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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOW o0Opa3oBareiabHON mnporpammel, npeactaBieHHsix B I'OC COO, a
Takke ¢ yuétoM (enepanbHOl pabodeit mporpaMmbl BocnuTaHus W Konnenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnuu,  peaqu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBl.

[Tporpamma no ¢usuke onpeaenser 00s13aTeIbHOE MPEIMETHOE COJIEpKaHuE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCJIE0BATENbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCS.
[Iporpamma no ¢Qusuke Aa€r MOpenCcTaBICHUE O LENAX, COAEpPNKAaHUM, OOIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yuebHoro npeameta «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIMK, HAIIPAaBJICHO Ha CO3JaHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
OoOy4JaromMmMcsi, KOTOpblE HEOOXOAUMBI I MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIIUATbHOCTSIM.

B nporpamme mo (QusMke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHET0 OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€HHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHWM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIIMXCs, OCBOMBIIHMX
nporpamMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHus Ha
yrayOnEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHHS Kypca (U3HKKM Ha yriayOoJnéHHOM
YPOBHE, B TOM YHCJIE€ TPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coJiepkanue yueoHoro npeamera «Dusuka» no rogam 00ydeHusl.

[Iporpamma 1o ¢u3UKEe HUMEET NPUMEPHBIM XapakTep M MOXKET OBbITh
WCIIOJI30BaHA YUUTEISIMU (DU3UKH TSI COCTABIICHUS CBOMX pa004HMX MIPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTaBISICT BO3MOKHOCTH JUJISI pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/J0B K MpernojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE NpPH YCIOBUHU
COXpaHEeHUs 0043aTENbHON YaCTH COJEPKAHMS Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOAbI, BHICTYMas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kypce (U3UKH — CHCTEMOOOPa3yIOIuii
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busmdeckoir reorpadueir u actpoHommen. Mcmonp3oBaHWE W AKTHUBHOE
npUMEHEeHHE (U3NYECKUX 3HAHWM OMPENeNUiIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPAHCIOpPTa, OCBOCHMUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
GU3MKK BHOCUT OCHOBHOM BKIJIaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHH MPUMEHSATh HAYUHBIN
METO/T IO3HAHUSI TIPH BBITIOJIHEHUU UMH Y4€OHBIX UCCIIETOBAHHIA.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPEHETO 00I11ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 TOCTPOECHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesoB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIJACCUYECKOH, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuid. BenymuM B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanus NPeaIosaracT HCIHOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM oOOLIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoes npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpm 3TOM paccmarpuBarorcss Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIC TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTMH, a Takke OOCYXJeHUus
po0JIeM palMOHATIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI TT0 (PU3UKE JOJHDKHO OBITH MMOCTPOCHO Ha
NPUHILIMINAX CUCTEMHO-/IEATEIbHOCTHOrO noaxonaa. nia pusnku peanuzanus 3THX
NPUHLIUIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITENILHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa ydeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIBHBIE YYCHHUYECKHE ONBITHl MPU HM3YYCHUH HOBOTO
MaTepuana, 1abopaTtopHble paboThl U pabOTHl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anudd (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs Jaubo B koHie 10 u 11 kiacco, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCsl CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usuke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Bbioop
TEMAaTUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPOIecca UCXO/I1 U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIaJiIcHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TNPSIMBIE UM KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHAENSETCA PEHICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOM MOJENbIO, TO3BOJSIONINE MPUMEHSTh
M3YUYCHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfiena Kypca, Tak U
WHTETpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3esioB. [[s KayecTBEHHBIX 3aj1a4
MPUOPUTETOM SABJISIIOTCS 3aJaHUsi Ha OOBSICHEHWE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYeCcKo MOJIENHU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MmaTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere GU3MKM JOMKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE [Jis BBIMOJHEHUS YKa3aHHBIX B MporpamMme 1o
(bu3MKEe YYEHUYECKHX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanonHoe oOopynoBanue (opmMupyercs B COOTBETCTBHU C
NPUHLIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUYHUBAET IOCTAHOBKY
MEePEYUCIICHHBIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN s
UCCJICIOBAHMUSI  WM3Y4YaeMbIX  SIBIIEHUA ©  MPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 000OpynOBaHME MJII YYEHUYECKHX TPAKTHYECKUX padboT
dbopmupyeTcsi B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurMBaeTCs B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydJammmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYNOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIIOTOBBIX M IU(PPOBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
MU3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUs] PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHHEe WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HAydHOMY
U3YYCHHUIO TPUPOJbI, Pa3BUTUEC WX HMHTEIUIEKTYaldbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpMHpPOBaHUE
MCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYCHUS OCHOB
CTPOEHUS MaTepUH M (PyHIaMEHTAIILHBIX 3aKOHOB (DM3HKU;

dbopMHpoOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (PU3HUUECKUX
3HAHUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax Oynyuen
npoecCHOHANBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUI0 B 9TOM HaIPaBJICHHUH.

JlocTikeHHne 3TUX Ielield 00ecrneunBaeTCsl peleHUEM CIEAYIOINUX 3a1ad B
npoIiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHus:

NpUOOPETEHNE CUCTEMBbI 3HAHUN 00 0OIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYI0  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupOBaHUE YMEHUU TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bu3nyecKuxX SBICHUM B MPUPOJAEC W JUISl MPUHATHS MPAKTUUYECKUX PEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] pPA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKkoil MOJEINbI0, 3a/1ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MojJeNu, aJeKBaTHOW YCJIOBUSAM 3ajladd, B TOM YHCIE 3a/ad
WHXXEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GU3MYECKUX JKCIEPUMEHTOB, aHaJIM3a W HUHTEpHpeTanuu HHpopMaluu,
ONpeIeNICHHS JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTATa;

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



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C (pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKCHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yrayOnéHHBIN ypOBEHb) HA YPOBHE CPEIHEr0 OOIIEro
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 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAaKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAaHHBIM, YYHUTEIh JENaeT BBIOOP
IPOBEJCHHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiilt MeTOJ O3HAHUS NPUPOBI.

®duszrka — pyHIaMeHTallbHAs HayKa o mpupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce IMOo3HaHus Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

Croco6b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(pPOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CCTEMBI).

[TorpemHoct  u3MepeHuid  (HU3MYECKUX  BeIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAs).

MopenupoBanue QpU3MUECKUX SIBJICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, WJealbHAsl XKUIKOCTb, HACAIBHBIN Ta3, TOUCUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Duzndeckas
TEOPUS.

Pons m MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpa, B MPAKTUYECKOU JIEATCIHLHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

WN3mepeHne cuiibl TOKa W HANPSXKEHUS B LEMU IMOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C HH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWXKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €r0 NPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

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

CBobOonHOEe mMmajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHU U UX TpapuKH.



KpuBosmmHenHoe  nBWKeHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m vactora obOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTEIbHOE (TAHIEHUUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOHWCTBA W TEXHOJIOTMYECKUE TMPOIECChl: CHUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIE, IIecTepéHYaTsle U peMEHHBIE TMEepeaayH,
CKOPOCTHBIE JIN(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0ObI uccIeI0OBaHMs IBUKEHUA.

WtrocTpanys npeaeinbHoro Nepexoia i N3MEPEHHe MTHOBEHHON CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

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

Hanpasrienue CKopoCcTH MpH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEGKTOPUM, CKOPOCTEH NBMKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydyeHrne HEpaBHOMEPHOTO JIBUKEHUS C LIEJIbIO OMNPEIEIICHNUsT MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHusi mpu MpsSMOJIMHEHHOM PAaBHOYCKOPEHHOM IBH)XCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBUKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue HU(PPOBOI TabopaTopun).

N3yuenne nABWXKEHUS Tejla, OpPOIIEHHOrO0 TrOpU30HTalbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPLMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
noJIéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

N3ydyeHue IBUXKEHUSI Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHUs] KOHMYECKOTO0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuumanbHble CUCTEMBI OTCUETa (ONpENETIECHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALMOHHOW H
WHEPTHOWU MACCBI.

Cuna tspxkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmupoThl. JIBH)KeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJa TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEjla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasinenue. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMI OTHOCUTENIBHOCTH.

KaueHrne nByX LMJIMHAPOB WM IIAPOB PA3HOM Maccel € OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOIECUCTBUS TEIl.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JIBMXKEHHHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBHKEHHS Opycka I0
HAKJIOHHOM INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



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

N3yueHne NBUKEHUSI CUCTEMBbI TEJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTON yepes
JETKuit OJIOK.

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

HccnenoBanue nBHKEHUS OpycKa MO HAKIOHHOM MJIOCKOCTH C TEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHibl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuisl.
CnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TIOMIAIb ONOPBI.

Tema 4. 3akonvl coXpaneHusn 6 MexaHukxe.

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

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umIynbca MarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mnepeMelieHuu. ['paduueckoe
MpeACTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckass »Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPTUN MATEPUATIBHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE Cuibl. lloTeHumaneHass >HEprus.
[TorenuuanbHast SHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPrus Tela B OJHOPOJHOM TIpaBUTAaMOHHOM mone. [lorennumanbHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKAasi CKOPOCTh. TpeThs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHy/IM Ui MACANbHOM JKUIKOCTH Kak CJIEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, THUPOCKOI, (PUrypHOE KaTaHuWE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIHi IIpH
JEWCTBUY HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

M3mepeHne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHVE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKON IHEPTUU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHS TPHU JABUKEHUM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnYeckor Tteopun (MKT), ux
ombiITHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBMKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



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

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkana
temneparyp Llenbcus.

Mopenbs HIealbHOTO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBHKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AoOcomoTHAs
tTemriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omporecchl B
UJCabHOM Tra3e C I[IOCTOSSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIOy [JaBJIEHHEM U  CPEIHEH KUHETUYECKOW  3HEepruei
NOCTYINATEJIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJI HJICATBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEpPruei MocTynaTeIbHOro TeIIOBOIO IBUKEHUS €€ YaCTHII.

TexHuyeckrue YCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHL: TEPMOMETD,
OapomeTp, MOTy4YeHUE HAaHOMATEPUAIIOB.

Jlemoncmpayuu.

Mopenu IBUKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOIO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita IlTepHa.

[IputsxeHre MONEKYIIL.

Monenu KpucTauInuecKuX pemeToK.

HabGnrogenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS TIPH
TEII000MEHE MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpMUYECKOrO mpouecca (PEKOMEHIOBAaHO HCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3yuenne nzobapHOTro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpsol. [lapameTpsl
TEPMOJUHAMHUYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamMuku. (CamMomnpou3BOibHAS — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEMIIOBOMY PABHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWIL:
ypaBHeHHEe MenpaeneeBa—KianeiipoHa U BbIpaXEHUE IS BHYTPEHHEH SHEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpalus 4acTHULl, BBICOKHE
TeMmnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuke. Boruucienue padboTel 1o rpaduky
mpoIiiecca Ha pV-auarpamme.

Tennonepegaya  kKak  crnoco0 — M3MEHEHUs  BHYTPEHHEH  SHEpPruu
TEPMOJMHAMHYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnotTel. TemnoéMkocTh Tena. YAelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BElIeCTBA. YpaBHeHHMe Maiiepa. YnaenpHas TEIUIOTa CrOpPaHUs
tormBa. Pacu€r konuuecTBa TEIUIOTHI Npu  Temionepenadye. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKkOH TepMOAWMHAMHKU. BHyTpeHHsAss »sHeprus. KoimuectBo
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHHS  BHYTPEHHEH  OSHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA JI1 PABHOBECHBIX IPOLECCOB: YEpeE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOAMHAMHMKHA Ul  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
kommneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIe! qercTBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThl MCMOJIb30BaHUA TEIUIOBBIX JBUraTenen. TermioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAWIHHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTUIM3AIUSA «TEIJIOBBIX» OTXOMOB C
WCIIOJIb30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOI» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTudecKoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME yAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KomnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nponecca OCThIBAHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamws. lcmapeHue W KWIECHHWE. Y JenbHas
TEIJIOTa MapooOpa3oBaHUA.

HacblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIMICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAA U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. [lmaBieHne W Kpuctamm3anus. YJelbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo tena. Pactsokenue u cxxarue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacimupeHue KXUJIKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacimpenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpPTUH B (Pa30BbIX NMEPEX0IAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOILIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTbHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHUsI.

Mopaean HEHBIOTOHOBCKOU JKHUIKOCTH.

CriocoObI M3MepeHs BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

W3mepenne abCOMIOTHONW BIaKHOCTH BO3/AyXa M OIIEHKa MAacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOnra.

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

Pa3znen 4. DiekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYECKHil 3apsan. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NHMAIIEKTPUKA W MOJYIPOBOJHUKH.
DJIEMEHTAPHBIN JJICKTPUUECKUM 3apsii. 3aKOH COXPAHECHUS BJIEKTPUUYECKOTO
3apsna.

BsaumopaeiictBue 3apsanoB. Todeunsle 3apsaasl. 3akoH KyioHa.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsokéanocts  anektpuueckoro  moind.  [IpoOueiii  3apsn.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUIECKOTO 1MoJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJA. Pa3HOCTH MOTEHIMAIOB U
HanpsbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKEHHOro mo 00bEéMy Imapa. [lose paBHOMEPHO 3apsKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HANpsXKEHHOCTH 3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTULBI B OJTHOPOAHOM 3JIEKTPUUECKOM IOJIE.

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

Jlemoncmpayuu.

Y CTpOMCTBO M IPUHLINI JEUCTBUS AJIEKTPOMETPA.

DNEeKTpUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSTHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAAH
IUTACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAICKTPUUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHJIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

OneHka CHiT B3aMMOJICHCTBYS 3aPSKEHHBIX TElL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTUIO
W3JIyYEHUs CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH ITOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHulit 31eKmpuyuecKuill mox.

Cuna Toka. [TocTOsSTHHBIN TOK.

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

3akoH OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHHS.
Y nenpHOE CONPOTUBIICHUE BEILIECTRA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

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

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IINEKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

N3mepeHre CUiibl TOKA U HaIPSKEHUS.

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

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM MOMIEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHEeHns UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenb,HOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKAa OT HANPSOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3sMepeHus ammnepMerpa (BoJabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

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

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

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
Temmnepatypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynnpOBOJHUKH. CobOcTBeHHass W TIpHUMECHas IPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrponn3. 3akoHbl Dapanes 1 dIEKTPOIn3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIIbHBIM
paspsan. Paznmuyneie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHu4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajlbBaHUKA, padUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS MUKPOCKOTIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOJIMTOB.

3akoHsbI nekTponn3a Papanes.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAMMOCTH METAJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKkmuKkym.

HaGmronenue amextpoiusa.

N3mepeHne 3apsaa OMHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CrnocoObl n3MepeHusa (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BETUYUH.
OneHka rpaHul NOTPENIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYHMH, NPOBEpPKA MPEMJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTHYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
n1abopaTopHbIe pabOThI, TPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0006 HAYUHOZ0
no3HanuA: SBJICHHUE, HAay4yHbId (DaKT, rumotesa, (u3Mveckass BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, OSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneiHas QyHKUUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOMKIECTBO.
BekTopsl 1 MX MPOEKIKUK Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpensl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHNUE U KAIIWJUIAPHBIE SIBIICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TN, KUAKOCTEH U Ta30B, KHUAKUE KPUCTAIIIbI, FIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghus: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHHUKE, CTATUYECKUE KOHCTPYKLIHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), UCIOJIb30BAaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBHUTaTelb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
IOJlyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHCJIE HAaHOMATEpUAJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKaA.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUEe TMOCTOSHHBIX MarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wWHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX NIOJIeH. JIMHUM MarHUTHON WHYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHNE 3apsKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuiel Jlopenna.

MarnuTtHoe 1nose B BeuiecTBe. @eppoOMarHeTHKy, napa- u JuaMarHeTUKHU.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPUMCHCHHUC

MTOCTOSTHHBIX MAarHuToOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa 7uHMA  WHAYKOMM ~ MAarHATHOTO — TOJSL  [OJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nuHUN MarHuTHOW MHIYKIIMYU TIOJISI NIMHHOTO MPsIMOTO MPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue IByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JeiicTtBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUxkeHUs My4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT JEUCTBUS 3JIEKTPOU3ZMEPUTEIILHOTO npubdopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeUCTBUS OCTOSSHHOTO MAarHUTA HA PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexmpomacHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOM uHAYKuuM Dapajnes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LENU IOCTOSIHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIYKINH.

DHEprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHn4eckue yCTpOWCTBA U TEXHOJOTMYECKUE ITPOLECCHl: MHAYKIIMOHHAs
Me4Yb, COJIECHOWU/I, 3allIUTa OT AJEKTPU3ALMU TEJ NPU ABUKECHUUA B MATHUTHOM T10JIE
3eMJIH.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJC UHAYKUUM OT CKOPOCTU HU3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CUJIBI TOKA B LEIIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Onpenenenue MHIAYKIUY BUXPEBOIO MATHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYeCKOro U
KMHEMATUYECKOTO OTTUCAHUSI.

Amrmuutyna U ¢asza konebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactota koneOanuid. Ilepron ManbiX CBOOOJHBIX KOJIEOAHMI
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarouux Kojaebanusx. BeiHy)eHHbIe KoeOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOIE€OaHUSI.

TexHuyeckue yCTpoMCTBA U TEXHOJIOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0Jie0ATEILHOTO IBUKEHUS.

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

HccnenoBanue 3aTyxaromux KoiaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

UccnenoBanne kojebaHWi Tpy3a Ha MacCHBHOM TPYXXHHE C LEJbIO
dbopMupoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJCOAHUH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKyMm.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHHM HHUTSAHOTO W MIPYKHHHOTO
MasiTHUKOB.

M3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ K0oJeOaHN Ha yIIPYyTOM IMO/IBECE.

M3yyeHue NBUKEHUSA HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue F3HEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAKOIKUX KOJIEOAHHI.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0aHUsA.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3IIEKTPOMAarHUTHBIE KOJIOaHUS B
ucanbHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCATopa C aMIUIMTY0M CHITbI TOKA B KOJI€0aTeIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATEIbHOM KOHTYpE.

3aryxaromme 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHusI.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHWS NpU PA3IUYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B L€NU CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  TpancopmaTop. Ilpom3BoacTBo, mepeaadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIpU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHHUYecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: AIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUM JIEKTpoIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUI.

['ereparop He3aTyXaIOMIUX AJIEKTPOMATrHUTHBIX KOJICOAHUIM.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPATOpA.

BbIHyXIeHHbIE CUHYCOUaIbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHCc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHAEHCATOpA.

VY CTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

N3yuenune tparnchopmaropa.

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

HabGnronenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie wu
MPOJOJbHBIE BOJHBL. I[lepuon, CKOpOCTh pacmpoCTpaHEHWsT W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpeloMiIeHHe, MHTephEpeHLUs H
T paKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IIyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anysi, HHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTBHI, pajiap, paaIuonpuéMHNK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEJAMIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunn u quppakiind MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KOJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOSpU3anus, Tudpakius, UHTephepeHITUs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUCHHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKyMm.



W3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4eyHbIl1 HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3o0paxkeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTesb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmydeit B mpusme. [ucnepcust cBera. CiiokHBIA cocTaB O€Ioro CBETa.
IBer.

[lonHoe BHyTpeHHee oTpaxxeHue. IIpenenapHbIil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparomue U pacceuBaroiiue JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOSIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUSL TOHKOM cepudyeckoil JHMH3bI OT €€ F€OMETPUM U OTHOCHUTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOM B
COOMPAOIINX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromiast cnocodHocTs. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHUMYMOB B UHTEp(hEpEHIIMOHHOU
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl kimaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsgpuszanus caera.

TexHu4eckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue mpeaomMiIeHHs CBETA.

HabnroaeHnue noJHoro BHyTPEHHEro OTpakeHus. Mozesnb CBETOBOA.

HNccnenoBanne Xojia CBETOBBIX ITYYKOB YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKCHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenne BETOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudpakiIMOHHOW PEIETKH.

Hab6nronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS paCcCEUBAIONIUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIIOCKOTO 3€pKayia U JIMH3BI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, uHTepYEepeHIny 1 OJISIpU3aIii CBETa.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINM JIa3epHOTO U3JIYyUCHHUS Ha JIBYX IIEISX.

HaOmronenue aucnepcun.

Habmronenue u ucciaegoBanre 1u(pakiimoHHOTO CIIEKTpa.

N3mepeHnune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3Iy4eHHUs! CBETOAMOMA MPU MOMOUIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUH OTHOCUTEIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  I[IpeoOpazoBanusi  JlopeHria.
YcioBue npuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIIECHUE JIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJIbCOM PEISATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOSI.



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

Y4eHNYeCKUH IKCIIEPUMEHT, JJA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Paznen 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-601n060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3JIy4YEeHHE (M3JIydeHHE aOCOJIOTHO YEPHOTO TEIa).
3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Onwitel A. I'. CroneroBa. 3akonsl poTodddekra. YpaBHEHHE
OunmTelHa 11 pororddexra. «Kpacunas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawllyto moBepxHOocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoird. JInuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKaJIW3aluu JABWXKylIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka nzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHHYeCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATUYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (PoToaddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOJHHKOB — OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKYM.

HccnenoBanue ¢poTope3ucTopa.

N3mepenue nocrosinaoi [nanka Ha ocHOBe HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

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

[Toctynater bopa. M3ny4yenue u nornomnierre (pOTOHOB MPHU MEPEX0Jie aToMa
C OZJHOTO YPOBHsI DHEPI'UU HA IPYIOM.



Bunpl ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3yueHue cBeta. Jlasep.

TexHn4eCcKkrue yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npAKMUKyM.

HabGnronenue IMHEH4aToro CuekTpa.

HccnenoBanne cnekTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOJA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass mogens sanpa [elizenOepra—lMBanenko. 3apsa siapa. MaccoBoe
qucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBONMCTBa HOHM3HUPYIOUIETO M3JIy4YEHUS. BiusHHE paguOaKTUBHOCTHM HA >KUBBIC
opranu3mbl. EcrecTBeHHbIN POH n3iydenus. Jlozumerpusi.

DHeprus CBs3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccer spa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHHTE3a. OKOJOTHMYECKUE ACHEKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

MeTtonbl perucTpaluy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI W JICNTOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npegenamu CraHmapTHOW Mojenu. TéMmHas martepuss U TEMHaA
SHEprusl.

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHn4eckre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, sepHbI peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HAaHCHasi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normnomieHus 6eTa-4acTuil aTFOMIUHUEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUH M aCTPOPU3MKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA IS OOBICHEHHS TMPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOChEpHass aCTPOHOMHUSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHHUE.

CosiHeuHas cucTema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/IbI TJIaBHOM MOCIEIO0BATEIHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Mneunsit Ilyte — Hama [Nanaktuka. [lonoxxenne u nBuwxenue CoJiHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
rajJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Paz0beranue rajgakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€31H0r0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJI0OKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3Aus (CEBEpHOTO MOJylIapus U SPKUE
3BE3ILI.

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

Pu3nvecKuil MPaAKTUKYM.

CniocoObl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMATMYECKUX  pas3aenax «YUYEHUUYECKUUA  JKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

O6o0maroiiee NOBTOPEHUE.



OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», «DIEKTpoAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHATBHOM TEOPUH OTHOCUTENBbHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax HedaTeIbHOCTH YeIO0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHMHE MHUpPA, 3HAYCHHUE ONMCATEIIbHOU,
CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
bu3nyeckoil Teopuu, poiib GU3HNIECKON TEOpUU B POPMUPOBAHUU MPEACTABICHUM
0 (u3NYecKoW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B 00OIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MexnpeamMeTHble CBS3H.

N3yuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHuKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHUE, HAay4YHbId (DAKT, rumoresa, (pu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOpPBI M MX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBoauble 3neMeHTapHBIX (yHKuMd. [Ipu3Haku nogoOusi TPEyroJbHUKOB,
oTpeiesieHHEe IO TIIIOCKUX PUTYp U 00BhEMA Tell.

Buonocun: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJieOaTelbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKUM TpH MPOU3BOJCTBE
JIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEW  Cpensl,
yJIBTPa3BYKOBasi JIMAarHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoJeE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKask CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUSl KPHUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3JIEKTpoJIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOJABUraTelb, pajap, paluonpuEMHHIK, TEJIEBU30D,
anTeHHa, tenepoH, CBY-meub, ynabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



HpOCKHHOHHBIﬁ aIrrapar, BOJIOKOHHAsA OIITHKA, COJIHCYHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI eé pas3sBUTHAL.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarONINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAaHHOW BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00I1IeCTBa, paCUIUpEHHe >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIIPaBIICHUI
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TIPAXIAHCKOM  TO3ULIMHM  OOYyYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMAJIBbHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU IEATEIHHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUXKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHUE JJMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3HMUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



WHTEPEC K Pa3IudHbIM chepaM mpoecCHOHATBHON ACSITEIHHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONW W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
YKU3HEHHbIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CamMOOOpa30BaHUIO B
o0nacTi GU3HKHU HA TPOTSHKEHUN BCEH KU3HH.

IKOJIOINYECCKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbI, OCO3HAHHUE TJI0OAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIieM;

IUIAHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKaloled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmNbITa AESATEILHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HMKe.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4YyHOH AESTENbHOCTH, FOTOBHOCTH B IpoLiEcCe
U3y4eHUs: (PU3MKU OCYHIECTBISTh IMPOEKTHYI0O M HCCIEAO0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
Bba3oBble Jjornueckue 1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMST B PaCCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOLTUXCS
MaTEepPUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OILICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarejbCcKHe IeHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4e€OHO-MCCIICIOBATEIILCKOH | MMPOEKTHOMU
NEATEeTLHOCTH B 00JacTH (PU3WMKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB peIieHus 3amad  (pU3nIecKoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJA0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOIO 3HAHUS, €TI0
WHTEPIPETANN, MPEOOPA30BAHKUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsiX, B TOM YHCJIC TPU CO3JaHUM YYEOHBIX MPOEKTOB B 00IACTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyallU3WpPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUThb AapryMEHThl IS
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TMOJIYYEHHBIE B XOJI€ PEIICHUS 3adadd pPe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHECHUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBAThH MPHUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HAaHHMSA TI0 (U3NKE B MPAKTUYECKYIO O0O0JacCTh
JKU3HEACATEIILHOCTH,

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

Pabora c nndopmanueii:

BJIAJETh HABbIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3UUECKOrO COIAEPIKAHMS
U3 HWCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M UHTEPIpEeTalni0 MHPOPMAlUU pa3IMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIHH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICHUWH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHMEHbI, pPecypcocOepekeHus, MpPaBOBbIX MU
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUYHBIX (popMmaTax c
yu€TOM Ha3HayeHHs: WHGOpPMalUMU M IEJIEBOM ayAUTOPUH, BBHIOMpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHSA:



OCYILIECTBISATh OOIIEHWE Ha YpoKax (HU3UKM U BO BHE-YPOUHOMH
JeSITEIbHOCTH;

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

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

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHAMBUYAJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBUN C y4yETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh 11 COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JCHCTBUS MO €€ JOCTH)KCHHIO: COCTaBIIATH IUIaH
JEHCTBUM, pacpeaeNsaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHOU pabOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXJOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3yabTaT o pa3padOTAHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MPOSBISATH  TBOPYECTBO W BOOOpaxkeHHWe,  OBITh
UHUIIATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicCTBUS
Camoopranuzamnus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3NKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIUIM;

pacliMpATh paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTCHUM;

JenaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHTYallMsIM, BHOCUTb KOPPEKTHUBBI B ACSATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HAaBBIKAMH TIO3HABAaTEIBHOW pediaekcurn Kak OCO3HAHHS
COBEPIIIAEMBIX JICICTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedeKcHu I OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MIPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHMMATh MOTHBBI M apryMEHTBI JPYTUX IIPU AHAINU3€ PE3YJIbTATOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce mocTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHUs y O00y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOUHUOHAIIbHBIN MUHTEIUIEKT, peAnoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIOIIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIUU, BKIIIOYAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIieXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATh, UCXOS U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHUMATh  AMOIIMOHAILHOEC
COCTOSIHUE JpPYTHX, YYWUTHIBATh €ro TPH OCYIICCTBICHWH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAaUBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI



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

MOHUMAaTh POJb (GU3UKA B  OKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINHUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3HMYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUHN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeied (u3ndeckux Tel U
IPOIECCOB (SBICHUI): HWHEpLUMaIbHAas cucTeMa OTCYETa, abCONIOTHO
TBEpIOE TEJIO, MAaTepHAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO yhopyras nedopmanus, abCONIOTHO
yrapyroe u abCONMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAILTMYECKOTO) TeNa, UICadbHbII ra3, TOUCYHBIN 3apsij,
OTHOPOJHOE JJIEKTPUYECKOE IT0JIE;

pazinyath yCJIOBUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIB3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH M TEepeMeEIIeHUs,
3akOHbl HprOTOHA, TpUHLMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHCHUSI UMITYJIbCA U MEXAHUYECKON
SHEPIruM, CBsI3b PaOOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW SHEpPTruu,
yCIIOBUSI PaBHOBECHS TBEPJOTO Teia), MPU OSTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpazoBanumii ['anumnes, BToporo
U TPEThErO0 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbCa U
MEXaHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCIOIb3YS
ocHoBHble TmoJoKeHUs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKY (CBSI3b JIABJICHHUS HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOM HDHEPrUEr TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KUHETUYECKOU
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpPalUHWEed MOJIEKYJI W €ro TeMIEepaTypou, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), MIPU ITOM HCIIOIb30BAThH
MaTeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHMMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ITOM YKa3blBas YCJIOBHUS IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
HenyM Y JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apajes A 31eKTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SBICHMS, UCIOIb3YS BEINYUHBIL:
IIEPEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTCHUUAJIbHAS DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUIIbl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CUJIa YIPYTrOCTH, CHJIa TPEHUS, MOIIHOCTb,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3eMi€il BONM3M €€ MOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy NPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
OHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa uA€aIbHOro Trasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTO I1apa B
BaKyyM€ M B JMDJIEKTPUKE, MNOTCHIMAI 3JIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh  IMOTEHLMANOB, JJEKTPOABIKYLIas CWja, CWiIa  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C IMOCIEAO0BATEIbHBIM H
napaJyiebHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIXKeHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHJEHCAlMs, IUIABJICHUE U KPUCTAUIN3alUsl, HAlIPaBICHHOCTh
TeIJIoNepeaum, EKTPU3aLUs Tell, SKBUMOTEHIIMATBLHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOTHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUM, TIPU  OTOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MYECKUX BEJIMYUH B BHUJIE TpapUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHNH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHbIE HM3MEPEHHUs (U3HUECKUX BEIHYMH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBAaTh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOIPEIIHOCTH NMPSMBIX U KOCBEHHBIX U3MEPEHNUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MIJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl MU JelaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0I01aTh MpaBuila OE30MACHOTO TPyla IPU MPOBEIECHUHN HCCIIET0BaHUMN
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
WCCIIEIOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THbBIE 3aJayd C SBHO 33JaHHOM M HESIBHO 3aJaHHOU
(Gu3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBedaroued TpeOOBaHUSIM 3a/aud,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/I0B
penieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4ETOM IMOIYYEHHBIX PE3YJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHUM U3
Pa3HbIX pa3le’oB Kypca (U3MKH, a TAaK)KE UHTErPalliy 3HAHUHN U3 APYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJa POCCUWCKMX M 3apyOekKHBIX YUEHbBIX-
(U3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (U3MYECKUMHU NPOLECcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHMIIEro pPa3BUTHUS YEIOBEYECKOTO
00I11eCTBa;



IPUMEHATH pa3jMyHble COCOO0bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJAEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHCKA, NepepabOTKM U TPEAbSIBICHUS yuyeOHOW WU
HAyYHO-IIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALNN
uHbOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHbIX HCTOYHHKOB, KPHUTHUYECKU
aHaM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMamMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMH B Mpolecce
BBITIOJTHEHHSI POCKTHBIX U yU4eOHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3INYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy IPyNIbl, PAMOHAIBHO PAaclpeAesiTh ACITEIbHOCTD
B HECTaHIAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHWBATh BKIJAJ Ka)XXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpohecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuUIIs.

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

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cepax NeATeIbHOCTH YelIOBEKa, POJb U MECTO
(GU3MKKM B COBPEMEHHON HAyYyHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJNOBE€Ka W JaJIbHEWIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3mdeckoil Teopuu —
AIEKTPOJUHAMUKH, CIELHATIBHOM TEOPUHU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puznyeckol Teopurn B (POPMHUPOBAHUU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MHUpPaA, MECTO (PM3MUECKOM KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUI O IPUPOJIE;
pa3iauuaTh YCJIOBHUS NIPUMEHHMOCTH Mojeiell (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DJIIEKTPUUECKOE M  OJIHOPOJIHOE
MarHuTHOE TOJI, TApMOHUYECKHE KOJeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAbHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKAs JIMH3a, MOJIeJIEl aTOMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMIA XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YAaCTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUA,
UCIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKHU U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro  3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMArHUTHOM  WHAYKUWMH, npaBuio  Jlenma, cBsa3p  DJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTYyJaThl  CHEIUAJbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHINTEWHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  ODHHIITEHHA  Is
dororddexra, mepBeld u BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAaKTUBHOTO pacmaia);

OMUCHIBATh (PU3MUECKUE MPOIECCHl W SIBJICHUS, UCMOJb3Yysl BEJIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMA YJIEKTPOCTATUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA UMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PU3NYECKUX  SBJICHUA:
AJIEKTPOMATrHUTHAS UHYKIIMS, CAMOUHTYKIIUS, PE30HAHC, HHTEPPEPECHITHS
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (puznyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMpENEIIATh HAMPABJICHUE WHAYKIMA MArHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
Y PaCCUUTHIBATH €r0 XaPaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalOIUe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JIJI1 aHalim3a M OOBACHEHHS  (U3UYECKUX IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaX, B MEKTaJTaKTUUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH KCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUN, MpPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTH



¢uznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  W3MEPEHHH, JellaTb  BBIBOABI IO  PE3yJbTaTam
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIMYUH, MPU STOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENBbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEUIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIy4YEHHBIE PE3yJIbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OJYUYCHHUS! HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla IpU MPOBEACHUH HCCIeI0BaHUMN
B paMKax ydeOHOro »HKCIEpPUMEHTa, IMpakTUKymMa U  y4deOHo-
UCCJIEIOBATENBCKOW M IPOEKTHOM JEATEIIBHOCTH C HCHOJb30BaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THhIE 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJIaHHOU
(Gu3MYecKO MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJeNH, OTBEYarolMe TpeOOBaHMUSM 3a/layd, IPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpPUMN
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUS  3ajad,
POBOANUTH PAcU€Thl HA OCHOBAaHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM MOTYYEHHBIX
pe3yJIbTaTOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyloule MNPUMEHEHUsI 3HAHUW U3
pa3HbIX pa3aenoB Kypca (PU3MKH, a TAKXKE UHTETpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMH IpoLleccaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUN O PAallMOHATIEHOM
IPUPOJIOTIONIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMM JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KAaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHHM JJii TIOMCKa, MepepabOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMalMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMi0 W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U YyU€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TPYMIE€ C HCIOJIHEHHWEM pA3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATIFHO PACTIPEACIAT ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHWBATh BKJIAJ Ka)XXJOTO U3
YYaCTHUKOB TPYIIbHI B pEHICHUE pacCMaTpUBaeMOi poOIeMbl;

IPOSIBIIATH MOTUBALUIO K Oyaylien npohecCUuOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/I IO3HAHMSI ITIPUPO/IbI
1.1 Hayunslii MeTO MO3HAHUS TPUPOBI 6
Uroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOTO TEna 5 1
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
Hroro nio pazgeny 35
Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1
3.2 Tepmoannamuka. TernoBbie MalIMHbI 20 1
13 ArperatHble cocTOsiHUS BelecTBa. MazoBble 14 1
' HEPEXOIbI
Hroro no pazneny 49
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DNeKTpUYEeCcKoe moJie 24 1
4.2 [ToCcTOAHHBIN IEKTPUUECKUN TOK 24 1




4.3 Toku B pa3nu4HbIX cpenax 6
Hroro no pazueny 54
Pazznen 5. PUSHUYECKHM TIPAKTUKYM
51  Owuskueckuii MPaKTUKYM 16 16
Hroro no pazgeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM unppoBbIe
Ne n/m P Kounrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
1.1 MaruauTHoe nosie 14
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanuueckue KojieOaHus 10
22 DJeKTpPOMarHUTHbIE KOJIeOaHUs 15
3 MexaHn4yecKkne U SJIEKTPOMarHUTHbHIS 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJBHOCTH

3.1 OcunoBbel CTO 5 1
Hroro no pazaeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckysipHO-BOJIHOBOW Jyaln3m 15

4.2 ®duznka aToma 5

43 ®u3rKa aTOMHOTO S7pa U 3JIEMEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12
Hroro no pazgeny 12
Pazzea 6. PU3HNUYECKHAN MPAKTUKYM
6.1 Pu3nuecKuil TPaKTUKYM 16 16
Hroro no pazgeny 16
Paznen 7. OBOBIHAIOIIEE IOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 IPEIMETHOTO CO/IEP>KAHUS U OTIbITa 15
’ NeSITeIbHOCTH, TPUOOPETEHHOTO NPU
u3yyeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazaeny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTtpoJubHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®dusmka — pyHAaMeHTaIbHas HayKa O
npupoze

HayuHbIil MeTO/] MO3HAHUS U METO/IbI
uccie10BaHus (PU3NYECKUX SIBICHUIN

DKCIEPUMEHT U TEOPHs B MPOIIECCe
no3Hanus npupoasl. Habmonenne u
AKCIIEPUMEHT B (hU3HKE

CrniocoObl u3mepeHus: GU3NYECKUX BEIIMUUH
AOGcConoTHas M OTHOCUTENbHAs

MOTrpeIIHOCTHU I/I3MepeHI/II>'I (I)I/I3I/I‘-ICCKI/IX
BCINYHNH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3nku B OPMUPOBAHUN COBPEMEHHOMN
Hay4YHOW KapTUHBI MUpPa, B TPAKTUYECKON
JESATENBHOCTH JIIOJEH

Mexanndeckoe aBmkeHne. CucreMa
orcyeta. OTHOCUTEIBHOCThL MEXAHUUECKOTO
newkenust. [Ipsmast u oOpatHast 3a1a9n
MEXaHUKH

Pannyc-BekTop MatepuaibHON TOYKH, €TI0
MPOEKIIMU HA OCU KoopAuHAT. TpaekTopus.




[Tepemenienue. Ckopocts. X npoekuuu Ha
OCH KOOpJIMHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBHXKCHUS

Cio)keHue nepeMeIeHU U CKOPOCTEH.
Pemenue 3amau

HepaBHomepHoe nBUKEeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsMOINHEHHOTO
JIBUKEHUSI C IOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBoOogHOE MmajieHue. Y CKOpeHue
CcBOOOIHOTO ITaJ€HN. 3aBUCHMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapUKu

JIBm>xeHue Tena, OpOIIEeHHOTO MOJT YITIOM K
TOPU30HTY

Kpusosmmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMUTENIBHOE U IIOJIHOE
YCKOpPEHHUE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

17

Ilepsiif 3akoH HproToHa. HEpIManbHbIe
cuctemsl orcyéTa. [TpuHnmn
OoTHOCUTENBbHOCTH ["annes.




HeunepuuanbHbie CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytommas cuna. Bropoit

18 3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuil 3aKkoH
Hrrorona

20 [Ipunuun cynepno3unuu cui. Pemenue
3a/1a4 Ha IpUMEHeHne 3aKk0HoB HproToHa
3aK0H BCEMHUPHOTO TATOTCHUS.

21 DKBHUBAJICHTHOCTb IPABUTAIIMOHHON U
WHEPTHOU MaccChl

2 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
nageHus
JIBrokeHHEe HEOSCHBIX TE U X

23 HCKYCCTBEHHBIX CIIyTHHUKOB. IlepBas
KOCMHYECKasi CKOpocTh. 3akoHbl Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuina tpenus. [Ipupona v BuabI cui

25 TpeHus. JIBUKEeHUE B KUAKOCTH U rase C
Y4ETOM CHUJIbI COTPOTUBIIEHUSI CPEIBI

26 Hasnenue. 'mapocrarndeckoe gaBiIeHUE.
Cuna Apxumena
AOCOIFOTHO TBEPJIOE TEIIO.

27 ITocTynarensHOE U BpalareabHOe
JBIKEHUE TBEPJIOTO Tella

)% MOMEHT CUJIBI OTHOCHUTEILHO OCHU
BpanieHus. [1nedo cunbl

29 CroxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxecTH Tena. Y cnoBus




paBHOBECHS TBEPAOTO Tea. Busl
paBHOBECUS

30

31

Pemenue 3amau

KoHntposbhas padora mo teme "J{[uHamuka.
Cratuka TBEepaoro rtena"

32

HNMnynbec maTepualbHOW TOUYKH, CUCTEMBI
MaTepualbHbIX ToueK. LlenTp Mace
CUCTEMBI MaTepUANIbHBIX TOUEK. Teopema o
JBUKCHUM LIEHTPA Macc

33

NmMnynbe cuiibl 1 ©13MEHEHUE UMITYIIbCa
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE OBIKEHIE

34

35

MoMeHT uMITylibca MaTepruaIbHOU TOUKH.
IIpencraBinenue 0 COXpaHEHUM MOMEHTA
I/IMHYJ'II)CQ, B ueHTpam,me IT10JISIX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. ['papuueckoe
MIpEICTaBJICHUE padOTHI CHUIIBL. MOIIIHOCTH
CHJIBI

37

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepUalIbHOU TOUKH

38

39

[ToreHnanbHbIE U HENOTEHIUAIBHBIE
cuibl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

TpCTBH KOCMUYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHIMAJIBHBIX CHJI C




W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMEI Tel. 3aKOH COXpaHCHUA
MEXaHUYEeCKOMH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 VYpasuenue bepHyu 118 uieanbHoOU
KUJKOCTH

41 KonTponbhas pabota no teme "3aKOHBI
COXpaHEHHUs B MeXaHHKe"
Pa3BuTHe npeacraBneHuit o mpupoe

42 ter0Thl. OcHOBHBIE nojoxenuss MKT.
Huddysus. bpoyHOBCcKOe IBUKEHHE
Crpoenne ra3000pa3HbIX, )KUIKUX U

43 TBEPABIX TeN. XapakTep ABUKCHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KommuaectBo BemecTBa. IlocTostHHAs
ABoraapo

45 Temneparypa. Temnosoe paBHOBecCHE.
[lIkana [enbcust

46 Pemienue 3anau

47 NneansHelii ras. 'a3oBble 3aKOHEI

43 VYpasaenue Menzeneesa-Knaneiipona.
Pemenue 3agau

49 AOcoroTHas TeMIiepaTypa. 3aKoH
HanbroHa

50 M3onporeccel B uaeanbHOM ras3e ¢
MOCTOSTHHBIM KOJIMUECTBOM BEIIECTBA

51 I'paduueckoe npencrapieHue




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
33

OcHoBHoe ypaBHenne MKT

Penrtenue 3anau

54

CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOM HEpruel moCcTynaTeIbHOro
TEIUIOBOTO IBM)KEHUS €€ YacTHI]

55

56

O0001eHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBer MKT"

KonTponbnas pabota no teme "OCHOBBI
MKT"

57

58

TepMoanHaMuyeckasi cuctema. 3aJlaHue
BHEIIHUX ycinoBul s T/ cuctemsl.
Bremnue v BHyTpEeHHUE NTapaMETPBI.
ITapamerps! T/l cucTeMBI Kak CpeIHUE
3HAYCHUS BEIUYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMOAUHAMUKH.
Camonpoun3sBodbHas penakcanus T]]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

59

Moaens naeanbLHOTO rasa B
TepMOlII/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

60

61

VYpasuenue Menaeneesa-Knaneiipona u
BbIpaXEHHE ISl BHYTPEHHEH SHEPTruu
Beipaxenue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOTO UJCAJIILHOIO ra3a.




KBazucraruueckue u HeCTaTHYECKHE
IIPOLECChI

62

63

64

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

Temonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel snepruu T/l cuctemsl 6e3
CoOBepIIEHHs paboTHI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

65

KommaectBo Tennorsl. TemroéMKOCTE Tea.
VYV enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIECTBA. Y JIeJIbHAS TEIJIOTA CTOPaHUS
TOILIMBA

66

67

68

Pacuér konmuyecTBa TETIOTHI IPH
TerIonepeaye

[TonsiTre 06 agunabaTHOM Mpoiiecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonunuectBo TennoTsl u paboTa Kak Mepbl

U3MEHEHUS BHYTpeHHeW dHepruu T/1
CHUCTEMBI

69

Bropoii 3akoH TepMOAMHAMUKH JTsSI
PaBHOBECHBIX M HEPAaBHOBECHBIX
nporieccoB. HeoGpaTumMocTh MpUpOIHBIX
IIPOLIECCOB

70

[TpyuHIMIIBI AECTBHS TEMJIOBBIX MAIIUH.

KT

71

MakcumansHoe 3nauenue KIT/I. ukn




Kapno

72

73

Pentenue 3anau

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBBIX ABUrareicii. TemioBoe
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl

74

75

76

Pemenue 3amau

O00011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110
teme "Tepmonunamuka. TemnnoBbie
MaIIuHe!"

KoHTposbHas pabota 1o Teme
"Tepmoaunamuka. TennoBbsie MaluHb!"

77

[TapooOpazoBanue u KOHICHCALIHSL.
Hcnapenne n kunenue. Y nenpHas TEIIoTa
napooOpa3zoBaHus

78

HacelinieHHbIe 1 HEHACBHIIIIEHHBIE MApHI.
KauecTBeHHas 3aBUCUMOCTB TUIOTHOCTH U
JIaBJICHUS HACBIIIEHHOTO 11apa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS B
KUAKOCTH

79

BnaxxnocTs Bo3myxa. AGCoMOTHAS U
OTHOCUTCJIbHAA BJIAKHOCTDH

80

81

Pemenue 3amau

TBépnoe Tteno. Kpucrammueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u KpucTayuM3auus. Y geiabHas




TeruioTa riasiaenus. Cyonumanus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTshkenue
u cxarue. Casur. Moayne FOnra. [pegen
ynpyrux aedopmaruii

TermoBoe pacimpeHue XKUAKOCTEN U
TBEPABIX TeN. AHTAPMOHHU3M TEIIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa

[TpeoOpaszoBanue 3HEprun B Pa3zoBbIX
nepexoiax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHe. KanmuisspHabie
saBieHud. /aBieHune noa UCKpUBIEHHON
MOBEPXHOCTHIO KUAKoCcTH. Dopmyna
Jlannaca

&9

90

91

92

O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da30BbIe IEPEXObI"

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

DneKTpu3anus Tel U e€ MpOosIBICHUSI.
DnekTpuueckuii 3apsia. /[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JUADJIEKTPUKH U MOJYIIPOBOJHUKHI

DJIEMEHTAPHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3aumoneiictBue 3apsaaoB. ToueuHbie
3apsiabl. 3akoH Kynona




94 Pemenue 3amau

95 OnekTpuueckoe notie. Ero neiicteue Ha
ANEKTPUUECKUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO MOJSL.
96 [TpoOHebIi 3aps. JInHUKM HANPSHKEHHOCTH
aeKTpUudYecKoro nois. OqHopoIHOE

QJICKTPHUUYCCKOC I10JIC
IToTeHIanbHOCTh QJICKTPOCTATHYCCKOI'O

97 noJjst. Pa3HoCTh IOTEHIIMAIOB U
HaInpsoKeHUe

[TorennumanbHas 3HEprUs 3apsaa B
98 anekTpocTatuueckoM mnose. [lorenunan
ANEKTPOCTATUYECKOTO TIOJISI

CBs13b HaPSKEHHOCTH TOJISL U Pa3HOCTH
99 MOTEHITUAJIOB JIJISl DJIEKTPOCTATUYECKOTO
TOJIST

[TpyHIMI CyNIEpIIO3ULINH IIEKTPUUECKUX

100 .
noJsen

101 Pemenue 3agag

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

[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY
103 mapa. Ilone paBHOMEpPHO 3apsKEHHOMN
0ECKOHEUHO! TIOCKOCTH

104 [TpoBOAHMKY B 3JIEKTPOCTATHUYECKOM TOJIE.
VYcnosue paBHOBeCHS 3apsI0B

JIMdIIeKTpUKY U OJTYIPOBOAHUKY B
3IEKTPOCTATUYECKOM I10J1€

105




Konpnencarop. D1neKTpoéMKOCTh

106 KOHJICHCATOpa. DJIEKTPOEMKOCTD IIIOCKOTO
KOH/JIEHCaTOopa

107 [TapannenbHoe coeIMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COEIUHEHNE
KOHJIEHCAaTOPOB

109 DHeprus 3apsyKEHHOr0 KOHEHCAaTopa

110 Perenue 3agau

11 JIBr>KeHMe 3apsKEHHOW YaCTHULIbI B
OJIHOPOJIHOM 3JIEKTPUYECKOM I10JIe

112 Pewenne 3anau

113 O06o001IeHre U cucTeMaTu3alys 3HaHU| 1o
TeMme "OnekTpudeckoe nosue"

114 KontponbHas paboTa mo Teme
"DnexkTpuueckoe mosie"
Cuia Toka. [TocTosiHHBIN TOK. Y CIOBHS

115 CYILIECTBOBAHUS IOCTOSTHHOTO
AIEKTPUIECKOTO TOKA

116 Hcrtounuku Toka. Hanpspkenne u 31C

17 3akon OMa 1t y9acTKa [eTH.
DNEKTPUUECKOE COMPOTUBIICHHE
3aBUCUMOCTh COMPOTUBIIEHUSI OTHOPOIHOTO

118 MPOBOJHUKA OT €T0 JUINHBI U TIOIIAIN
MOTIEPEYHOTO CEYCHUS

119 VYV enpHO€ CONPOTUBIICHHUE BEIIECTBA.
Pewenne 3anau

120 ITocnenoBarenpHOE, MapaIeNbHOE,

CMCHIAHHOC COCANMHCHUC IMTPOBOAHHUKOB




Pacuér pa3BeTBIEHHBIX MIEKTPUIECKUX

121 nenei. [IpaBuna Kupxroga !

122 Pemienne 3agau 1

123 PaboTa snekrpruyeckoro Toka. 3aKoH 1
Hoxoyns —Jlenua

124 Pemienne 3agau 1
MOITHOCTP JEKTPUUYECKOTO TOKA.

125 TemnoBass MOIIHOCTh, BhIACIIEMAas Ha 1
pe3ucrope

126 Perenue 3agau 1

127 O/1C u BHyTpEeHHEE CONPOTUBIICHNE 1
HCTOYHUKA TOKA

128 3akon OMa AJist TOTHOM (3aMKHYTO) |
3JIEKTPUYECKOM 1IeNHn

129 Pemenue 3amau 1

130 MOoOIIHOCTh UCTOYHHKA TOKA 1

131 KopoTkoe 3ambikaHue 1

132 KonneHncarop B 11enu NOCTOSHHOIO TOKa 1

133 Pemrenne 3agau 1

134 Pemenne 3amau mo Teme "IloCcTOSTHHBIHN 1
3IEKTPUYECKUM TOK"

135 Pemenne 3amad no reme "IlocTosTHHBIN 1
ANEKTPUUECKUH TOK"

136 Pemenne 3amau mo Teme "IloCcTOSTHHBIHN 1
ANEKTPUUECKUH TOK"

137 O0001eHne 1 cUcTEMaTU3ALMS 3HAHUI 110 |

teme "TloCTOSIHHBIN AIEeKTPUUECKU TOK"




138

KonTtponpHast pabora o Teme
"I[ToCcTOAHHBIN NEKTPUUECKUN TOK"

139

140

141

DeKTpuiecKas IPOBOJUMOCTD Pa3IMYHBIX
BEIIECTB. DIEKTPUUYECKHI TOK B METaJLIAX.
CBepx1npoBOAUMOCTb

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

DneKkTpuueckuil Tok B razax. [lnasma

142

143

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mprOopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

145

[TonynpoBoaHKUKOBBIE TPUOOPHI

Du3HUeCKU IPAKTUKYM I10 TEME
"M3MepeHune cuiibl TOKa M HAMPSKEHUS B
LENH MOCTOSIHHOTO TOKa P MOMOILU
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uian "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MIPU
MOMOIIY KOMITBIOTEPHBIX JATYUKOB"

146

Pu3NUeCcKuil TPAKTUKYM I10 TEME
"N3yueHne HepaBHOMEPHOTO JIBMKEHUS C
LIEJIBbIO OIIPENIETIEHNSI MTHOBEHHOMN
ckopocTH"

147

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenune yCKopeHus mpu
IPSIMOJIMHEMHOM PaBHOYCKOPEHHOM




IBIKEHUH 110 HAKJIOHHON MJIOCKOCTH' MIIH
"UccnenoBanre 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBmxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ycKopeHHs CBOOOIHOTO
nageHus" wim "M3yyenue ABUKEHUs Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3yuenre NBUKEHUS TeJa 0 OKPY>KHOCTH
C IIOCTOSIHHOM IO MOJIYJIIO CKOPOCTBhIO" MIIn
"HccnenoBanue 3aBUCUMOCTH ITEpHO/Ia
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napamMeTpos"”

150

151

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepeHue paBHOAECHCTBYIOLIEH CHJIIBI
IpY JABMKEHUH OpycKa Mo HaKJIOHHON
iockocTy" win "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHU JIBUKEHUS OpycKa
110 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
pPaccTostHUE OT €ro Macchl”

Pu3nUeCKu IPAKTUKYM I10 TEME
"HUccnenoBaHue 3aBUCUMOCTH CHUJI
YIPYTOCTH, BOSHUKAIOUIMX B IPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmarn”
niy "V3ydeHne NBUKEHUs CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME




153

"N3mepenue kodpuIenTa TpeHus no
BEJIMYMHE YIJI0BOT0 Ko3(duiimenrta
3aucuMocTd Frp(N)" wim "HccnenoBanue
JBUXKEHHS OpyCKa M0 HaKJIOHHOU
IUIOCKOCTH C MIEPEMEHHBIM K03 puiirieHTom
Tpenust" win "M3yuenue ABMKEHUS Ipys3a
Ha BaJly C TpeHHEM"

Ou3nyecKuil MPakTUKYM 0 TeMe
"UccnenoBanue ycnoBUid paBHOBECHUS
TBEP/IOrO Tella, UMEIOIIETO OCh BpalleHus "
win "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMUYMBOCTU TBEPOTO TeJIa, UMEIOIIIETO
TJIOIIA/h OTIOPHI"

154

155

Du3HUeCKU IPAKTUKYM I10 TEME
"N3MepeHne UMITysibca Tena mno
TopMo3HOMY TIyTH" nnu "3mepenue cubl
TATH, CKOPOCTU MOJIENH JIEKTPOMOOWIIS U
MOIIIHOCTH cuiIbl TAru" win "CpaBHEeHHE
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" nin "MccnenoBanue coxpaHeHUs
UMITyJIbCa IPU YIIPYyroM B3auMoencTsun"
wim "M3MepeHre KHHETUYECKOW dHEPIrun
T€Na 10 TOPMO3HOMY ITyTH"

Pu3NUeCKU IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMHUUYECKOTO Mpoliecca
(peKOMEHJ0BaHO UCTOIb30BAHUE
udpoBoii taboparopun)" unn "M3yuenue
M30XO0pHOTO Mnpouecca” unu "N3yuenne




n3o0apHoro npomecca” unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenue yaenpHol TenaoéMKocTu" i
"UccnenoBanue mpoliecca OCThIBaHUS
Bemiecta" unu "Mccnenosanue
aauabaTtHoro npouecca” uin "M3ydenue
B3aMMOCBSI3H SHEPTUU MEXMOJIEKYISPHOTO
B3aMMOJICHCTBYS U TEMIIEPATYPI KUTICHUS
JKAIKocTen"

Pu3N4eCcKul IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
x)uakocren" win "M3mepenue ynenbHOU
TEIJIOTHI MJIaBJIeHus Jbpaa" win "U3yuenue
CBOMCTB HACBHIIIEHHBIX NApOB" MU
"N3mepeHne abCOMOTHOM BIaXXHOCTH
BO3JlyXa U OIIEHKa MacChl TIapOB B
nomeniennun". Usmepenne koddduirerta
MOBEPXHOCTHOTO HATSHKEHUS

158

Du3nUeCKU IPAKTUKYM I10 TEME
"HaGnronenue npeBpaiieHus SJHepruu
3apsKEHHOT'0 KOHAEHCATOpa B YHEPTHIO
n3nydeHus ceeroauona’ win "M3yduenue
MPOTEKaHUA TOKa B LIEMH, COAEpKAIIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH MOTEHIINANIOB (HANpPSHKEHUs) IIPH
MIOCJIEI0BATEILHOM COEINHEHUN
KOHJIEHCAaTOpoB"

159

DuU3nYeCcKui MPAKTUKYM 10 TEME




160

161

162

"UccnemoBaHue CMEIIAHHOTO COCIMHCHMS
pesuctopoB” uwin "M3MepeHne yienbHoro
COTIPOTHUBIICHHUS MPOBOJHUKOB" WITH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUIsl JIAMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue aiekTpoan3a’ wim
"NU3mepenue 3apsiia OJHOBAICHTHOTO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTH
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” unu "CHATHE BOJIBT-
aMIIEPHOI XapaKTepUCTUKU Auoaa"

PesepBublit ypok. O60011eHNE U
CUCTeMaTH3allMsl 3HAaHHH 10 TeMe
"Kunematuka"

Peseprubiil ypok. O60011eHIE U

CHUCTeMaTH3allysl 3HaHUH 10 TeEMe
"Inaamuka"

163

Peseprublit ypok. O60011eHIE U
cucreMarusanus 3Haguii mo reme "Cratuka
TBEpAOro Tena"

164

165

Peseprubrit ypok. O60011eHIE U
CHUCTeMaTU3alus 3HaHUI Mo Teme "3aKOHbI
COXpaHEHHUs B MEXaHUKE"

PesepBHrlit ypok. O6001ICHHE U
cucTeMarusarusa 3HaHui 1Mo Teme "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKON Teopun"

166

PesepBHeiit ypok. O600IICHHE U
cucremMarTu3anus 3HAHUH 110 TEME




"Tepmonunamuka. TeniaoBbie MalIuHbI"

167

168

169

PesepBHbIil ypok. O0001ICHHE 1
CUCTEMAaTH3alMsl 3HaHUM 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexos”

PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"DnekTpuueckoe mosie"

PesepBublit ypok. O60011eHNE U
CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O600IICHHE 1
cucreMarusanus 3Hanui mo reme "Toku B
pa3nuyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoakueie — Ipaxrueckue fl[SY‘IeHI/Iﬂ :)Iﬁl?aiosaTeanble
padoThbI padoTbI pecypen
BzaumMoneiicTBre NOCTOSHHBIX MArHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJIe. 1
I'mnote3a Amrmepa
BexTop marautHoM nnaykuuu. [Tpunnun
2 CyNEpIIO3UIMU MAarHUTHBIX NoJiel. JInHumn 1
MarHMUTHON UHIIYKIIUU
3 MarnuTtHOE 1oJie TPOBOJHUKA C TOKOM. |
OmneIT OpcTena
Cwia Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1
5 Pemenne 3amau 1
6 IIpumenenne 3akoHa Ammepa. |
DIIEeKTPOU3MEPUTEIILHBIE TPHOOPHI
Cuia JlopeHua, e€ HanpaBJIeHUE U MOIYJIb.
7 JIBr>keHue 3apsKEHHOW YaCTHULIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemenue 3amau 1
Pa6ota cunsl Jlopeniia 1
10 Pemenne 3amau 1
1 MarsauTHoE 110JI€ B BEIIECTBE. 1
deppoMarHeTHKH, Mapa- U TuaMarHeTUKH
12 OcHoBHBIE CBOIiCTBA (heppOMarHeTUKOB. 1

[Ipumenenue peppoMarHeTHKOB




13

Pemenne 3agauq mo reme "MarautHoe mose"

14 Pentenue 3amau mo teme "MarautHoe mose"

15 SIBneHre ANeKTPOMarHUTHOM UHIYKITUH.
IToTok BEeKTOpa MArHUTHON MHIYKIIUHI

16 OJ1C unayKIMu

17 3aKOH 3JIEKTPOMarHuTHOM MHIYKIIMU
®apanes

18 Buxpesoe anexrpuueckoe nose. Toku Dyko

19 O/C uHAYKIMH B TBUKYITUXCS
MIPOBOTHUKAX

20 Perenue 3agau

21 IIpaBuno Jlenna

” WuayktuBHOCTH. KaTyika MHAYKTUBHOCTH
B IIEIIH IIOCTOSSHHOI'O TOKA

3 SBnenune camounaykiuu. 3/C
CaMOUWHIYKITUU

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenne 3amau

26 O0001eHne 1 cUCTEMaTU3ALNS 3HAHUI 110
TeMe "DneKkTpoarnHamMuKa"

7 KonTpomnpHas pabora mo Teme
"OnexrpoauHamuka"

)3 Konebarenpnasg cucrema. CBoOOIHBIE
Konebanus. ['apMoHndeckue KoneOanus

29 Kunematndeckoe ¥ JUHAMHYECKOE

OITMCaHKE KOJIEOATEIBLHBIX ,I[BI/I)KCHI/Iﬁ




DHepreTudeckoe onucanue. Beios
JUHAMHUYECKOTO OIMHMCAHUS TAPMOHHYCCKHUX

30 KOJICOaHUH U3 UX DPHEPTreTUICCKOTO U
KUHEMATHYECKOT'O OMMMCAHMS

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

32 MaTeMaTU4YeCKOro MasatHuka. Ilepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

13 3aryxaromue Konebanus. BelHyx1eHHbIC
kosneOanms. Pe3oHanc

34 ABTOKOI€0aHUA

35 Pemenne 3amau

36 VYpok-koHpepeHuus "MexaHuueckne
KoJie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"

37 0O0001eHne U cCUCTEMATU3ALMS 3HAHUI 110
teMme "Mexanndeckue kojicoanus"

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

39 3apsiaa KOHJIEHCATOpa C aMITUTYION CUITBI
TOKa B KOJIeOaTeIbHOM KOHTYpE

40 3aKOH COXpaHECHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaroire 3eKTPOMarHUTHbIS

41 KoJjeOaHus. BeIHYKIeHHbBIE

OJICKTPOMAardiuTHBIC KoJIeOaHHUs




IIepemenHsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B IIENIU IIEPEMEHHOT0 TOKa

43 Karymika HHIyKTUBHOCTHU B IIENTU
MEPEMEHHOTO TOKa

m 3akon Oma 1Sl JICKTPUYECKON 1enu
MEPEMEHHOT0 TOKa
MonHOCTh IEPEMEHHOI0 TOKA.

45 AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE
CHUJIBI TOKA U HAIPSHKEHUS

46 Pe3onaHc B anekTpuuecKoi 1enu

47 Perenue 3agau
WneanbHbIi TpanchopmaTop.

48 [IpousBoicTBO, IEpeiaya U NoTpedIeHNE
ANEKTPUYECKON SJHEPTUU
DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE

49 anekTposHepruu. Kynbrypa ucnonap3oBaHus
AJIEKTPOIHEPTHH B TIOBCETHEBHOM KU3HU

50 Pewenue 3anau

51 Pemenue 3agau

57 O06o01IeHre U cucTeMaTu3alys 3HaHU| o
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

53 MexaHnuecKkue BOJHBI. XapaKTEPUCTUKH
MEXaHUYECKUX BOJH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Nudpaszsyk u ynerpassyk. [llymoBoe

3arpsi3HEHUE OKPYKAIOIIEH CpeIbl




57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. I/ISHy‘ICHI/IC
SJICKTPOMArHUTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAardiuTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTpOMarHuTHAIX BOJIH B
TEXHHKE U OBITY

61

62

63

[IpuHUIUIIBI paIUOCBSI3U U TEICBUACHUSI.
Panuonokarus. DneKTpoOMarHuTHOE
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
KoHntposbHas padora o teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIUHENHOTO
pacrpocTpaHeHUs CBETa

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHMsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Cdepuueckoe 3epkaio

[Ipenomnenue cBeta. AGCOIIOTHBIN U
OTHOCHUTEIIBHBIN 110Ka3aTeNb PETOMIICHHUS.
[losnHOE BHYTpEHHEE OTPAKEHHUE.
[IpenenpHepIi yroy MOJIHOTO BHYTPEHHETO
OTpakKCHHUS

Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB
OTpa)XEHUs U IIPEJIOMJIEHUS CBETA

68

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




JInn3el. @OKyCHOE PacCTOSIHUE U

69 ONTHYECKAs CUJIA JIMH3BI

70 [TocTpoenne n3o0pakeHuii B IMH3aX U UX
cucTeMax. Y BEJIMYCHUE JINH3BI
Pemenue 3ana4 Ha nocTpoeHue

71 M300paKeHHH, MMOTy4aeMbIX ¢ IIOMOIIBIO
JIVH3

72 I'ma3 kak onruyeckas cucreMa

7 Pemenue 3anayu. [Ipeaensl npuMEHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CKopocCTb cBETa U METO/IBI €€ U3MEPEHUS

75 Hucnepcus ceeta

76 Wutepdepenuus ceta

77 KorepenTHble HCTOYHUKH. Y CIOBUSA
Ha0JII0/IeHUsI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3anau

79 [TpumeHeHne uHTEpHEpEeHINN

80 Hudpakmus cera

31 JudpakunonHas pemeérka. Y cioBue
HaOJII0/IeHUs TI1aBHBIX MAKCUMYMOB

82 Pemenue 3agau

23 [TonepeyHoCTh CBETOBBIX BOJIH.
[Tongpuzanus cera

84 Pemenue 3agau

85 CBeToBbI€ BIIEHUS B IPUPOJIE

26 O060011eHNEe U cUCTeMAaTU3aIMsl 3HAHUH 110

Teme "OnTuka"




87 KonTtponbsHas padora no teme «OnTuKa» 1
['paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXAHUKH. 3aKOHBI IEKTPOJINHAMUKH U 1
HPUHIUI OTHOCUTEIBHOCTH

29 [ToctynaTel cnenuaibHON TEOPUH |
OTHOCHUTEJIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[TpeoOpazoBanus Jlopenma. YcnoBue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U
COKpAIlleHUE JITTHHBI

01 DHeprusi U UMITYIIbC PEISTHBUCTCKOM |
YaCTHUIIbI

9 CBsI3b MacCBhI C SHEPTHEN U UMITYJIECOM |
PENATUBUCTCKON YaCTHIIBI. DHEPTHS TOKOSI

93 PaBHOBECHOE TEIIOBOE U3TYUECHHE 1

94 3akoH cMmerieHust Buna 1

95 I'mnore3za M. IInanka o kBanTax. ®OTOHBI 1

96 OHeprus U UMNIyJbC GoToHa 1

97 ®otoadpext. Onbitel A. I'. CTonerosa. |
3akoHsb!I poTodddexra

08 VYpaBHenue DifHmTelHa 11 GoTordexTa. |
"Kpachas rpanuna” pororddexra

99 Jasnenue cBera. OnbiTel [1. H. JIebenena 1

100 BoHOBEIE CBOMCTBA YaCTHII 1
Bosnbl ne bpoiins. JlnuHa BoaHbI e

101 Bpoitnst u pazmepsl 007aCTH JIOKATA3AITUN 1

JBIDKYIICHCS 9aCTUIIBI




102

KopryckynsipHO-BOITHOBOM yaIn3M

103

104

Judpaxius 31eKTPOHOB Ha KpHUCTaJIax

Crnenuduka u3mMepeHnid B MUKPOMHUPE.
COOTHOILICHHS HEOTIPEAEIEHHOCTEN
['eitzenbepra

105
106

Pemenue rpaduyecknx 3amaq

Pemenune pacu€tHbIX 3a1a4

107

KonTpomnpHas padora o Temam: "OCHOBBI
CTO", "KopryckyisspHO-BOJIHOBOI
ayanu3m"

108

109

OI1BITEL 10 HCCJIICOJOBAHUIO CTPOCHUSA aTOMaA.
[Tnanerapuas Mmonens aroma Pesepdopaa

IToctynatel bopa

110

Bunei ciektpoB. CriekTp ypoBHEH 3HEprUn
aToMa BOIOPOAa

111

112

CroHTaHHOE U BBIHYKACHHOC U3JIYUCHUC
CBCTa

Jlazep

113

Hyxnonnas mozaens snpa ['eiizenOepra-
WBanenko. 3apsig 1 MacCOBOE YHUCIIO sJIpa.
HN3otonsl. PagnoakTHBHOCTE

114

115

3aKOH pasoaKkTUBHOIrO pacnana. CBoicTBa
MOHM3UPYIOIIETo U3ilydyeHus. Bousnue
PaAMOAaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
Ho3nmerpus

OHeprus cBs3U HYKJIOHOB B siape. S nepHble
cuiel. Jleext maccol aapa. SnepHbie
peakmuu. Snepasie peakTopsl. [Ipobiaemsr




YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrH4YecKHe acleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Meroasl perucTpaluy U UCCIEI0BAHNS
JJIEMEHTAapHbIX YacTull. OyH/IaMEHTAIIbHbIE
B3aUMOJECUCTBUA. bapuoHbl, ME30HBI U
nentoHsl. [Ipencrasnenne o CtannapTHOU
Mozenu. KBapk-rirooHHas Moziesnb alpOHOB

117

®usuka 3a npeaenamu CtannapTHON
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMUHCTBO pU3MUeCcKOl KapTUHBI
Mupa

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMUHU. 3HAYEHUE
aCTPOHOMUHU

[TprMEeHUMOCTh 3aKOHOB (PU3UKU IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTObI aCTPOHOMUYECKUX
HUCCIeN0BaHuN

COBpeMeHHHe OIITUYCCKHUEC TCIICCKOIIDI,
pPaanuoOTECICCKOIIbI, BHeaTMOC(bepHaﬂ
ACTPOHOMMUA

Bun 38é31H0T0 HEOa. Co3BE3Us, APKHE
3BE3/IBI, IUTAHETHI, UX BUAUMOE IBUKEHUE

122

123

Comaeuynas cucrema. Comaite. CoyiHeuHast
aKTUBHOCTH. McTounuk sHeprun ConHua u
3BE3N

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




CBETUMOCTB"

124

125

3B€3I[LI TJIaBHOM IOCJICI0BAaTCIbHOCTHU

Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOXKIEHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HA
3BE3

126

Mineunsiii [Iyte — Hama ["amaktuka. Tunsl
rajlakTUK. YEpHbIe OBIPBI B APaxX ralakTHK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xa66ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznydyenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménnsie nmpobieMbl aCTpOHOMUU

130

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnemoBaHue MarHUTHOTO ITOJIS
MMOCTOSIHHBIX MarHUTOB' MJIN
"UccnemoBaHue CBOMCTB
deppomarneTnkoB" nin "Hccnenopanue
JEHCTBUS TIOCTOSIHHOTO MarHUTa Ha paMKy C
TOKOM"

131

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue cribl Amnepa” nnm "M3ydenne
3aBUCHUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA"
uin "Onpenenenre MarHUTHOM MHIYKIUU
Ha OCHOBE M3MepeHus cuibl Ammnepa”

132

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue ABJICHUA




ANIEKTPOMArHUTHOM MHIYKIIUU'" HIIN
"OnpenesneHnue UHIYKIIMU BUXPEBOTO
MarHuTHOro 1moJjs"

133

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue siBIEHUS CaMOMHYKIIUN"
i "COopKa MOJENHN 3JEKTPOMAarHUTHOTO
reseparopa"

134

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenune neproia CBOOOTHBIX
KOJICOAHU HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBaHue SHEPTUU B IPYKUHHOM
MasiTHUKE"

Pu3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKa Yepe3
IIOCJIE0BATENBHO COETUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U Pe3UCTOp" WiIn
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Du3NUeCKUu IPAKTUKYM I10 TEME
"N3yueHne nmapameTpoB 3BYKOBOM BOJIHBI"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"M3MepeHue nokasaresns npeaoMIIeHUs
crexya" wnn "[lomyuenue nzodpaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajia v JIMH3bI"

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnemoBaHue 3aBUCUMOCTH (POKYCHOTO
pPacCTOSIHUS OT BelllecTBa (Ha puMepe




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

140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEepeHIHH
U ToJspusanuu ceera'

141

®dusnyeckuii MPaKTUKYM 110 TeMe
"OnpeneneHyre UMITyJIbCa U SHEPTUn
PENATUBUCTCKHX YacTHIl (110 GoTtorpadpusim
TPEKOB 3apsDKEHHBIX YaCTHUI] B MArHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue noctosHHoM [lanka Ha
OCHOBe ucciefoBanus Gporoadpdexra” nim
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEeHUs "

143

144

145

Du3HUEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHNE
nocTtostHHOM Punbepra”

Pu3nUeCKUu IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO GOHA C
WCIIOJIb30BaHUEM J03UMETpa" Uiu
"N3yuenune moromeHus 6eTa-4acTuil
amoMuHEM"

Pu3nYeCKUu IPAKTUKYM 110 TEME
"HaOnromeuus 386342010 HeOa
HEBOOPYXEHHBIM I'Ia30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX ITPUIOKEHUN JUIs




146

147

oTpeiesieHuUs TIOJI0KEHUST HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3aust CEeBEpHOTO MOTYIIAPHs U IPKUE
3BE316l" win "HalOaroneHus B TENECKOII
JlyHBI, TUTAHET, TYMAHHOCTEH M 3BE3THBIX
CKoILIeHUI"

O06o0011eHre U cucTeMaTU3allys 3HaHUH.
Ponb ¢usuku u actpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTUIECKOH,
COITMAIBHOM U ATHYECKOH chepax
JESITEIbHOCTH YEJIOBEKa

O00011IeHNE U CUCTEMATU3AIUS 3HAHUI.

Posb u MecToO (pu3KKK U ACTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE MUpPA

148

149

O0001IeHne U cUCTEMAaTH3AIINS 3HAHUI.
Ponb pusnueckoit Teopun B popMUpOBAHUU
npecTaBiIeHuit 0 PU3NYECKOl KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPEJCTaBICHUN O IPUPOIE

O0001eHne 1 cucTeEMaTU3aINs 3HAHUHN 110
teme "Kunemaruka"

150

151

152

O0001eHne 1 cUCTEMaTU3ALNS 3HAHUI 110
Teme "Kunemarnka"

O0o001IeHNEe U CHCTEMAaTH3alKsl 3HAHUH 110
teme "Jlunamuka"

O0001eHre U cUCTEMAaTU3ALNS 3HAHUI 110
teme "Craruka TBEepaoro tena'




153

O0o01IeHre U CUCTeMaTU3alus 3HAHUN 110
TeMme "3aKOHBI COXPAaHEHUSI B MEXaHUKE"

154

155

156

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O000111eHre U cUCTEMAaTU3ALMS 3HAHUI 110
teme "Tepmonunamuka. TemnnoBbie
MaluHb"

O00011eHNEe U cUCTEMATH3AlMs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie Iepexoab"

157

O0o01IeHNe U CHCTeMAaTU3alNs 3HAHUN 110
teMe "DnekrTpuyeckoe nosue"

158

159

O0001eHne U cCUCTEMATU3ALMS 3HAHUI 110
teMme "[1oCTOSHHBIN 27eKTpUUecKuid TOK"

O06o0011eHe U cucTeMaTU3alus 3HaHUH 110
teme "Toku B pa3nnyHbIX cpeaax”

160

0O0001eHne U cUCTEMAaTU3ALMS 3HAHUI 110
teMme "MaruutHoe noie"

161

162

163

Peseprubrit ypok. O6001eHuE 1
CHCTEMATHU3aLMs 3HAHUH 110 TEME
"DneKkTpoMarHuTHasi MHIyKIus"

PesepBHrlit ypok. O6001ICHHE U
cUCTeMaTH3allus 3HAaHUH [0 TeMe
"Mexanudeckue KoaebaHus"
PesepBHrlit ypok. O6001ICHHE U

cUcTeMaTu3alus 3HaHUM 10 TeMe
"DNeKTpOMAarHUTHBIE KOJIeOaHwus "




164

PesepBHelit ypok. O600IICHHE 1
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"MexXaHM4YEeCKHE U DJIEKTPOMArHuTHbHIC
BOJIHBI"

165

PesepBHeiit ypok. O600IICHHE U
cucTeMaru3anms 3Hanui mo reme "Onruka"

166

167

168

PesepBublit ypok. O60011eHNE U
cucreMarusanusa 3HaHui 1o teme "OCHOBEI

CTO"

PesepBuslit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH 1o Teme
"KopnyckynsipHO-BOJIHOBOW Jyanu3m"

PesepBubiit ypok. O60011eHNE U
cUcTeMaTu3alus 3HaHui o reme "dusnka
atoma"

169

Peseprublil ypok. O60011eHIE U
cucreMaTu3aiis 3Hanuii mo teme "dusuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTHUIl"

170

Peseprubiit ypok. O60011eHuE U
CUCTEeMaTH3alMsl 3HaHUH 10 TeMe
"OnemeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOT'PAMME

170

16







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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






