH, Napa- U TMaMarHeTUKH.



TexHuueckue YCTpOI)'ICTBa N TCXHOJIOTMYCCKHUC IIPOHCCChI: IPHUMCHCHHUC

MTOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

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

Kaptrna nuHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue 1BM>KEHMS MyYKa 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanre MarHUTHOTO TTOJIST TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

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 uHOYKyus.

SIBnenue dNEeKTpOMarHUTHOW MWHAYKUWMHU. [lOTOK BEKTOpa MAarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMArHUTHOM WHAyKiuu Dapajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HWHAYKTUBHOCTHM B II€MU IOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
IeYb, COJICHOU/, 3aIlUTa OT JIEKTPU3ALHUH TEN MPU IBUKEHUNA B MArHUTHOM T10JIE
3emuu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOW WHTYKITUU.

HccnenoBanne 3aBucumoct IDJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/JC caMOMHAYKIMH OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKMUKyMm.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne NHIAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanre sIBICHUS] CAMOMHIAYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMSI MEXaHUYECKOW sHepruun). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMIUTUTYJIaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u yactora koneOanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMIMA
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BunusHMe 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCcTBa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch kK01e0aTeIbHOro ABYKEHUS.

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

HccnenoBanue 3aTyxaromux KojaeOaHuil 1 3aBUCUMOCTH Meproaa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

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

3aK0H COXPaHEHUS PHEPTUU TIPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSAHOTO W MPYKHHHOTO
MasITHUKOB.

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. Inexkmpomaznummnule 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 UACATBHOM KOJ€0aTeIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBI TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  TpancopmaTop. Ilpom3BoacTBo, mepepadya W NOTpEOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEKTposHepruu. KympTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCEHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHHIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTrO
TOKA.

Pe3oHaHCc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPOpMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparnchopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJeHHe, MHTepdepeHIus u
TudpaKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHnus u qudpakius.

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

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEJIbI.

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

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOAO0IbHBIX BOJH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIOMJICHUE, TTOJSpU3alys, udpaKius, UHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUSHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmMuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHnne 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 MMOKa3aTeb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUSI.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epuyeckoil JHMH3bI OT €€ F€OMETPUH U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEIIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoenne wu300paKeHU TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromniast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcCIoBUE€ HaOIIOICHUS
[NIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPAKIIMOHHYIO PEIIETKY.

[Tonsapuzauus ceera.

TexHuueckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiHOro BHyTPEHHEro oTpakeHus. Mojieinb CBeTOBO/1a.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

HaOaronenre nBeTOB TOHKUX TLUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsl B CUCTEME U3 IIOCKOTO 3€pKaja U JIMH3bI.

[TonyueHne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTepEepeHInn 1 MOJISIpU3aIii CBETA.

N3yueHne noyisipu3alii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue aucnepcum.

HabGmronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepeHnune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3ITy4eHHUs! CBETOAMOMA MPU MOMOUIM AUPPAKIHOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIelIHAJIBHOM TEOPHUH OTHOCHTEIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIacCMYeckoM  MexaHuku.  [loctynarsl
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. I[IpeoOpazoBanust  JlopeHra.
VYcioBue mnpuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJJICHUE
BPEMEHU U COKPAIICHUE JUTHHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEIATUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3JIydYeHHE (M3IydeHHE aOCONIOTHO YEPHOTO Tela).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHEHHE
OunmTenHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOocTh). Ombitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. Jnuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUu JABWXKYyIIeWcsa dactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboToremMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOIN, COJIHEYHasi Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToaunon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

UccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoM [manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl MO HCCIEIOBAHHUIO CTpOoeHUs aroMma. [lnmaHerapHas mMozenb aroma
Pesepdopna.

[Toctynater bopa. M3ny4yenue u nornomierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHsI DHEPI'UU HA IPYIOM.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cpeta. Jlazep.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

Habnronenue IMHEeH4aToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass mogens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAUMOAKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B IMPHUPOJE.
CBONCTBa MOHHU3UPYIOLIETO W3JIy4YCHUs. BiusHHE PaguOaKTHBHOCTH Ha JKUBbIC
opranu3mbl. EcrecTBeHHbIN QOH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuiibl. JledexTt maccer spa.

Anepubie peaknuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABIISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OKOJIOTMYECKHE aCHEKThl PAa3BUTHSA
AJIEPHON DHEPrETUKH.

Mertonp! perucTpanuy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJICUCTBUSA. bapuoOHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHOi Moaenu. KBapk-TiitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHIapTHOW Monenu. TéMmHas Marepusi U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HAHCHask ToMOorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyMm.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBLIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTH actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA JIT OOBSICHEHHS TPUPOIBI
KOCMHUYECKHUX 00BEKTOB.

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

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 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 —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM I10CIIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nHama ['amaktuka. [lonoxenune n nBwkenue ConHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJlaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKECHUHN ISl ONPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

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

Pu3nvecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIbHBIC TTOTPEITHOCTH U3MEPEHUHN (PU3NUCCKUX BEIMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3MUecKkuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazfeiax «YUYEHHYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

O06o0maromiee NOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHUTEIBbHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  IMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3NYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B 00OILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

Wzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
nO3HaHUuA: SBICHHWE, HAay4YHbId (DAKT, rumoresa, (pu3MvecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAECHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YypaBHEHHW. TPUTOHOMETPUYECKHE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOpPHI M MX IMPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[TpousBoaHbie 37eMeHTapHBIX (GyHKIWNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX (PUryp u o0nEma Tel.

Buonocun: >nektpuyeckue SBIEHUS B JKUBOW MpUponEe, KoJsieOaTelbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKUM TpH MPOU3BOJCTBE
AJIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHHS B >KHUBOMU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3NIEKTpoJIBUTaTeNb SIKOOM, reHepaTtop MepeMEeHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOABUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JIUArHOCTHKA B TEXHHKE,



HpOCKHHOHHBIﬁ aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI e€ pas3sBUTHA.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIETI'O OBPA3OBAHUAJIMYHOCTHBLIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbl OCBOCHMS Yy4yeOHOro mpeamera «Duzuka»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCsI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOCXKICHHHA, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUPEHHE >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 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 JCSATEIBHOCTh B UHTEPECAX T'PAXKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluy;

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

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOW NESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHMSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMMOBEICHHUS,

e CHOCOOHOCTH OLICHMBATh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYHUBOTO Oy IyIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOP Oyaymiel mpodeccun M peain30BhIBATH COOCTBEHHBIC
YKU3HEHHbIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHMIO M CamMOOOpa30BaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUN BCEH KU3ZHH.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

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

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

paclIMpeHue ONbITa NESITEIBHOCTH IKOJOTUYECKOW HAMpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENLHO  (OopMyNnHMpoBaTh U  aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTepHUaJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSTEIBbHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU TTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaeaoBarejbCcKHe AeHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSAMHU U METOJaMHU
buznyeckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3amad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJO0B ITO3HAHUS;

BJIAJICTh BHJAAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIpPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIE CBS3M M aKTyaJIU3UpPOBATh 33jady,
BBIJIBUTaTh TUINOTE3y €€ pEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3MPOBATh TMIOJIYyYEHHBIE B XOJI€ pEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3BMEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jlayd B 00pa30oBaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN QUBUKH;

JlaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCHUTh 3HaHHMSA TI0 (U3NKE B MPAKTHYECKYIO OO0JaCTh
JKU3HEICATSIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OPUTMHATIBHBIC IMOJIXO/bI U PEIICHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nundopmanueii:

BJIAJ€Th HABbIKAMH MOJy4YEHUS HUHPOpMALHUU (PU3HYECKOTO COJIEP KAHUS
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalli3, CUCTEMAaTU3allMi0 M HUHTEPIpEeTalni0 MHPOPMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJIOTMd B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady € COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PEeCcypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJAEPKAHMS B Pa3IMUYHBIX (popmaTax ¢
yu€TOM Ha3HayeHHs: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKATHBHBIE YHMBEpPCAJbHbIE Yy4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha YypoKax (U3UKHM U BO BHEYPOUYHOMH
NESITENIbHOCTH;

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
VHIMBUIYAJIbHON padoThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AEMCTBHI C yu€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/I0TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUI Y4aCTHUKOB, 0OCYKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLIEHWBATh WU C TO3UIMH HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISITh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOpPOSBISATH  TBOPYECTBO M BOOOpakeHHWe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH NPOOJEMBI, CTaBUTh H
dbopmypoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPaKTUYECKONH padOThl ¢ YYETOM HMEIOITUXCS
pECypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

paclMpATh paMKHM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHUM;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO APYIAUIMU B 00IaCTH
(GU3MKHM, TOCTOSHHO MOBBIIIATH CBOM 0Opa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIHHOM pediekcHr Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcu IJisi OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMAThH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHMMATh MOTHBBI M ApPryMEHTBHI JIPYTHX MpPU AaHAJIW3€ PE3yJbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKHU.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOImero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN WUHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLIEIO0  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM HW3MEHEHUSM W TIPOSBIIATh THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMMOHWMATh  AIMOIIMOHATBLHOE
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TMpPH OCYIICCTBICHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HAaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHU:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPAa,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3HMYIECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (PU3UUECKON TEOpHUH B
dbopMHUpOBaHUU MTPEACTABICHUHN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeled (u3ndeckux Teln U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJIO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCOoNOTHO ymopyras naedopmanus, aOCOIOTHO
yrIpyroe u abCONMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAILIMYECKOTO) TeNa, UI€adbHbII ra3, TOUCUHBIA 3apsij,
OTHOPOJHOE JJIEKTPUUECKOE TIO0JIE;

paszinyath yCJOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KHHEMATHUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumnes mjis CKOPOCTH M TEepeMeEIIeHUs,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
SHEPIruM, CBSI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXAaHWYECKOW JHEPruH,
yCIIOBUSI PaBHOBECHS TBEPJOTO Teia), MPU OSTOM  HUCIOJIB30BATh
MAaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJIbca U
MEXAHUYECKON SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJokeHns MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS WJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUJIOBOTO JBUKEHUS M KOHIIEHTPALUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KUHETUYECKOU
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
raza C KOHUEHTPAMEW MOJIEKYJl WU €ro TEMIIEPATypOW, YPaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUS
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SBJICHUS, HCIOJIbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJMHAMUKU (3aKOH COXPAHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULNN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAa)KHBIE COOTHOILIEHUsS: 3aKOHBI OMa JIs ydacTka
ey WU JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTPoIu3a);

ONHUCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEPEMEIICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEl, CUJIa,
MOMEHT CWJIbI, JaBJEHWE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIOPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3emi€éil BOMM3M €€ TOBEPXHOCTH,
3HEeprus ynpyrod naedpopmanMu NOpPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIoTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIrO MOJI,
HaIpsOKEHHOCTh TIOJIST TOYEYHOTO 3apsiia WM 3apsDKEHHOTo 11apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAT 3JEKTPOCTATUYECKOrO IIOJIS,
Pa3HOCTh  MOTEHLMAJNOB, JJEKTPOABIWKYLIas CWja, CWiIa  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTb IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYAacTKa LENU C MOCIEAOBATEIbHBIM H
napaJuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS IIEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHUM:
MEXaHUYECKOE JIB)KEHHE, TEIUIOBOE JBM)KCHHE 4YacTHUIl[ BELIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIAaBJICHUE U KPUCTAUIN3ALUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIMATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOTHUKA;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  ITOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUYECKMX BEJIMYMH B BUJE TpaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUI, IENaTh BBIBOBI IO PE3YJIbTATAM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBAaTh AOCONIIOTHBIE U
OTHOCUTEJIBbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3BI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh IpaBuiia 0€30MacHOr0 Tpyla IpU MPOBEAECHUH UCCIEI0BaHUN
B paMKax ydeOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEIOBATEIBCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBEYalolleil TpedoBaHUSAM 3a/ayw,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIB30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh peE3ylbTaTbl M KOPPEKTUPOBATH METOJBl PEUICHUS C
Y4ETOM IMOIYYEHHBIX PE3YJIbTATOB;

pemaTth KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3leNoB Kypca PU3UKH, a TAaKKEe WHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCYKJICHUI C ONOPOM HA U3YUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3UYECKUE SIBICHUS;

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

NPUBOAUTH NPUMEPHl BKJIAJa POCCUUCKMX M 3apyOeKHbIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh M OLIEHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MYECKUMHU NPOLECCaMU, C
MO3UIINHI HKOJIOTHUECKON 0€30MacHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pPa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOOBl paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEP)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMU, TOJYUYEHHOW M3 PaA3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
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 yU4eOHO-UCCIIE0BATENLCKUX paboT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy TPYMIIbI, PAllMOHAJIBHO pPaclpeAesiTh ACITeIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHUBATh BKJAJ] KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMON MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHELMATBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS] YMEHUIA:

NOHUMAaTh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKM B COBPEMEHHON HAy4YyHOH KapTHUHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJNOBE€KAa U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTHFHON M MPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢bu3uky, poib (puzmyeckol Teopurn B (POPMHUPOBAHUU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MHUpPaA, MECTO (PM3HUECKOM KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUI O IPUPOJIE;
pa3iauuaTh YCJIOBHUS NPUMEHHMOCTH Mojened (Qu3MYeckux Tel H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJIHOE
MarHuTHOE TOJIs, TApPMOHUYECKUE KOJeOaHUsl, MAaTEMAaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas JIWH3a, MOJIeJIel aToOMa, aTOMHOTO spa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHULbl, 00JIACTH) MPUMEHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SABJICHUS,
UCIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKHU 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
COOTHOILIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl UM SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUUYECKOTO MOJIS, MOTEHINAT 3JIEKTPOCTATUUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEJISTUBUCTCKUNA UMIYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMArHUTHASI UHIYKIWS, CAMOMHIYKITUS, PE30HAHC, HHTep(]epeHITHs
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

ONPENENATh HAMpPaBJICHUE HWHAYKIIMM MarHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300pakeHUE, CO3JaBaeMO€E IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATAOIIME ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalu3a M OOBACHEHUS (U3UYECKUX  MPOIECCOB,
MPOUCXOAAIINX B 3BE3MAaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHH, JellaTb  BBIBOABI 1O  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJUTHh KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEPEHUs, OLICHUBATh aOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IIOJIy4YEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

OTKCHIBaTh METO/bI OTYYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla Py MPOBEICHUH HCCIIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpPUMEHTa, MpakTUKymMa U  y4deOHo-
UCCJIENOBATEIBCKOW W IPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYecKol MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUYECKUX TEOpUM
IpU HUCIOJb30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUsS  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJIbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

pemath KayeCTBEHHbIE 3a/auyd, TpeOylollue MNPUMEHEHHUs] 3HAHUNA U3
pa3HbIX pa3aenoB Kypca PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY PaCCyKJICHUI C ONIOPOIl HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIUATIOB PabOThl M3MEPUTENIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOJUTH MPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3NKOB B pa3BUTHE HAYKU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JICSITEIBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IpOLIeccaMu, C
MO3UINI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIONB30BAaHUH, 4 TAKXKE Pa3yMHOM HCIOJBb30BAaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(YOPMAIIOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMalK, CTPYKTYPUPOBAHUSI U UHTEPIIPETALIUN
uHpOpMallMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyro  HMHQOpMAIMI0 U  OLIEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3aIMOHHBIC U NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE€ C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIATH ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ KaXJOTO U3
YYaCTHUKOB TPYIIIbI B pEUICHUE pacCMaTpUBAaEMO poOIEMBI;

IPOSIBIIATE MOTUBALUIO K Oyayiiel npodhecCUuOHATBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl

KoauuecTBO 4acoB

Bcero

Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI

KonTpoabubie
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpOTO TENA 5 1
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1
Hroro no paszneny 35

Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1
3.2 Tepmoannamuka. TermnoBbie MalIMHbI 20 1
33 ArperaTHble cocTosiHUS BemecTBa. da3oBbie 14 1
) TIepeXOo/Ibl
Uroro no pazgeny 49
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DneKTpUYECcKoe ToJie 24 1
4.2 ITOCTOSIHHBIN 2IIEKTPUYECKUM TOK 24 1




4.3 Toku B pa3MyHbIX Cpeaax

6
Hroro no pazgeny 54
Paznen 5. PUBHUYECKUN MPAKTUKYM
5.1 PuU3NYECKUN IPAKTUKYM 16 16
Hroro no pazueny 16
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
1.1 MarnuTHoe nosue 14
1.2 DNEeKTpOMarHuTHAas MHAYKIHS 13 1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
22 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15
)3 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 |
BOJTHBI
2.4 Ornrtuka 25 1
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 OcHnoBbel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOIHOBOH Ayann3m 15

4.2 ®duszrka aroma 5

43 ®u3nKa aTOMHOTO SApa U 3JIEMEHTAPHBIX 5

YaCTHI]




Hroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 12
Hroro no pazneny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 Pu3n4ecKuil NPAKTUKYM 16 16
Htoro no paznemny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanusa U 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
’ NeSITeILHOCTH, IPUOOPETEHHOTO TIPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

®dusuka — Hayka o npupoje. Hayunsie
METO/IbI TIO3HAHUS OKPYKAIOIIET0 MUpa

KoauuecTBO 4acoB

Bcero

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIE pecypChl

DKCIEPUMEHT U TEOPHs B MPOIIECCe
no3Hanus npupoasl. Habmonenue u
9KCIIEPUMEHT B (PHU3UKe

Crioco6b1 m3MepeHust PU3NIECKUX BETUINH

AOCOIOTHAS U OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUI (PU3NYECKUX
BEJIMYUH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3nKK B OPMUPOBAHUN COBPEMEHHOMN
Hay4YHOW KapTUHBI MUpPa, B TPAKTUYECKON
JEATENBHOCTH JIIOJEH

Mexannyeckoe apmxenue. Cucrema
orcuera. OTHOCHUTEIBHOCTE MEXaHUIECKOTO
newkenus. [Ipsmast u oOpatHast 3a1a9n
MEXaHUKH

Paanyc-BekTop MatepuaibHON TOYKH, €TO
MIPOEKITMY HA OCH KoopAuHAT. TpaekTopusi.
[Tepememenue. CkopocTh. X mpoeknuu Ha
OCH KOOpJUHAT

['padmyeckoe onricanue NPsIMOIMHEHHOTO
JBYDKEHUS C TOCTOSIHHBIM YCKOPEHUEM




10

11

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKEHMUSI C
LEJIbI0 ONPEACIICHUS MTHOBEHHOM
ckopoctH"

PaBHOMEpHOE NIPSAMOJIMHENHOE IBUKEHHUE.
['padmyeckoe onricanre paBHOMEPHOTO
MPSIMOJIMHEHHOTO IBHXKCHUS

PaBHOYCKOpCHHOG HpﬂMOJ’IHHCﬁHOG
JBHXXCHUC

12

13

14

CrnosxeHue nepeMeIieHnii U CKOPOCTEM.
Pewenne 3anau

HepaBHomepHoe nBUKEeHHE. MTHOBEHHAs
CKopocTh. Yckopenue. [Ipsamonnneiinoe
ABVKCHUC C ITIOCTOSAHHBIM YCKOPCHUCM
JIBm>xeHue Tena, OpOIIEeHHOTO MOJT YITIOM K
TOPU30HTY

15

CBobOoniHOE najieHne. Y ckopeHue
¢BOOOIHOTO ITaJ€HU. 3aBUCHMOCTD
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHH U UX rpaduku

16

KpuBonuHeliHoe nBukeHuE. J[BHKeHHe 1Mo
OKPYKHOCTH. YTJIOBas U JINHEHAA
ckopocts. [lepron u vacrora.
LleHTpOCTpEMUTENBHOE U TIOJIHOE
YCKOpPEHHUE

17

18

KonTponbhas pabota no teme
"Kunematuka"

Pu3n4eCcKuil IPAKTUKYM 110 TEME




"U3mepenune yCKkopeHus mpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
IBWKEHHUH 110 HAKJIOHHOM IIIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BpPEMEHU MIPU PABHOYCKOPEHHOM
nBMxeHun"

19

Pu3N4eCKU IPAKTUKYM 110 TEME
"U3mepenne yckopeHus CBOOOIHOTO
nangeHus" wim "M3yyeHue ABUKEHUS Tea,
OpOILIEHHOT0 TOPU30HTAIBHO"

20

21

22

ITepsbriif 3akoH HetoToHA. THEpLinaibHBIE
cuctemsbl orcuéra. [IpuHuun
OTHOCUTENBbHOCTH [ anues.
Heunepuunanbubie cCTEMBI OTCUETA

Cuna. PaBHonelcTByromas cuia. Bropoit
3akoH HerotoHa. Macca

[IpuHnun cynepnosunuu cui. Pemenne
3a/1a4 Ha IpUMEHeHue 3aK0HOB HproToHa

23

Pu3n4ecKuil NPAKTUKYM I10 TEME
"N3yuenre NBMKEHUS TeJa IO OKPY>KHOCTH
C TIOCTOSIHHOM IO MOJIYJIIO CKOPOCThIO" MIIH
"HccnenoBaHue 3aBUCMMOCTH IIEPUOAA
oOpalieHnss KOHUYECKOTr0 MasiTHUKA OT €ro
napamMeTpos"”

24

25

26

Pemenue 3agau

Bzaumopeiicteue ten. Tpernit 3aKk0H
Hsrotona

3aKoH BCEMHUPHOI'O TATOTCHUA.




27

OKBUBaJICHTHOCTh I'PaBUTALIMOHHON U
WHEPTHOU MaccChl

Cwita TSDKeCTH U YCKOPEeHHE CBOOOHOTO
mageHust

28

JIBrkeHne HeOECHBIX Te U UX
HCKYCCTBEHHBIX CIIyTHUKOB. llepBas
KOCMHUYECKasi CKopocTb. 3akoHbl Keruiepa

29

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIMUX B IPYKUHE U
PE3UHOBOM 00pasiie, oT ux aedopmarun’
wiu "M3yuenue 1BUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOI uepes
nérkuii 010K"

30

31

32

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuina tpenust. [Ipupoaa v BUABI CUII TPEHUS.
JIBH>KEHUE B )KUIKOCTHU U ra3ze ¢ YYETOM
CHJIbI COIIPOTHUBJIEHHUSI CPEJIbI

Hanenue. ['ugpocrarnueckoe JaBieHUE.
Cuiia Apxumena

33

34

35

AoOcomoTHO TBepoe Teno. [loctynarensHoe
W BpalaTeJIbHOE IBIKEHUE TBEPJIOTO Teja

MOMEHT CUJIBI OTHOCHUTENIBHO OCH
Bpaienus. [1neqo cubl

I/IMHYJ'IBC MaTepI/IaJ'IBHOI\/'I TOYKH, CUCTCMBI
MaTCpUAJIbHBIX TOYCK. HeHTp MacC CUCTCMBI
MaTCpUAJIbHBIX TOYCK. TeopeMa 0
ABWIKCHUU LICHTPA MACC




36

37

38

MoMeHT nmnysbca MaTepraabHON TOUKH.
[IpencraBieHue 0 COXpaHEHUU MOMEHTA
HMITYJIbCAa B HCHTPAJIIBHBIX IOJIAX

I/IMHYJ'IBC CHJIBI 1 U3SMCHCHUE UMITYJIbCa
Tena. 3aKoH COXpPAaHCHUS UMITYJIbCA.
PeaktuBHOE JABUXKCHUC

KonTtponbHas padora no teme "/lunamuka.
Cratuka TBepaoro rtena"

39

CrnosxeHue cuil, IPUI0KEHHBIX K TBEPIOMY
teny. LleHTp TsxecTu Tena. Y cinoBus
paBHOBECHS TBEPAOTO TeJa. Buapl
paBHOBeECHS

40

41

42

43

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemenieHunn. [ padpuueckoe
MIpEICTaBJICHUE padOTHI CUIIBl. MOIIIHOCTH
CHUJIbI

ITorenunanbHas sHeprus. lloreHnunanbHas
SHEprus ynpyro nepopMupOBaHHOMN
npyxuHbl. [loTeHnanbHas sHeprus tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

Kunernueckas sueprus. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPIUH
MaTepHalIbHOU TOUKH

Pemenue 3amau

44

®u3NYeCKuil TPAKTUKYM 110 TEME
"U3mepenue ko3 duirienta TpeHus mno
BEJIMYMHE YIIIOBOT0 KO3 puirenTa
3aucuMocT Frp(N)" wim "HccnenoBanue




45

46

47

48

JBYDKEHUS OpycKa 110 HaKJIOHHOM
TUIOCKOCTH C IEPEMEHHBIM KO3 UIIMEHTOM
Tpenust" win "M3yueHue 1BUKEHUs Ipy3a Ha
Bajly ¢ TpeHuem"

[ToTeHunanbHbIC U HETIOTCHIIMATLHBIE CUITBI.
[TorenumansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

JlaboparopHnas pabota «lccrnenoBanue
CBSI3H pabOThI CHIIBI C U3MEHEHHEM
MEXaHMYECKOM HEpPTUuu Tella Ha puMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa

Tperbsa kocMuueckast ckopocTb. CBs3b
paboThl HENOTEHIMAIBHBIX CHJI C
U3MEHEHHEM MEXaHUYECKOU SHEPTUuu
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXAHUYECKOHN SHEPTUN

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpasHeHnue bepuymm Ui uacanrbHON
KUJKOCTH

49

50

51

Pemenue 3agau

KonTtponbHas pabora o Teme "3akoHbI
COXpaHEHHUs B MEXaHHKe"

Pa3BuTue npencraBieHuid 0 Ipupoe
ternoTsl. OcHOBHBIE nonoxenust MKT.
Juddysus. bpoyHoBckoe ABHKEHHE

52

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHue paBHOAECHUCTBYIOIIECH CUIIBI TPU
JBYDKEHUH OpycKa 110 HaKJIOHHOM




53

mnockocti" unu "IIpoBepka runotessl o
HE3aBHCUMOCTH BPEMEHHU JIBIKCHUS OpycKa
10 HAKJIOHHOW IJIOCKOCTH Ha 3aJJaHHOE
paccTostHuE OT ero Macchl”

DuU3nYeCKui MPAKTUKYM 10 TEME

"UccnenoBanue yciaoBUl paBHOBECHS

TBEPOrO TeJa, UMEIOIIETO OCh BpalleHUs "

win "KoHCcTpynpoBaHue KPOHIITEHHOB U 1
pacuér cun ynpyroctu" wnu "H3yuenue

YCTOMYMBOCTHU TBEPJOTO TEJA, UMEIOLIETO

mIonaab onopsl"

54

55

56

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHne uMIrysibca Tena mno
TopMo3HOMY TTyTH" iy "M3Mepenue cubl
TATH, CKOPOCTU MOJIENH AJIEKTPOMOOWIIS U
MOIIHOCTH cuiibl TArH" win "CpaBHEHHE
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" nin "MccnenoBanue coxpaHeHUs
UMITyJIbCa IPU YIIPYyroM B3auMoaencTsun"
win "M3MepeHrie KHHETUYECKOW SHeprun
TeNa 1o TOPMO3HOMY ITyTH"

Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPJBIX TeJN. XapakTep ABMKEHUS U 1
B3aMMO/ICHCTBHS YaCTHUI] BELIECTBA

Macca u pa3Mepsl MOJIEKYIT (aTOMOB).
KonuuaectBo Bemectsa. [loctosiHHas 1
ABoraapo

57
58

Pemenue 3agau 1

Pemenue 3amau 1




59 Pa6ota ¢ Tekctamu O;1anka EI'D 1

60 TermmoBoe paBHOBecue. Temneparypa u e€ 1
m3mepenue. lllkana remneparyp Llenbcus

61 WneanbHsriii ra3. ['a30BbIe 3aKOHBI 1

& VYpaBuenue Menaeneena-Knanelipona. 1
Penrenue 3anau

63 Pabota c rexctamu 6anka EI'D 1

64 Pa6ota c Texkctamu 6manka EI'D 1
CBs13b a0COTIOTHOI TeMIepaTypbl

65 TEPMOJMHAMHYECKON CHCTEMBI CO CpeIHEi |
KMHETUYECKOW SHEPTUel MOCTYyNaTeIbHOrO
TEIIJIOBOTO JIBMKCHUS €€ YaCTHII

66 3akoH J/lambToHa. ["a30BBIC 3aKOHBI 1

67 OcHoBHoe ypaBHeHue MKT 1

68 Pemenue 3amau 1

69 Pemenue 3amau 1
JlabopaTtopHast pabora «HMccnenoanue

70 3aBUCHUMOCTH MEXy MapameTpamMmu 1
COCTOSTHUS Pa3peKEHHOTO Ta3a

1 N3ormporieccsl B UacaIbHOM rase ¢ 1
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

7 I'paduueckoe npencrapneHue |
M30MPOIECCOB: U30TEpPMa, U30X0pa, n300apa
O06o01IeHre U cucTeMaTu3alus 3HaHU| 0

73 " | 1
teme "OcHoBbl MKT

74 KonTponbhas pabota no teme "OCHOBBI |

MKT"




75

TepMoauHamuyeckasi cuctema. 3ajianue
BHEIIHUX ycnoBul i T/ cucremsl.
Buemnue v BHyTpeHHUE TapaMETPHI.
[TapameTpsl T/ cuctemsbl Kak cpeaHue
3HAUYCHUS BEJIMYMH, OMMCHIBAIONINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE

76

7

Temmonepenaya kak crocod U3MEHEHUS
BHyTpeHHel sueprun Tl cucremsr 6e3
coBepIIeHHS paboThHI

KOHBCKHI/ISI, TCIUIOIIPOBOAHOCTD, U3JIITYUCHUC

78

VYpasuenne Menneneesa-Kitaneiipona u
BBIPAKECHUE U1l BHYTPEHHEN SHEPrUu

79

80

81

Hynesoe Hauano TepMOAUHAMUKH.
Camonpoun3sBodibHas penakcanus T]]
CHUCTEMBI K TEIIJIOBOMY PABHOBECHIO

VnenpHas TEMI0EMKOCTh BEIIECTBA.
KonuyecTBo TEIIOTHI MpH TEIUIONEpEaaUe.
AnrabaTHBIN mporecc

[TonsiTre 06 agnabaTHOM Mpoliecce.
IlepBblii 3aKOH TEPMOJIMHAMUKU

82

Moaens naeansrHOTO ra3a B
TepMOlII/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOAEIN

83

84

Bripaxkenue 111 BHyTpEHHEN SHEPTUH
OJIHOATOMHOTO MJI€aJIbHOIO Iasa.
KBazucrarnueckue 1 HECTaTHYECKUE
IIPOLIECCHI

DnemMeHTapHas paboTa B TEPMOJAMHAMHUKE.




85

Breraucnenne pabotsl 1o rpaduky mnporecca
Ha pV-nuarpamme

BTopoii 3aKk0H TepMOJIMHAMUKH JJIs
PABHOBECHBIX U HEPABHOBECHBIX MPOIIECCOB.
HeobpaTtuMocTs PUPOTHBIX MTPOIIECCOB

86

ITpunnun nevicrBus u KII/ TermoBoi
MAaIIUuHBI

87

88

89

KommaectBo Teninorsl. TemroéMKOCTE Tea.
VY enpHas U MOJISIpHAsA TEIIOEMKOCTH
BEILIECTBA. Y I€JbHAS TEIJIOTa CTOPAHUS
TOIIJINBA

Pacuér konnuecTBa TEMIOTHI NIPU
TemIonepeaye

KonngecTBo TemoTsl U paboTa Kak Mephbl
U3MEHEHUS BHYTpeHHeH dHepruu T/1
CHUCTEMBI

90

MakcumanbsHoe 3Hadenue KIT. I{ukn
Kapno

91

92

DKOJIOTHYECKHE aCIIEKThI MCIIOJIb30BAHUS
TEIUIOBBIX IBHTaTelei. TemnoBoe
3arpsA3HEHHUE OKPYKAOLIEH CPeJIbl

Pemenue 3amau

93

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3ydyeHue n30TEpMUYECKOTr0 IpoIecca
(pexoMeH0BaHO UCTIOJIb30BaHUE LU(POBOIA
nabopatopun)" win "M3yueHne n30X0pHOTo
nporecca” win "M3ydenue n3o6apHoro
npouecca" win "l[IpoBepka ypaBHEHUS




94

95

96

coctogHus"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3Mepenue yenbHOU TeII0EMKOCTH" UiTn
"HccnenoBanue mnpolecca OCTbIBaHUS
BentectBa" uiu "Mccienosanue
aguabatHoro nporecca” win "M3ydeHue
B3aUMOCBSI3M YHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
Kuakocren"

O00011IeHNE U CUCTEMATU3AaIUs 3HAHUIH 110
teme "Tepmonunamuka. TennoBbie
MaIIuHe!"

KoHTposbHas pabora 1o Teme
"Tepmoaunamuka. TernoBbie MauHb!"

97
98

Pabora ¢ tekcramu 6anka EI'D

PaGora ¢ Tekcramu 6anka EI'D

99

100

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEHN HcTIapeHust
*)uakocrei" wim "M3Mmepenue yaenbHOU
TEIJIOTHI TJIaBJIeHus Jbpaa" win "U3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" MU
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3JIyXa U OI[EHKa MacChl TTapOB B
nomenieHnun". M3mepenne ko3¢ punmrenta

MMOBEPXHOCTHOTO HATSHKEHUS
[TapoobpazoBanue 1 KOHIEHCAITHSI.

Ucnapenue u xurenue. Y aenbHas TEIUIoTa
nmapooOpa3oBaHus




101

HacbliieHHbIE ¥ HEHACHIILEHHbIE Maphl.
KauecTBeHHas 3aBUCUMOCTD IJIOTHOCTH 1
JAaBJICHUS HACBINICHHOTO ITapa OT
TEMIICPATYPhI, UX HE3AaBUCUMOCTL OT
00BEMa HACHIIIEHHOT O NIapa. 3aBUCUMOCTb
TeMIIepaTypbl KUIIEHUS OT JIaBJICHUS B
AKHUJIKOCTH

102

103

BnaxxnocTs Bo3yxa. AGcotoTHas U
OTHOCUTCIIbHAA BJIIAXKHOCTH

Pemenue 3amau

104

IToBepxHocTHOE HaTsKeHHe. KanmuspHbie
saBieHud. /aBieHune noa UCKpUBIEHHON
MOBEPXHOCTBIO )KUJKOCTU. PopMyna
Jlannaca

105

Teépnoe Teno. Kpucramnmueckue u
aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KPUCTAJUIOB

106

107

108

[InmaBnenue u xpucraumsanus. Y aebHast
TeruioTa miasiaeHus. Cyonumanus
Hedopmaruu TBEpaOTO Tena. PacTskenue u
cxartue. Casur. Moayne FOnra. [Ipenen
yrnpyrux aedopmarmii

TermoBoe pacmpeHne XUAKOCTEN U
TBEPIBIX T€J. AHTAPMOHHU3M TEILJIOBBIX
KoJIe0aHUi YacTHUIl BEIIeCTBA

109

110

VYpaBHEeHHE TEIIOBOTO OanaHca

[IpeobpazoBanue s3Hepruu B (ha30BbIX
nepexonax




11 KoHnTtposbHas pabota o Teme "Arperaraoie
cocTosiHus BellecTta. Pa3oBble NEpPexoabl"”

DJeKTpu3aIus Tel U €€ MPOosIBICHUS.
DJekTpuyeckui 3apsia. [IBa Buaa
AJIEKTPUYECKUX 3apsaoB. [IpoBoHUKH,
JUAJICKTPUKU U TTOJTYIIPOBOTHUKHI

112

113 DneMEHTapHBIN ANEKTPUUECKUH 3apsia.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

114 Pemenue 3amau

115 HpOBOI[HI/IKI/I, JUDBJICKTPUKHU H
MOJIYIIPOBOJHUKHU.

116 B3anmopericteue 3apsanoB. Toueunsle
3apsasl. 3akoH Kynona

17 Onektpuueckoe none. Ero neiictBue Ha
ANEKTPUYECKUE 3aPs/IbI

Hanpsx€HHOCTB 3JIEKTPUYECKOIO MOJIS.
[TpoOusIii 3apsia. JInHuM HanpsKEHHOCTH
9JIEKTpUUYECKOro nojst. OgHOpoaHOE
JJIEKTPUYECKOE T10JIE

118

[ToTeHIIMaTbHOCTD 3JIEKTPOCTATHIECKOTO
119 noJia. Pa3HoOCTh NOTEHIIMAIOB U
HaIpsKEHUE

IToTeHumanbHas YHEPTUs 3apsiia B
120 3eKTpocTaTnueckoM rnose. [loreHnnan
AJIEKTPOCTATUYECKOIO OIS

121 Pabota cuit sieKkTpocTaTHIecKOro moJis.
ITorennuain. Pa3HocTh MOTEHIINAIOB

122 CBs13b HANPSPKEHHOCTHU NOJIS M Pa3HOCTH




IMMOTCHIHUAJIOB AJIA 3JICKTPOCTaTHYECKOI'O
I1O0JIA

[TpuHIMI CYyTIEPIIO3UIIH SIEKTPUUECKUX

123 .
noJieu

124 ITose Toueunoro 3apsiaa. [losne paBHOMEpHO
3apsHKEHHOMN Cephl
[IpoBOIHUKY U AUDIIEKTPUKH B

125 AJEKTPOCTATUYECKOM IT0JIE.
JusnexkTpudeckasi NIpOHUIIAEMOCTb
Konnencarop. D11eKTpoEMKOCTh

126 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa
[Tosie paBHOMEPHO 3apsHKEHHOTO IO 0OBEMY

127 mapa. Ilone paBHOMEpHO 3apsKEHHOMN
0ECKOHEUHOM! TIIOCKOCTH

128 [TapannenbHoe coeIMHEHNE KOHAEHCATOPOB

129 [TocnenoBarenbHOE COEIUHEHHE
KOHJICHCAaTOPOB

130 DNEeKTPOEMKOCTH TJIOCKOT0 KOHJIEHCATOPa.
OHeprus 3apsHKEHHOT0 KOHIEHCATOpa

131 JlabopaTtopHas pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa'

132 JIBr>keHuME 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM DJIEKTPUYECKOM T10JIE

133 Pemenne 3amau

134 KonTtponbHas pabora o Teme
"DnekTpuyueckoe mosie"

135 [IpuHLKI [EeHCTBUS U IPUMEHEHHE




KOHJICHCATOPOB, KONMPOBAJIBHOTO allapara,
CTPYWHOTO MPHUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMIIEHHE AJIEKTPOIIPUOOPOB

Cuna toka. IlocTosHHBIH TOK. Y CI0BUSI

136 CYIIECTBOBAHUS MOCTOSIHHOTO
ANEKTPUUYECKOTO TOKA

137 Wcrounuku Toka. Hanpsxenue nu 9/1C

138 3akon OMa 11 y4acTKa L.
DNEKTPUUECKOE COIIPOTUBIICHHE
3aBUCHUMOCTh COIPOTUBIICHUS OJJHOPOIHOTO

139 MPOBOJHHUKA OT €r0 JUIUHBI U TIOIa !
MOTIEPEYHOT0 CEeUCHUs

140 [locnenoBarenbHOE, NapauIeIbHOE,
CMEIIIaHHOE COEANHEHNE IPOBOJIHUKOB

141 Pabora snexTpruyeckoro Toka. 3aKoH
Hoxoyns —Jlenna

142 VY enpHOE CONPOTUBIICHUE BELIECTBA.
Pemenue 3agau

143 Pacuér pa3BeTBIEHHBIX EKTPUUECKUX
nenei. [Ipasuna Kupxroga

144 MoIHOCTb 3JeKTPUYECKOro ToKa. TermnoBas
MOIIIHOCTb, BbIJIETIsieMasi Ha pe3UCTOpe
3akoH OMa AJ1s TOJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe

145 3aMbikaHue. JlaboparopHas paborta
«3mepenne DJIC ucTOUHMKA TOKA U €r0
BHYTPEHHETO COIPOTHUBIICHUS»

146 DNEeKTpOHHAs IPOBOAUMOCTb TBEPABIX




METaJIJIOB. 3aBUCUMOCTD CONPOTHUBIICHUS
METaJVIOB OT TEMIEPATYPHI.

CBepx1npoBOIUMOCTb

147 MOIHOCTh HCTOYHUKA TOKA

148 Kopotkoe 3ambixkanne

149 KonpaeHncarop B 1ienu nocTOSHHOTO TOKA
DneKTpuyuecKas MPOBOJUMOCTD PA3IUYHBIX

150 BEIIECTB. DJIEKTPUUECKHUI TOK B METaJIaX.
CBepXxInpoBOAUMOCTh
DNEKTPUUECKUN TOK B pacTBOpPax U

151 pacruiaBax 3JeKTpoiauToB. 3akoHbl Dapanes
JUISL 3JIEKTPOIN3a

152 Pemenue 3agau mo teme "IlocTOSIHHBIN
3JIEKTPUYECKUN TOK"

153 Pemenue 3amgau no reme "IlocTostHHBIM
3JIEKTPUYECKUN TOK"

154 O0001eHne U cUCTEMAaTU3ALNS 3HAHUI 110
teMme "[loCcTOsHHBIN 2neKTpuYecKuii ToK"

155 DneKTpuYecKui Tok B razax. [lnasma

156 DneKTpUYecKUil TOK B BakyyMe. BakyymHbie
npuOopbI

157 DIIEKTPUYECKUI TOK B TIOJYIPOBOJHUKAX

158 [TomynpoBoiHUKOBBIE TPUOOPHI
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHune CHIIbl TOKa U HAaIPSDKEHUS B

159 LETTH MOCTOSIHHOT'O TOKa P OMOIIHN

AHAJIOTOBBIX U MM (POBHIX U3MEPUTEIHEHBIX
npu6opoB" uiK "3HAKOMCTBO ¢ IUPPOBOH




160

161

nabopaTtopueii o ¢puzuke. [Tpumepsl
U3MepeHus: PU3NUECKUX BETUYUH MIPH
IIOMOIIN KOMITbIOTEPHBIX JATYUKOB"

DnekTpuueckue mprudopsl U yCTpOcTBa U
uX MpakTuieckoe npuMmenenue. [IpaBumna
TEXHHUKHU 0€3011acCHOCTU

O0o01IeHre U CCTeMAaTU3alus 3HAHUN 110
teme "TlocTosIHHBIN AIeKTpUUECKU TOK"

162

Pu3nYeCKuil IPAKTUKYM 110 TEME
"HccnenoBaHue CMEMIaHHOTO COEIMHEHUS
pe3uctopoB" unu "M3aMepenue yieapHOro
COINPOTUBIICHUS IPOBOJIHUKOB" WK
"HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA OT
HaNpsDKEHUs AJ1s JIaMIIbl HaKaJTuBaHUs"

163

164

Pu3n4ecKuil NPAKTUKYM 110 TEME
"Habnronenue anektponuza’ wim
"N3mepeHnue 3apsiia 0JHOBAJIEHTHOTO HOHA"
w "HccnenoBanue 3aBUCUMOCTH
COIIPOTHBIIEHUSI TEPMOPE3UCTOPA OT
Temneparypbl” win "CHATHE BOJIBT-
aMIIEPHOMN XapaKTEpUCTUKU Auoaa"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsHKEHHOTO KOHEHCATOPa B YHEPTHIO
u3yyeHus ceeroguona” ninm "Mzydenne
IIPOTEKaHUs TOKa B LIENH, COAEpKaILen
KoHAeHcaTop" unu "Pacnpenenenue
PA3HOCTH MOTEHIMAIOB (HAPSLKEHUS) TIPU
MIOCJIEI0BATEIBHOM COCINHEHUN




165

KOHJICHCATOPOB"

KonTtponsHast pabora o Teme
"ITocTOAHHBIN NEKTPUUECKUN TOK"

166

167

168

169

170

PesepBublit ypok. KonTponbhas pabota 1o
Teme "DnekTpoauHamuka”

PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"Kunematuka", "Iunamuka", "Cratuka
TBeporo Tena'

PesepBubiit ypok. O60011eHNE U
cucTreMaTu3anus 3HaHui o teme "OCHOBEI
MOJICKYJISIPHOKWHETUYECKOU
teopun","Tepmonnnamuka. TerioBble
MamuHbl", "ArperaTHble COCTOSTHUS
BenlecTBa. Pa3zoBbie nepexoab"”

PesepBHslit ypok. O6001IeHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"TTocTosIHHBIN AMEKTpUYECKUil TOK"

PesepBHbIil ypok. O600a0mui ypok mo
temaM 10 kacca

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

170




11 KJIACC

Ne i/

Tema ypoka

B3aumoneiicTBrUE MOCTOSTHHBIX MarHUTOB U
IIPOBOJHHUKOB ¢ TOKOM. MaruurtHoe mouie.
I'mnoTesa Ammepa

KoauuecTBO 4acoB

Bcero

DJIeKTpOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.
OmneiT Opcrena. Bzaumoneiicteue
IMPOBOAHUKOB C TOKOM

Bekrop marauTHOM nHAYKIMU. [TpuHmn
CyNEepHO3HUIMM MATHUTHBIX MoJen. JInnun
MarHUTHOW MHIYKIIHH

MarauTHoe 1oJie MPOBOIHUKA C TOKOM.
OmneiT OpcTena

MarusuTtHoe 110Jie B BeIlleCTBE.
deppoMarHeTuky, napa- u JuaMarHeTUKU

JlaGopaTtopHast pabora «3yuenue
MAarauMTHOTIO ITOJIA KaTylIKU C TOKOM»

JleiicTBrE MarHUTHOT'O NOJISL HA MPOBOIHUK
¢ TokoM. Cuia Ammnepa. JlaGopartopHas
pabota «MccnenoBanne neMcTBUs
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM)»

[Ipumenenue 3akoHa AMmepa.
DIeKTpOU3MEPHUTEIbHBIE TPHOOPHI

OcHoBHbIE CBOICTBA (heppOMarHeTUKOB.
[Tpumenenue heppoMarHeTUKOB

10

Cuna JlopeHua, e€ HanpaBlIeHUE U MOAYJIb.




JIBro>keHue 3apsiKEHHOW YacTHUIIbI B
OJIHOPOJIHOM MarHUTHOM I10JI€

11 Pa6ota cuitbl Jlopenna

12 SIBneHre 3MeKTPOMarHUTHOM MHIYKIUU.
IToTok BekTOpa MAarHUTHOM MHIYKLIUU

13 OJIC nHaykiuu

14 3aK0H JIEKTPOMArHUTHON MHIYKIIHH
®dapanes

15 Buxpesoe anexrpuueckoe nose. Toku Pyko

16 JlabopaTtopHas pabora «HMccienoBanue
SBJICHUS SJIEKTPOMAarHUTHOW MHIYKLIUH

17 OJC uHAYKUMH B IBUKYIUXCSI
MIPOBOJIHUKAX

18 IIpaBuino Jlenna

19 NunyktrBHOCTH. KaTymka MHHIYKTUBHOCTH
B IIETIH MTOCTOSTHHOTO TOKa

20 SBnenue camounaykiuu. 3/C
CaMOMHIYKITUU
TexHu4eckue yCcTpoiucTBa U uxX
MIPUMEHEHHUE: TOCTOSIHHBIE MArHUTHI,

21 AIIEKTPOMArHUTBHI, JIEKTPOABUTATEb,
YCKOPHUTENHN JIEMEHTAPHBIX YaCTHII,
WHIYKITMOHHAS TIeYh

” O6o6marmuii ypok «MarauTHoe moJe.
DNIEKTPOMarHUTHasE UHIYKITUS»

3 DHeprusi MarHUTHOTO TOJISI KaTYIITKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

24 Pemenue 3agau no reme "MarnutHoe nose"




25

26

Penrtenue 3anau

KonTponpHas padora o Teme «MarHutHoe

IT0JIC. :‘)HGKTpOMaFHI/ITHaﬂ HUHAYKOUSA»

27

28

29

KonebarenbHas cucrema. CBoOOIHBIE
KosieOanus. apMoHMYeCKHe KoeOaHus

Kunematnueckoe u JUHaAMHUYECKOC
OIIMCaHHE KOoJIeOaTEIbHBIX I[BI/I)KGHI/Iﬁ

DHepreTuyeckoe onucanue. Beios

JUHAMHUYCCKOI'O OIMMCAHUSA TApMOHHYCCKUX

KoJIEOAHMH U3 UX OQHCPIreTUYCCKOI0 U
KHHEMAaTHU4YCCKOI'O OITMCaHMA

30

31

32

33

34

Awmrmutyna u (asza kojaedaHui

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH TIEPUO/Ia MAIBIX KoJeOaHui
rpy3a Ha HATH OT JUTMHBI HUTH U MacChl
rpy3a»

Koneb6arenbublit kKoHTYp. CBOOOIHBIE
3JIEKTPOMArHuTHBIE KOJIeOaHUs B
UiealbHOM KoJ1e0aTeIbHOM KOHTYpE.
AHaIIOTHS MEXAY MEXaHHUECKUMH U
AJIEKTPOMArHUTHBIMH KOJIEOaHUSIMA

[Tepuon u yactora konebanuii. [lepuon
MaJbIX CBOOOIHBIX KOJIEOAHUH
MaTeMaTHYECKOTo MasTHUKA. [lepros
CBOOOAHBIX KOJIEOAHUN MTPYKUHHOTO
MasiTHUKA

ABTOKOJIEOaH U

35

Penrenue 3amau




36

37

38

®opmyna Tomcona. 3aKoH COXpaHEHUS
SHEPTUU B HJICATHHOM KOJIEOATEITbHOM
KOHTYpE

[IpencraBienue o 3aTyXaroX
Kosie0aHusiX. BoIHYKIeHHbIE MEXaHUYECKUE
kojeOanus. Pezonanc. BeinyxieHHbIE
AIIEKTPOMArHUTHBIC KOJICOaHUs

Ypok-koHpepennus "MexaHuueckue
KoJie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

39

40

41

DNIeKTpOMarHUTHbIE KOJICOaHusI.
KonebarenbHbIil KOHTYD

®opmyna Tomcona. CBsI3b aMILTUTYIbI
3apsiia KOHICHCATOPa C aMIUTUTYION CHIIBI
TOKa B KOJICOATEIILHOM KOHTYpE

IlepemeHnHbIN TOK. Pe3ucTop u KoHIeHCcaTop
B LIENIH IIEPEMEHHOI0 TOKA

42

Wneanbublif TpancdopmaTop.
ITpousBozacTBO, Mepenaya u NOTpedIeHNE
JNEKTPUUECKOW SHEPTUU

43

44

45

3akoH COXpPAaHCHUS SHCPIrUur B UACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

3aTYXaIOH_II/IG QJICKTPOMArHuTHBIC
KoJIeOaHHSI. BBIHY)K,Z[GHHBIC
OJICKTPOMAardiuTHBIC KoJIeOaHHs

Pe3onaHc B anekTpuueckoi uenu

46

YCTpoiCTBO M MPAKTHYECKOE MPUMEHEHHE
AJEKTPUYECKOT0 3BOHKA, FT€HEpaTopa
MEPEMEHHOT0 TOKa, JIMHUI AJIeKTponepeaay




DKOJIOTHYECKHUE PUCKHU IIPpU IIPOU3BOACTBE

47 anekTposneprun. KynbTypa UCroab30BaHus
AJIEKTPOIHEPIHH B TOBCETHEBHOM KU3HU

43 3akoH Oma 1Sl 2JICKTPUYECKON 1enu
MIEPEMEHHOT0 TOKA
MonHOCTh IEPEMEHHOI0 TOKA.

49 AMITITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE
CHUJIbI TOKA U HAIPSIKEHUS

50 Karyimka M"HIyKTUBHOCTH B LN
MEePEMEHHOTO TOKa
MexaHnyeckue BOJIHBI, YCIOBHS

51 pacupoctpanenus. [lepuon. Cxkopocts
pacrpocTpaHeHusI U JIJTHHA BOJIHBI.
[Tonepeunbie U TPOI0JIHLHBIEC BOJTHBI

57 3Byk. CkopocTb 3ByKa. [ pOMKOCTB 3ByKa.
Beicora Tona. Tem0Op 3ByKa

53 WNHuppazByk u ynprpassyk. lllymoBoe
3arpsi3HEHUE OKPYXKAIOIIEH CpPeIbl

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 Pewenue 3amau

56 DJIEKTPOMAarHUTHbBIEC BOJIHBI, UX CBOMCTBA U
ckopocTb. [lIkana 35eKTpoMarHUuTHRIX BOJTH
[IpuHLIMTIBI PaIUOCBSI3U U TENEBUACHUS.

57 Pannonokanus. D1eKTpoOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOLEel CpeIbl

53 DHEprus AMEKTPOMArHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

59 [IIxana 31eKTPOMarHUTHBIX BOJIH.




60

[IpumeHeHne 3JeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3y4yeHue napameTpoB 3ByKOBOW BOJIHBI"

61

62

63

KonTtponpHas padora o teme "Konebanus
Y BOJIHBI"

Caet. 3aKOH NPSMOIMHENHOTO
pacnpocTpaHeHus CBeTa

Pemenue 3amgau Ha MMPUMCHCHHEC 3aKOHA
HpHMOHHHCﬁHOFO pacipocCTpaHCHUA CBETA

64

Pu3nYeCKuil IPAKTUKYM 110 TEME
"N3mepeHue nokasaresns npeaoMiIeHUs
crexia" win "llonyuyenue usoOpaxxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

65

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BelIecTBa (Ha MpuMepe
Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHHS PACCEHBAIOIINX
TuH3"

66

67

68

Otpaxenue cBera. [110ckoe 3epkaio.
Cdepudaeckoe 3epraino

[Ipenomnenue cBera. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTeb MPeTOMIICHHUS.
[TonHOE BHYTpEHHEE OTpaKEHHE.
IIpenenbHbIN Yoy MOJHOTO BHYTPEHHETO
OTpakeHHUs

Pemienune 3ala4 Ha MPUMCHCHUC 3aKOHOB




OTpaXCHUA U ITPEJIOMIICHUA CBETA

Xon stydeit B mpusMe. Jlucnepceus cBera.

69 .
CnoxHbIN cocTaB Oenoro ceera. L{per

70 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

71 JlaGopaTopHas paborta «3mepeHue
HoKa3aTessl PeIOMIICHUS CTEKJIay

7 JInn3bl. @OKYCHOE PaCCTOSIHUE U
ONTHUYECKas CUJIA JIUH3BI

73 [TocTpoenue n300pa>keHUi B JIMH3aX U UX
cUCTEeMax. Y BEIMYECHUE JINH3BI
Pemienue 3a1a4 Ha mocTpoeHne

74 N300pa’keHH, OTY4aeMbIX C TOMOILBIO
JIMH3

75 I'ma3 xak onrrueckas cucrema

76 JlaGopatopHas pabota «MccnenoBanue
CBOMCTB M300paKEHUH B JINH3AX»
Hucnepcus ceera. CloXHbIH cocTaB 6e10ro

77 cseta. LIer. JlaboparopHas pabota
«Habmroenue aucnepcun cBeTay

78 Hurepdepennus creta

79 KorepeHnTHble HCTOUHUKU. Y CIOBUS
HaOJIF0IeHUST MAKCHMYMOB 1 MUHUMYMOB

80 Pemenue 3anau

81 [Tpumenenue nnTepdepeHun

82 Judpakuus ceera

23 JudpaxknuonHas pemeéTka. Y cioBue

Ha6J'IIOI[eHI/ISI TJIaBHBIX MAaKCUMYMOB




84

Penrtenue 3anau

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.

85 [Tonsspuzanus ceera

26 OnTuueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBHS UX 0€30MacHOT0 IPUMEHEHHUS
I"'paHuIBI IPUMEHUMOCTH KJIACCUYECKOU

87 MEXAHUKH. 3aKOHBI IEKTPOJINHAMUKH U
IPUHLIUIT OTHOCUTENIBHOCTH

88 CBeTOoBBIE ABJICHUS B IPUPOJE

89 KonTtponpsHas padora mo Teme «OnTuKa»

90 [Toctynatsl crienuanbHON TEOPUHU
OTHOCUTEIIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenna. YcioBue

91 NPUYMHHOCTU. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U
COKpAILEHUE JTUHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON

92 yacTulbl. CBSA3b MACChI C SHEPTUEH U
UMITYJIbCOM. DHEPTHUs TOKOS

93 CBs13b MacChl ¢ YHEPTHEN U UMITYJIIbCOM
PENSTUBACTCKON YaCTHUIIbl. DHEPTUs MTOKOS

94 PaBHOBECHOE TEIIOBOE U3ITyUYECHHE

95 3akoH cMmerieHus Buna

96 KonTtponbHas padora «Ontuka. OCHOBBI
CIEUAIIBHON TEOPUHA OTHOCUTEIIBHOCTH

97 I'unore3a M. Ilimanka o kBanTax. @OTOHBI

98 DHeprust 1 UMITYJIbC POTOHA




99

100

101

DuU3nYeCKui MPAKTUKYM 10 TEME
"Habmonenue nudpakuuu, uHTEpHEepeHIHH
U ToJsipusanuu ceera'

DuU3nYECKUi MPAKTUKYM 10 TEME
"OnpenesieHUEe UMITYJILCA U SHEPTUU
PEISITUBUCTCKUX YacTull (1o gororpadusm
TPEKOB 3aPSKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

OtkpsiTHE U HccaenoBanue porodddexra.
Omneitet A. I'. CToneroBa

102

3akonbl poTtodddekra. YpaBHEHUE
Oiiamreitaa s Goroadderra. «KpacHas
rparuiay Gorodddexra

103

104

105

BoaHOoBEIE ¢cBOMICTBA YaCTHUIL

Boumnsl ne bpons. JInuna BonHbl ae bpoiins
U pa3Mepbl 001aCTH JIOKAIN3ALUU
JBHKYIIEHCS YaCTULIBI

KopryckynsipHO-BOITHOBOM yaJIn3M

106

107

108

JlaBnenue cBera. OnbiTel [1. H. JIeOenena.
XUMHYECKOe IEUCTBUE CBETA

TexHuuecKkue ycTpoiucTBa U MPAKTUYECKOE
npuMeHeHue: GoTo3JIeMEHT, POTOAATUHK,
coJIHeyHast 6aTapest, CBeTOHO/]

Judpaxius >1eKTPOHOB Ha KpHUCTaJIax

109

110

Crienuduixa u3MepeHuit B MUKpOMHUPE.
CoOTHOIIEHHS HEOTIPEAECIEHHOCTEN
['eitzendepra

KonTpomnpHas paborta mo Temam: "OCHOBBI




111

CTO", "KopnyckyisipHO-BOJHOBOM
nyanuzm"

Pemenue 3amad no reme «J1€MEHTHI
KBAHTOBOI ONTHKN»

112

Mopenb atoma Tomcona. OnbITHI
Pesepdopna mo paccessHuo o-4acTHil.
ILtanerapHas MoJenb aTomMa

113

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue noctossHHoM [lnanka Ha
OCHOBe ucciefoBanus Gorodrppexra” wmm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO/ OT HaNpsKEHU "

114

115

116

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocTtostHHOM Punbepra”

Permenne 3agau mo reMe «DI1eMEHTHI
KBAHTOBOU OIITUKN)

IToctynatel bopa

117

118

119

W3nydenue u nornomenre GOTOHOB NpU
Hepexozie aToMa ¢ OJTHOTO YPOBHS SHEPTUU
Ha Apyrou. Bunel cnektpos

CroHTaHHOE U BBIHYKJEHHOE U3ITyUYEHUE
CBETa

Jlazep

120

Hyxnonnas monens siapa ['eiizenbepra-
WBanenko. 3apsig 1 MacCOBOE YUCIIO sApa.
H3otonsl. PagnoakTHBHOCTE




121

122

123

124

125

126

BoHoBrIe cBoiicTBa yacTuil. BoaHEI fe
Bbpoius. KopnyckynsipHo-BOITHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE
U3JIy4eHHE

OTkpseITHE PAIUOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuio cocraa
PaAMOAKTUBHOIO U3JIYYCHHS

3aKOH paJMoakTUBHOTrO pacnana. CBoicTBa
MOHU3HUPYIOUIET0 U3NlydeHus. Biausinue
PaIOaKTUBHOCTH HA KUBbIC OPTaHU3MBI.
Jozumetpust

OHeprus cB3U HYKJIOHOB B siape. SnepHbie
cuibl. [ledekt macchl sapa. SnepHbie
peakuu. Snepusie peakTopsl. [Ipodnemsr
YIPAaBISAEMOr0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThI PA3BUTHUS SIIEPHOI
HSHEPTEeTUKHU

MeTo1bI perucTpalnuu U UCCIeIOBAHUS
AJIeMEHTapHBIX yacTull. OyHIaMeHTalbHbIE
B3anMO/ieiicTBHs. bapruoHbBI, ME30OHBI U
nentonsl. [IpencraBnenne o CtanaapTHOU
Mojenu. KBapk-TirtooHHAst MOJIENb aIpOHOB
CsoticTBa anb(da-, 6era-, raMMa-u3TydCHHUS.
Brnusinue pagnoakTUBHOCTH Ha JKUBBIE
OpTaHU3MBI

127

OTKpbITHE TPOTOHA U HEUTpOHA. M30TOMBI.
Anbda-pacnaa. DIeKTPOHHBINA U
MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHUE




128

DuU3nYeCKui MPAKTUKYM 10 TEME
"HccnenoBanue paairnoakTUBHOTO (hOHA ¢
MCIIOJIb30BAaHUEM JIO3UMETpa Un
"M3yueHne noriomeHus 0eTa-4acTuiy
aroMuHueM"

129

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBaHue MAarHUTHOTO ITI0JIS
MMOCTOSIHHBIX MarHUTOB' MJIK
"UccnenoBaHue CBOMCTB
deppomarneTukoB" win "HccnenoBanue
JEHCTBUS MOCTOSIHHOT'O MarHUTa Ha PaMKy C
TOKOM"

130

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cunbl Amnepa" win "M3yuenue
3aBUCHUMOCTH CHJIBI AMIIepa OT CUJIBI TOKA"
nn "Onpenenenrue MarHUTHOW UHIYKIUU
Ha OCHOBE U3MepeHus cuibl Ammnepa”

131

OHeprus CBs3U HYKJIOHOB B siape. S nepHbie
peakuuu. SnepHsbiii peaktop. IIpodnemsl,
IIEPCIEKTHUBBI, YKOJIOTUYECKNE ACIIEKThI
AJIEPHOM YHEPreTUKH

132

DneMeHTapHble YacTulbl. OTKpBITHE
mo3uTpoHa. MeTo el HaOIIOIeHUS 1
PETUCTPALNK dJIEMEHTAPHBIX YaCTHII.
Kpyraeriii cron «PyHaameHTanbHble
B3anMoieiicTBusl. EQMHCTBO (hm3nueckoit
KapTUHBI MUPa»

133

®dwuswnka 3a npeaenamu CTaHgapTHON
Mozenu. TéMHast maTepus u TEMHas




134

sHeprus. EnuHCTBO Qu3nueckoi KapTHHBI
Mupa

Otanbl pa3BUTHS aCTPOHOMUHU. 3HAYCHUE
aCTPOHOMHUU

135

[TpuMeHNMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS! TPUPOIbI KOCMUYECKHUX
00BbEKTOB. METO/ 1l aCTPOHOMUYECKHUX
HUCCIEe0BAaHUN

136
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Bun 3Bé€3anoro Heba. Co3Be3aus, spkue
3Bé3lII>I, IIJIAHETHhI, UX BUANUMOC IBUXXCHUC

Conueunas cucrema. Conuue. Congeunas
aKTUBHOCTH. McTounuk sneprun ConHua u 1
3BE3]

Bnytpennee ctpoenue 38€31. COBpeMEHHbIE
MPEACTABJICHUS O IPOUCXOKACHUH U
sposronun CoJiHIa ¥ 3BE€31. DTallbl ;KU3HHU
3BE3]

Pu3n4ecKuil NPAKTUKYM 110 TEME
"HaOmronenus 3B€3qH0T0 HEOA
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM
KOMITbIOTEPHBIX MPHIIOKEHUH AJIs
orpezeNieHus TIOJI0KEHUST HeOeCHBIX
00BEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CEeBEpHOTO MOMYIIAPHS U IPKUE
3BE3151" unn "HaOmronenust B TEJIECKOIT
JlyHBI, TUTAaHET, TYMAHHOCTEHN U 3BE3THBIX
CKOIUICHHUI"
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COBpeMeHHI)Ie OIITHYECKHUE TCIICCKOIIBI,
panuoTenecKonsl, BHEaTMoCc(hepHast




141

aCTpOHOMUA

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
Juarpamma "crniekTpanbHbINA KJIacc —
CBETUMOCTB"
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3B€3HBI TJIaBHOM IMOC/IE0BATEILHOCTH

Mineunsbiii [1yte — Hama [Manaktuka. Turbl
raniakTuk. YEpHbIe IIPHI B SApax ralakTHK

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"UccneqoBanue ABJICHUA
3JIEKTPOMAarHUTHOM MHAYKUIUU'" WIIN
"Onpenenenre MHAYKIIMU BUXPEBOTO
MardHMTHOTO 1oisa"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue siBIE€HUSA CAaMOMHAYKIUN"
win "COopKa MOJENN 3JIEKTPOMArHUTHOTO
re”eparopa"
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Bcenennas. Pacuupenue Beenennoit. 3akon
Xab6na. Teopus bonbiioro B3peiBa.
PenukroBoe n3nyuenue

147

148
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Hepeménnsie nmpobiieMbl aCTpOHOMUHN

Pu3N4eCKU IPAKTUKYM I10 TEME
"N3mepenue nepuojia CBOOOTHBIX
KoJie0aHU HUTSIHOTO U TPY>KUHHOTO
MasITHUKOB"

Pu3N4eCKU IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTHH B IPY>KUHHOM
MasiTHUKe"

150

DuU3NYECKU MPAKTUKYM 10 TEME




"HccnenoBanue nepeMeHHOr0 TOKa 4epe3
IIOCJIEI0BATEIbHO COCIUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ win
"HccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIENIU IEPEMEHHOTO TOKA"

151

152
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KoHTtposibHast pabota «J1€MEHTHI
ACTPOHOMMH U aCTPOPUIUKI»

O06o0011eHre U cUCTeMaTU3alus 3HAaHHIA.
Ponb ¢usuku u actpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTUIECKOH,
COITMAIBHOM M ATHYECKOH chepax
JIESITEIIbHOCTH YEJIOBEKa

O00011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110

teMe "OCHOBBI MOJIEKYIISIPHO-KMHETUYECKOM
Teopun"
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O0001eHne U cUCTEMAaTU3ALMS 3HAHUH 110
teme "Tepmoaunamuka. TermoBbie
MAaIITuHE!"
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0O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®a30BbIe IEPEXObI"
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157

O06o0011eHe U cUCTeMaTU3als 3HAHUH.
Ponb u MecTo hu3HMKHM 1 aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O0001IeHNEe U cCUCTEMATH3AIMS 3HAHNH.
Posb ¢pusndeckoit Teopun B HopMUpOBAHUU
npeCcTaBiICHUN 0 (PU3NIECKOIN KapTHHE
MUpa, MECTO (PU3HUECKON KapTUHBI MUpa B
00I1IeM PsITy COBPEMEHHBIX €CTECTBEHHO-
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HAyYHBIX MPEICTABICHUN O IPUPOE

OO00011eHUE U CUCTEMATU3ALIMS 3HAHUM 110
teme "Kunematuka"
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160

161

O0o001IeHNe U CHCTeMaTU3alus 3HAHUN 110
teme "Jlunamuka"

O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110
TeMe "3aKOHbI COXpPAHEHHUS B MEXaHUKE"
O6o06maromuii ypok. Mecto ¢puzndeckoit
KapTUHBI MUPA B 00ILEM PSATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O
npupojie

162

O0001eHHE U CUCTEMATU3ALIUS 3HAHUM 110
Teme "MaruutHoe moJe"

163
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PesepBHsiit ypok. O6001IeHNE U
cHCTEMaTHU3alMs 3HAHUH 110 TEME
"DreKTpoMarHuTHas MHIyKIus"

PesepBHelit ypok. O60011IeHNE U
CHUCTEMATHU3AIMS 3HAHUH 110 TEME
"Mexanndeckue Koinedanusg"

PesepBHriit ypok. O6001IeHNE U
CUCTEeMAaTH3aIHsl 3HAHHH 110 TeMe
"DNeKTpOMarHUTHBIE KOJICOaHHs'
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Peseprubrit ypok. O6001eHNE 1
cucreMaru3anud 3Hadui no treme "Ontuka"

167

168

PesepBHriit ypok. O600IICHHE U
cUCTEeMaTH3aIHs 3HAaHUH 110 TEME
"KopmyckynsipHO-BOJTHOBOH Ayanu3m"

PesepBHelit ypok. O6001ICHHE U




cucTeMatusanys 3HaHui mo treMe "dusuka
artoma'"

PesepBHbIil ypok. O0001ICHNE 1

169 cHCTeMaTu3alus 3HaHu# 110 Teme "Pu3nka 1
ATOMHOTO Spa U AJIEMEHTaPHBIX YaCTHII"
PesepBHeiit ypok. O600IICHHE 1
170 CHCTEeMaTH3aIMsl 3HAaHUH 110 TeMe 1
"DnemMeHTH! acTpopu3UKH"
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo
«IIpocsemenue»

» ®msuka, 11 xrace/ Msaxumes I'.J1., bByxosues b.b., Hapyrun B.M. nion
penakuueit [lapdentreBoit H.A., AkuinonepHoe ooiiectBo «M31aTenscTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. ITappentbeBa H. A. CoopHuk 3ama4 o pusuke. 10—11 ki1.: mocobue s
yuamuxcs ooieoopazonar. opranuzanuii / H. A. Tlapdentrea. — M.:
[Ipoceenienne,2017

2. Inmaktnueckue matepuansl ®usuka 11 kmace / A.E.Mapon, E.A.MapoH. —
M.: UznarensctBO «/podar, 2014.

3. TemMaTuyeckre KOHTPOJIbHBIC U CAMOCTOATENbHBIE paboThI 10 Pusuke 10
kiacc / O.W.I'pomueBa. — M.: M3narenscTBo «OK3aMeny, 2014 1.

4. TemaTuueckre KOHTPOJIbHBIE U CAMOCTOATENbHBIE paboThl 10 Pu3uke 11
kiacc / O.W.I'pomueBa. — M.: M3narenbcTBo «OK3amMeny, 2014 1.

5. 3apanus obpaszoBarenabHoro nopraia Pemry EI'D
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