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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHOl pabodeil mporpamMmbpl BocnuTaHus u KoHmemmmm
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh H3YUYEHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTHUA OOYYAIOUIMXCS CpeACTBaAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHuzanusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B nporpamme 1o (¢usnke OmNpenenstoTcs IUTAaHHUPYEMBIE PE3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaronIuXcsi, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJI€ TPEAMETHBIC PE3YJIbTATHI IO T0JIaM 00YUYECHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma o ¢u3vKe HE CKOBBIBAET TBOPUYECCKYIO MHUITUATUBY YUHUTEIICH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHaX MPUPOABI, BBICTyMAas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBJICHUM, HW3y4aeMbIX XHUMHEH, OHOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTe€pUajiOB C 3aJlaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uku Ha ypOBHE CpeIHEro oOLIero 00pa3oBaHUs MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

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

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

Hoea zymanumapuzayuu. BEE peannsanys NPeaIosiaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpaeiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mporecca. g yriayOiaéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QU3MYECKOr0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yueHus pazaena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Brioop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUSI W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecneumBaercs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM I pacdy€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3aJa4H C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3nienioB. /(s kayecTBEHHBIX 3aj1a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k marepuanbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyAOBaHUE Ui BBIMOJHEHHUS YKa3aHHBIX B IporpaMMme IO
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEYUCICHHBIX B TMporpamMme Mo (U3UKE KIIOYEBBIX JIEMOHCTpALMK st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BHJI€ TEMAaTHUYECKUX KOMILJIEKTOB M OOECIEeUUBAETCA B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOPATOPHUH.

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

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

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJie MO3HaHUs U (HOpPMHpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

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

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOJIB30BAHUEM (DU3NYECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANBHON  JESTENBHOCTU, CBSI3aHHBIX C (U3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHY0O  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTHUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NMOHMMaHuEe (U3UYECKUX OCHOB U TPUHIIMIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs] TOCTOBEPHOCTH MOJYUYEHHOTO PE3yIbTaTa;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Dus3uKa» Ha YpOBHE CpPEAHEro OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacoB: B 10 kiacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpaTOPHBIX PAOOT M OMBITOB € YYE€TOM HWHAMBHIYATIbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.

COJAEPKAHUE OBYYEHUSA

10 KVIACC

Pa3znen 1. Hay4nblii MeTO MO3HAHUS TPUPOABI.

®duszrka — pyHIaMeHTalIbHAsg HayKa o npupoje. HayuHslid MeTo Mo3HaHUA U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DOKCHepUMEHT U Teopus B Mpoliecce Mo3HaHus Mpupojsl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3mepeHuss (U3MYECKUX BEIMYMH (aHAJOTOBbIE M IU(pPOBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHmit  (u3mdyeckux  BenuuuH  (abcomroTHas U
OTHOCHUTEJIbHAs).

MopnenupoBanue (pU3NUECKUX SIBIIEHUNA M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TEJO, WJealbHAasl KUIKOCTb, HWACATBHBIN Ta3, TOUECUHBIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHUIbl €r0 MPUMEHUMOCTU. Du3nueckas
TEOPHUS.

Pons u mecto ¢usuku B GOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

N3mepeHre cuibl TOKAa W HANPSHKEHUST B LEMU TMOCTOSHHOTO TOKa MpH
MTOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHLHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1udppoBoi aboparopueit mo ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JaTYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.



Mexanuueckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKHU.

Pannyc-BekTop MarepuaibHOW TOYKH, €r0 MPOEKIMH HA OCU CHCTEMBI
KoopauHaTt. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX IMPOEKIUA Ha OCH CUCTEMBl KOODPJHHAT.
CrnoxeHue nepeMeIeHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTEPUAJIbHON TOUYKU OT BPEMEHHU U HUX
rpadukm.

CBoOomHOe majeHue. YcKopeHne CBOOOMHOTO majacHus. JIBmkKeHHEe Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHUCHUMOCTb KOOpPJIWHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonmHenHOe  nBWKEHWE. J[BMKEHHWE  MaTepuambHOW  TOYKM IO
OKPY>KHOCTH. YTJOBas WU JMHEWHas CKOpocTh. llepmoa u yactora oOpaieHwus.
[leHTpocTpeMuTenbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAaHT€HLHUAIBHOE) U MOJHOE
YCKOPEHUE MaTEPUAIILHON TOUKH.

TexHU4ecKue yCTpPOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CHUIOMETP,
JNBUKEHUE CHaApsAOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE Mepeaayu,
CKOPOCTHBIE JIU(PTHI.

Jlemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPAIMsl KUHEMAaTHUECKUX XAPAKTEPUCTUK
JBH>KCHUS.

CnocoOBbI ucclief0BaHNs IBUKEHUH.

WnnmrocTpanus npeaenbHOro nepexoia i \BMEpEeHHe MrTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanne NBMKEHUN ¢ MCIIOJIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGniogenue aBukeHUs Tena, OPOIIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHUI, CKOPOCTEW NBHKEHHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

M3yyeHne HEepaBHOMEPHOTO JIBHXKEHHSI C LIEJIBIO OINPEAEIICHUS] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpEeHHs MPpU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HaKJIOHHOM IIJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM
JIBH>KCHUU.

W3mepenne  yCKOpeHHsT  CBOOOJHOTO TaJICHAS (PEKOMEHI0BaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOpaTOPUN).

W3yyenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. I[IpoBepka
TUIIOTE3bl O TMPSIMOM MPONOPUMOHAIBHOM 3aBUCHUMOCTH MEXAY JalTbHOCTHIO
MOJIETA U HAYAJIbHOU CKOPOCTBIO TENA.

W3ydeHne IBHKEHHUS Tella O OKPY>KHOCTH C TOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHUs] KOHMYECKOTr0 MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

IlepBeiii 3akoH Hprorona. MHepumaneHble cuctemsl oTcué€ra. [IpuHumn
oTHOocuTenbHOCTH ['anmunes. HenHepruanbHbie CUCTEMBI OTCuéTa (OmpenecHue,
IPUMEPHI).

Macca rema. Cuna. [IpyHiun cynepno3unuu Cul.

Bropoit 3akoH HproTOHa 111 MaTepuanbHOM TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUS. OKBHUBAJECHTHOCTh TPABUTALMOHHON W
WHEPTHOM MAaCCBI.

Cuna TskecTd. 3aBUCHUMOCTH YCKOPEHHUSI CBOOOJHOTO MAJEHUS OT BBICOTHI
HAJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduueckod MHPOTHL. JIBUKEHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocmuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, nBMXyllerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpeHue. Cujia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koadduiment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHHUS.

Hasnenne. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHH4eCcKkre YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JBH>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBKEHUS TNl B MHEPITUATBHBIX 1 HEMHEPIUAIBHBIX CUCTEMaX
OTCYETA.

ITIprHIMIT OTHOCUTEIBHOCTH.

Kauenune AByX HWIMHAPOB WIH IIAPOB PA3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIONIEH  MOPWIOKEHHBIX K Tely CWI C
IIPOU3BEAECHUEM MACCHI TEJIA HA €70 YCKOPEHUE B MHEPLUUAIBHONW CUCTEME OTCYETA.



PaBeHCTBO cHII, BOBHHKAIOIINUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

[{eHTpoOexKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomuol, npaKMUKYM.

N3mepenne paBHOJAEHCTBYIONIEH CUJI NP JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka TrUIOTE3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUSI Opycka IIo
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAacCHl.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3rHOBOM 00paslie, OT UX JepopMaiu.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON 4Yepe3
NErKuii OJIOK.

N3mepenue koddduiiieHTa TpEHUsI MO BEIWYMHE YIIIOBOrOo KO3 duimeHTta
3aBucumMocTu Fp,(N).

HccnenoBanue NBHXKEHHsSI OpycKa MO HAKIOHHOM IJIOCKOCTU C MEPEMEHHBIM
KO3 PUITMEHTOM TPEHUSI.

N3ydenne nBMKEHUS rpy3a HA Bally C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomoTHO TBEpAOe Teno. [locTymarensHOoe W BpallaTeIbHOE JBUKEHUE
TBEPAOTrO Tena. MOMEHT CHIIbI OTHOCUTEIIBHO OCH BpaumeHus. llnedo cuibl
CnoxeHue Cil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

Y ciioBus paBHOBECHUS TBEPAOTO TEIIA.

YcroiunBoe, HeyCcTOHYnBOE, O€3pa3IMuHOe PABHOBECHE.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: KPOHIITEHH,
CTPOUTEIIbHBIN KpPaH, pelI€TUaThle KOHCTPYKIIUU.

Hemoncmpauuu.

VY ci10BUSsI paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccenenoBanue ycilOBUM pPaBHOBECUS TBEPAOTO TeNd, HMEIOLIEro OCh
BpAILICHUA.

KoHcTpynpoBaHne KpOHIITENHOB U PAaCUET CUII YIIPYTOCTH.

N3ydeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMIAAb OTIOPHI.

Tema 4. 3axkonvl coxpanenusn é mMexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTEPUAIBHBIX TOYEK. L[eHTp macc
CHUCTEMBI MaTepHUaAIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa Macc.



NMIitynbC CHITbI 1 K3MEHEHHE UMITyJIbCa Tella.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTrnBHOE BMXEHUE.

MomeHT umnyiibca MarepuanbHOM Toukd. [IpencraBieHuE O COXpaHEHHMH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX IOJISX.

PabGora cunbl Ha MajoM M Ha KOHEYHOM IMepemenieHuu. [ 'padudeckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoOITHOCTb CHUIIBI.

Kunernueckass sHeprus MarepuajbHOM TOukH. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPTUH MATEPUATIbHON TOUKHU.

[loTeHnIManbHBIE W HENOTEHUMANbHbIE Cuibl. lloTeHuumaneHass >Heprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
JHEPrus Tela B OJAHOPOJHOM TIpPaBUTALMOHHOM Ioze. IloTeHnumanbHas 3HEprus
T€Jla B IPABUTALMOHHOM I0JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

Cs3pb pabOThl HEMOTEHUUANIBHBIX CHJI C HM3MEHEHHEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TEJl. 3AKOH COXPAHEHUSI MEXaHUYECKON YJHEPTUH.

VYipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyIM I MICAaJbHOM JKUIKOCTHM Kak CJEACTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU YHEPTHH.

TexHu4yecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NHUCTOJET, TUPOCKOI, (UIrypHOE KaTaHUE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

HN3mepeHne MOITHOCTH CHUJTBI.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM WM IMOTEHLHAIBHOW SHEPrud NpH
JEWCTBUY HA TEJIO CWIIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NPU CBOOOTHOM MaJICHHH.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomuol, nPAKMUKyMm.

N3mepenne nMmiysbca Tella o TOpMO3HOMY ITyTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOIIHOCTH
CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIB.

HccnenoBanre COXpaHEHHs! UMITYJIbCA ITPU YIIPYTOM B3aMMOJIEHCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUM TeJIa 110 TOPMO3HOMY ITyTH.



CpaBHEHHE W3MEHEHUS TTOTCHIIMAIIBHON YHEPTUU MPYKUHBI ¢ PAOOTON CHITBI
TPEHUSI.

Omnpenenenne pabOTHI CWIIBI TPEHHS TPH IBIKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka u TEepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUulU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsIpHO-KMHeTnYeckod Tteopun (MKT), ux
onbiTHOe oOocHOBaHue. Juddysus. bpoyHoBckoe nBIKEeHHE. XapakTep
JBW)KCHUST M B3aMMOJICHCTBUSI YACTHUI] BeElIeCTBa. MoJenu CTpOEHHs Ta3oB,
KUIKOCTEH U TBEPABIX TN U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE JTHUX
Mozeneil. Macca u  pasmepbl Mojekyd (atomoB). KomuuecTBO BermiecTsa.
[TocTosinHast ABoraapo.

TennoBoe paBHOBecue. TemmepaTypa u crmocoobl e€ usmepenus. lllkana
temmneparyp Llenbcus.

Mopnenp uaealbHOTrO ra3a B MOJEKYJISIPHO-KUHETUYECKOW TEOPUU: YACTHUILIBI
ra3a JBUKYTCS XaOTUYECKU U HE B3AMMOJICHCTBYIOT JPYT C IPYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcomtoTHAs
temriepatypa (mkaina temneparyp Kenbsuna). 3akon Jlanbrona. M3omporneccsl B
UJCIbHOM Tra3e C TIOCTOSSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IPOIIECCOB: U30TEPMA, U30XO0Pa, U300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEHM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIFHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKON TEOPUH UICAIBHOTO ra3a).

CBs13b a0COJIFOTHOM TeMITepaTypbl TEPMOJUHAMUYECKONU CHUCTEMBI CO CpEIHEH
KMHETUYECKOU SHEpPruei MocTynaTeIbHOro TeIIOBOIO JIBUKEHUS €€ YaCTHII.

TexHH4eckre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUaJIOB.

Jemoncmpayuu.

Mopenu nBUXEHUS YaCTUI] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYII.

Mopnenu KpucTauInuecKuX peméToK.

Habmoienue 1 ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUS TMIPH
TeII000MeHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.



W3yyeHue H30TEpMUYECKOrO Mmpouecca (PEeKOMEHJAOBAHO MCIOJIb30BAHUE
1 poBoii Taboparopun).

N3ydyeHne n30X0pHOTO Mporecca.

N3yuyenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmogunamuueckas (TJ]) cucrema. 3amaHue BHEUIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHelllHHe 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBl KaK CPEIHUE 3HAYEHUS BEIUMYHUH, ONHUCHIBAIOIINX
€€ COCTOSTHUE Ha MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepmoauHamuku. (CaMONpoOHM3BOJIbBHAS — pellaKcalys
TEPMOJIMHAMHYECKOU CHUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMa YpPaBHEHHI:
ypaBHeHHe MenpaeneeBa—KianeiipoHa U BbIpaXeHUE IS BHYTPEHHEH SHEPTHH.
VYcnoBus mpuUMEHMMOCTH TOM MOJIENIM: HU3Kasi KOHIICHTpAIUsl YacTHIl, BICOKHE
TeMrepaTypbl. BeipakeHue Jisi BHyTpEHHEU SHEPTruUd OJHOATOMHOTO HJ€aJbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DOnemeHTapHas pabota B TepMoAnHamMuke. Berancienne paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  Kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPrum
TEPMOJIMHAMHYECKOM  cucTeMbl 0e3  coBepiieHusi pabotel.  KouBekius,
TEIUIONPOBOJAHOCTD, U3TyUYCHHUE.

KosmmuectBo TtemnoTel. TemioéMKOCTh Tena. YAEnbHasT W MOJISIpHAs
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHWME Maiiepa. YaenpHas TeEIUIOTa CTrOpaHus
ToruBa. Pacu€r kommuecTBa TemIoThl mnpu Temonepenaye. I[lonstue o0
aamabaTHOM IIpoIriecce.

IlepBbiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsisst »dHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl  HU3MEHEHHUSI  BHYTPEHHEW  JHEPTrUu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MIPOIECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI IMPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOAMHAMMKM JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIUIOTY OT 00Jiee XOJOAHOTO Tejia K 6oyiee HarpeToMmy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh MpUPOTHBIX MPOIIECCOB.

[TpuHuMme! gercTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [uki Kapno.



DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUrarenei. TemmoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHHU4ecKue yCTpONCTBAa M TEXHOJOTMYECKUE IPOLIECCHI: XOJIOAWIbHHUK,
KOHJUIIMOHEp, JU3CNbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATYp, YTUIM3AUSA «TEIUJIOBBIX» OTXOMOB C
UCIIOJIb30BaHUEM TETNIOBOTO HAcOCa, YTHIM3AIHs OMOOPTaHUYECKOTO TOTLINBA JIJIst
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUH.

Jemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nyuiHoe orauso.

CpaBHeHUE yACNbHBIX TETUNIOEMKOCTEHN BEILIECTB.

Crioco0bl M3MEHEHHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aquadaTHOTO Mpoliecca.

KomnbroTepHble MOJIENN TEMIOBBIX IBUTATEIIECH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBA3M DHEPTHUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEeMIEPaTypPhbl KUTICHUS KUTKOCTEH.

Tema 3. Azpecamuibie cocmoanusn éewyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. McmapeHue u KureHue. Y aelbHas
TEIJI0Ta MapooOpa3oBaHUI.

HacelllleHHbIE W HEHAChIIEHHblE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHHS] HACBILIEHHOTO Napa OT TeMIlepaTyphl, UX HE3aBUCUMOCTb
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAKHOCTD.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctauioB. [lnaBneHue W Kpuctamwusanus. YAelbHas TEIJIOTa IJIABJIEHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedhopmariuii.

TemnnoBoe paciimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacuMpenre. AHrapMOHM3M TEIUIOBBIX KOJIEOaHUI YaCTHUI] BEUIECTBA KaK MPUYMHA
TEIUIOBOTO PaCIIMPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUn B Pa30BBIX MEPEXOIaX.

VYpaBHEHHE TEIIIOBOTO OajaHca.



[ToBepxHocTHOE HaTskeHHE. Kord(uUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmisipasie sBnenus. J[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUAKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Hemoncmpauuu.

TernmoBoe pacmMpeHue.

CBoOIICTBA HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OnBITHI C MBUTBHBIMU TUIEHKAMU.

CmauuBaHue.

Kanumisipabie aBiIeHUS.

Mopnenu HEHBIOTOHOBCKOW KUJKOCTH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

Buner negopmanuii.

Hab6mronenue manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TEMIOTHI IIABJICHHUS JIBJA.

M3y4yeHue CBOMCTB HACHIILIEHHBIX I1APOB.

N3mepenne aOCONMIOTHOW BIIaKHOCTH BO3JyXa M OILIEHKa Macchl MapoB B
MIOMEIICHHH.

N3mepenne ko3 puimeHTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue monynst FOHra.

HccnenoBanne 3aBuCMMOCTH nedopmaruu  pe3uHoBoro obpasma oT
IIPUJIOKEHHOU K HEMY CUJIBI.

Pa3znen 4. DaekTpoauHamMuKa.

Tema 1. dnexmpuueckoe noie.

ONeKTpu3aluss Tel U €€ MPOSBICHMS. JJNEKTpUYECKUU 3apsan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYNPOBOAHUKU.
DOneMeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KynoHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKUE 3apsiibl.

Hampsox€aHocTh  anekTpuueckoro  moiisa.  [IpoOHbiid  3apsa.  Jluawum
HaIPSHKEHHOCTH 3JIEKTPUYECKOro nojisi. OAHOPOIHOE IIEKTPUUYECKOE TOJIE.



[IoTeHIMAIBHOCTB 3JIEKTPOCTATUYECKOTIO IONA. Pa3HOCTH MOTEHIMANIOB U
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsaa B AJIEKTPOCTATUYECKOM MOJIE.
[ToTenman snekTpocrarnyeckoro noiid. CBs3b HANPSKEHHOCTH OIS U PA3HOCTH
NOTEHIIMANIOB ISl  DJIEKTPOCTATUYECKOro 1Mojsi (Kak OJHOPOJHOTO, TaKk u
HEOJHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3UIINU STIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCcKOHEUHOM TIIOCKOCTU. KapTwHbl JUHUM HanpsODKEHHOCTH OTUX TOJIeH U
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JvanexTpuku B DIEKTPOCTATUYECKOM  TIOJIE. Jlusnexktpruyeckas
IIPOHULIAEMOCTbH BEILIECTBA.

KongencaTop. DneKTpoEMKOCTb KOHJAEHCATOpAa. DIEKTPOEMKOCTD IIIIOCKOTO
KOH/JIEHCATOpa.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

JIBrKeHue 3apsKEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUYECKOM IIOJIE.

TexHuyecKkrue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLIECCHI: JIEKTPOCKOIL,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIeHCaTOphl, reHepatop Bau ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TTOJIE€ IBYX 3apsIKEHHBIX IUIACTHUH.

Monens anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEMUCTBHE KOHIEHCATOPA ITOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUIECKOW NPOHUIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOoPa.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKMUKyMm.

OneHka cuil B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apPsHDKEHHOTO KOHICHCATOpa B YHEPTHUIO
U3JIy4EHUsl CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIE KOHAEHCATOP.



Pacnipenenenne pa3sHOCTH MOTEHIIMAJIOB (HampsiKEHUs ) pu
MOCJIEA0BATEILHOM COEAMHEHUN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuiia toka. [TocTosIHHBINM TOK.

VYcnoBus CyliecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. McToOUHUKH
toka. Hammpsoxenune U u D1C E.

3akon Oma 1Jig yyacTka IeMu.

DIEeKTpUIeCcKOe CONPOTHUBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI U IUIOIIAJM TMONEPEYHOTO CEUCHHS.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBi€HHBIX ekTpuueckux neneil. [Ipasuina Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH /xoyns—JIeHua.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAENsEMas Ha
pes3ucrope.

OJC u BHYTpEHHEE CONPOTHBJIECHUE HMCTOYHHMKAa ToKa. 3akoH Owma s
MOJHOM (3aMKHYTOM) DJICKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOCTBA W TEXHOJOTHMYECKHUE IPOLIECCHI: aMIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK DIICKTPUUECKON SHEPTHUU.

Hemoncmpauuu.

N3mepenre Cuiibl TOKa U HaMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINpSKEHUS MJIsL pE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TTOTIEPEYHOTO CEUCHUs U MaTepuaa.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT COIIPOTUBJIEHUS MPU MOCTOSTHHOM
HaIpsKEHUH.

[Tpsimoe n3mepenue I/]C. KopoTkoe 3amMbIikaHuE TaJIbBAHUYECKOTO JIEMEHTA
U OIIEHKAa BHYTPEHHET0 CONMPOTUBIICHHUS.

Crnioco0Obl coeTMHEHUsT UICTOYHUKOB Toka, J/[C Gatapeil.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HUCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

HccnenoBanne CMEMIaHHOTO COEAUHEHUST PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIIEHUS POBOHUKOB.



HccnenoBanve 3aBUCHUMOCTH CWJIbI TOKAa OT HANpPsDKEHHS JUIA  JIAMIIbI
HaKaJIMBaHUS.

VYBenuueHnue npeesia u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raabBaHMUYECKOro 3J€MEHTa OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHUH.

HccenenoBanne pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3uunbix cpeoax.

OnekTpuyeckas NPOBOAUMOCTb  PA3JIMYHBIX  BELIECTB.  JEKTPOHHAS
IIPOBOJMMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTBH COINPOTHBIICHHS METAJJIOB OT
TeMIiepaTypbl. CBEpXIpOBOANMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMe. CBOMCTBA IEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAs IIPOBOJAUMOCTH
NOJIyIpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DONEKTPUYECKUN TOK B DJIEKTPOJUTAX. IDJIEKTPOJUTHUYECKAS] JUCCOLIMALIMS.
Onexrtponn3. 3akoHbl Dapanes 1 3IEKTPOoIn3a.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHUE: Tra30paspsiaHbIe
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEIH,
BBITIJIABKA AJIFOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

3akoHbI dJiekTponu3a Papanes.

W ckpoBoii paspsa ¥ NpOBOJAUMOCTb BO3yXA.

CpaBHeEHME MPOBOAMMOCTH METAJIJIOB U MTOJIYITPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOA.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HaGmronenue amextposusa.

N3mepenne 3apsiaa OJHOBAIIEHTHOTO UOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOPE3HUCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaAKTHKYM.



Crioco0bl n3MepeHus: GU3NYECKUX BETUYMH C UCIOJIB30BAHUEM aHAIOTOBBIX
U IU(GPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTYMKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
OneHka rpa”ui] NOrpemHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
buznyecKux BEIMYWH, MPOBEpPKA MPEAJOKEHHBIX THUIOTE3 (BBIOOpP M3 pador,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
7abopaTopHbIE pabOThI, MPAKTUKYM).

Me:xnpeaMeTHbIE CBS3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYILECTBIIETCSA C YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpadu U TEXHOIOTHH.

Mesicnpeomemmnnvie nonamus, C6A3aHHbIE C U3YUCHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBICHUE, HAY4YHbIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENIHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, U POBast 1a00paATOPHS.

Mamemamuxka: penieHUE CUCTEMbl YypaBHEHUU. JIuHelHas QyHKIMS,
napaboiia, runep0osna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Bbuonozua: mexannueckoe JBUKEHUE B KUBOW npupone, auddysusi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpensl,
yTuiau3aluusg OHOOPraHMYECKOro TOIUIMBAa Ul BBIPAOOTKM «TEIJIOBOM» H
AIIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE ATOMOB U MOJIEKYJ,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJYyYEHWE HAaHOMATEpHAJIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3oB, KUIKHE KPUCTAIUIBI, JICKTPHUUECKHUE
CBOICTBa METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOIHSI.

TI'eocpagpua: BnaxxHocTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHue ABMKCHUN C HCIOIb30BAaHUEM MEXAHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKLUHU
(KpOHIUTEHH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHHUS
MEXaHUKU B TEXHUKE (TUPOCKOI, BOJOMET M APYrHE), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOIMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
NOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsiiHbIE JTAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'aIbBAHUKA.
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Paznen 4. JaekTpoanHamMuka.

Tema 4. Macnummnoe noe.

B3aumoieiicTBUEe TOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpmHIMnD cyneprno3unuu
MAarHUTHBIX NIOJIEH. JIMHUY MarHUTHOU UHIYKIMH.

MarauTHoe 1moJie IPOBOJHUKA C TOKOM (MPSMOIO MPOBOJHUKA, KATYIIKA U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuiia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuia JlopeHnua, €€ HanpaBieHUE U MOJYJIb. JIBUXKEHUE 3apsSKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MaruuTtHoe 1oze B BeuiectBe. PeppOMarHeTUKy, napa- 1 AMaMarHeTUKH.

TexHuyeckue YCTpOHMCTBA M TEXHOJOTUYECKUE IIPOIECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.

Jlemoncmpayuu.

KaptiHa  7uHHMA  WMHAYKOMM ~ MarHATHOTO  TOJISL  [OJIOCOBOTO M
MOJAKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHUN MarHuTHOM MHIYKIMH TOJIS IJTMHHOTO MPSIMOTO TTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKA C TOKOM.

B3anmojeiicTBuEe JBYX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[erictBue cuiel JIopeH1a Ha NOHBI DJIEKTPOJINATA.

HaOmronenue nBukeHuUsl myyka 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanrie MAarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBOMCTB (peppOMarHETUKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHnne 3aBUCUMOCTH CUJIBI AMIIepa OT CHUJIbI TOKA.

OmnpeneneHne MarHUTHOW UHIYKITUU HA OCHOBE M3MEPEHUs CUIIbI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKTOpa MarHUTHOMN
uaaykuuu. OJIC wHAyKuMu. 3aKOH 3JIEKTpOMarHUTHOW uHAyKiuu Dapanes.
Buxpeoe anexkrpuueckoe noie. Toku Dyko.

OJIC wmHAyKUMM B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.



[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HWHAYKTUBHOCTH B II€NM MOCTOSIHHOTO TOKAa.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHEeprus MarHuTHOTO TOJISl KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJIOIMYECKHUE MPOIECChl: MHAYKIMOHHAS
MeYb, COJICHOU/I, 3aIIUTa OT JICKTPU3ALMH TEJ MPU ABUKECHUH B MATHUTHOM T10JIE
3emun.

Jemoncmpayuu.

HaOGmronenue siBjieHUs 3JIeKTPOMArHUTHOM MHTYKITUH.

UccnenoBanne 3aBucumoctd IDJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MarHATHOTO MOTOKA.

[IpaBuo Jlenua.

[Tamenre MarauTa B aTlOMUHHAEBOM (MEIHOMN) TpyOe.

SIBneHre CaMOMHIYKIIUH.

Hccnenosanne 3apucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH W3MEHEHUS
CHJIBI TOKA B IICTIH.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIAH.

OmnpeneneHue HHIYKIUY BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanue siBICHUS] CAMOUHAYKIIHAH.

COopka MOJIeTu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nen 5. KosieOaHUsI U BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarennHas cucrema. CBOOOAHEIC KOJICOAHUS.

[Mapmonunueckue kosnedanus. Kunemarnueckoe M TUHAMUYECKOE OIMMCAHUE.
DHepreTuyeckoe onucaHue (3aKOH COXpaHEHUS MEXaHWYeCKOW ZHepruu). BeiBoj
JTUHAMHYECKOT'0 OIMMCAHUS TapMOHUYECKUX KOJICOAHUN M3 MX DHEPreTHUECKOTo U
KHHEMAaTHYECKOTO OIMCAHMS.

Ammuintyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJaMU KOJIEOaHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora konebanwii. Ilepron Mambix CBOOOAHBIX KOJEOAHMIA
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJICOAHWUN TPYKUHHOTO
MasITHUKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyX/1eHHbIC KOeOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJI PE30HAHCHOW KPHUBOM.
ABTOKOJICOQHUS.

TexHuyeckne ycTpoucTBa U TEXHOJOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kaydelid, My3bIKaJbHbIE MHCTPYMEHTHI, ceiicMorpad.



Hemoncmpauyuu.

3anuck K0e0aTeTbHOTO ABMKCHHUS.

Habnronenue He3aBUCUMOCTH NIEPHOJA MAJIbIX KOJIeOaHU Ipy3a HA HUTH OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoaa CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanne koyie0aHWM TIpy3a Ha MACCHUBHOM TMPYKHHE C LEJbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUs YHEPTUU MPU KoJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

W3mepenne mnepuona CBOOOJHBIX KOJIEOAHMM HHUTSAHOTO U NIPYKHUHHOIO
MasiTHUKOB.

N3yyeHue 3aKOHOB JIBUKEHHUS TeJa B X0J€ K0oeOaHnl Ha yIpyTroM MO/ABECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B PYKUHHOM MAasTHHKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanue BIHYKICHHBIX KOJIEOaHU.

Tema 2. InexkmpomazHumHnsle Koaredbanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOAHUS B
ujcabHOM KosiebaTenbHOM KOHType. ®Dopmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsia KOHAEHCATOpa C aMIUTUTYI0M CUJTBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUU B UI€aIbHOM K0J1e0aTeIbHOM KOHTYpE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHbIii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JIEUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA W HANpPsDKCHHS TMPU Pa3IMYHON (dopme
3aBUCUMOCTH MEPEMEHHOIO TOKa OT BPEMEHH.

CuHycOWIaNbHBIA TEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemada W TOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

DKOJIOTMUECKUE PHUCKM MpU TMPOU3BOJCTBE dJeKTpodHepruu. KynbTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Hemoncmpauuu.



CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHHUM OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopens 3JIEKTPOMarHuTHOTO T€HEPATOPA.

BrIHyXIeHHbIE CHHYCOUJATbHBIE KOJICOaHMUS .

Pe3ucrop, kaTylka MHIYKTUBHOCTH M KOHAEHCATOpP B LMW MEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PpPE3UCTOpa, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CcTpOoHCTBO M IPHUHIIKI IEUCTBHS TpaHc(opmaTopa.

Mopnenp TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKkmuKkym.

N3yuenne Tpanchopmaropa.

HccenmenoBanne MEpEMEHHOTO TOKA 4Yepe3 ITOCIEAOBATEIbHO COCIWHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabnroieHue 31eKTpOMarHuTHOTO PE30HAaHCa.

HccnenoBanue padOThl HICTOUHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMazHUMHbLE 0JIHbI.

Mexannueckue BOJIHBI, YCIOBHA HUX pacnpocTtpaHeHus. llomepeunsie wu
IIPOJOJIBHBIE BOJHBL. llepron, CKOpOCTh pACHpOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)KCHHE, NpejoMJeHHe, MHTepdepeHUHs u
nudpakims.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DNEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS M3IYUYEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJIH:  OTPaXX€HUE,  NPEIOMIICHHUE,
noJisipu3aius, uHTepdepeHuns u qudpakums.

[IIkana 3neKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeneBUAEHU. Pagunonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHruecKkue yCTPONCTBA M MPAKTUUECKOE NPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIeBU30D, aHTeHHa, Teraedon, CBY-neusn,
YJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIHIIMHE.

Hemoncmpayuu.

OOpa3zoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.



Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HaOnronenue oTpakeHus U IpeJIOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u qudpakiud MEXaHU4ECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHUE.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Oo6nHapyxeHue nHHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3ITYICHHI.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacupocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OTpaxkeHusi cBeTa. [locTpoenne n3oOpaxkeHui B
riockoM 3epkaie. Chepudeckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTeNb
npenoMiieHusl. OTHOCUTENBHBIN MOKA3aTelb MpeoMIIeHUs. [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE [UIMH BOJH IIPU MEPEXOJE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully pasjielia IByX ONTHYECKUX CPE.

Xon nyueit B mpusme. ducnepcusi cBera. CroxkHBIM cocTaB 0€JI0ro CBETa.
IBerT.

[lonHoe BHyTpeHHee OoTpaxeHue. [IpenenbHbIil yroyl MOJMHOrO BHYTPEHHETO
OTPaKEHUSI.

ColOuparomue W pacceuBaromyde JUH3bL. ToHKas JuH3a. DOOKycHOe
pacCTOSIHME M ONTHUYEeCKass CUJia TOHKOM JIMH3BL. 3aBUCUMOCTb (POKYCHOTO
pacCTOSIHUSI TOHKON CeprUyYecKor JUH3BI OT €€ Te€OMETPUM U OTHOCUTEIHLHOIO
MTOKA3aTeIIs MPEITOMIICHUSL.

dopMmysia TOHKOM JIMH3BL. Y BEJIMUYCHUE, JaBAEMOE JIMH30M.

Xoj sy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuuecko ocu. IlocTpoeHne wu300paXeHU! TOYKM W OTpe3Ka NpsMOM B
COOMPAIOITUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

OnTuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak onTuueckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.



BonnoBas ontuka. WuTepdepennusi cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB W MHHHUMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepbl KIIaCCMYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YcCIOBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TG PAKIIMOHHYIO PEHIETKY.

[Tonspuzamus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE IMPOLECCHl: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OIITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITNOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeioMIICHUsI CBETA.

Habnrogenue noJHoro BHyTPEHHEro OTpakeHus. Mozesb CBETOBOA.

HccnenoBanre Xo0Ja CBETOBBIX IYYKOB Ye€pe3 IUIOCKOMApaUIeIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaOmronenune natepdepeHinu cBera.

HabGnrogenue 1BETOB TOHKUX IJIEHOK.

Hab6monenue nudpakxium ceera.

N3yuenue nudpakiinoHHON PEIETKY.

Hab6nronenue nudpakiimoHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnrogenue noasipu3anuu CBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

W3mepenne nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tomy4yenune n300pakeHUsI B CHCTEME M3 IIOCKOTO 3€pKajia U JIMH3BI.

[Tonyuenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€1eCKONUYECKUX CUCTEM.

Hab6mronenune nudpaxiuu, nHTep)EepeHIINN 1 TOISIPU3AITIN CBETA.

N3yueHne noyisipu3alvii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenune naTEpPEpEeHIINH JIAa3ePHOTO U3TyUYCHUS HA IBYX IIETSIX.

HaGmronenue aucnepcum.



Hab6mronenue n uccnenoBanue AUGPaKIMOHHOTO CIIEKTpA.

N3mepenue IHbI CBETOBOU BOJIHBI.

[ToydyeHue crnekTpa U3Iy4eHUs] CBETOAMOJA MPU MOMOUIM AU(PPaKIUOHHOM
PEIIETKMU.

Pa3nen 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEIHLHOCTH.

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIEUAIBHOW T€OPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOH  uHTepBal.  [IpeoOpaszoBanust  JlopeHa.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEIITUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

TexHuyecknue yCTpoOHCTBA M TEXHOJOTHYECKHUE MPOLECCH: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

VYyeHnueckuit SKCEpPUMEHT, JTabOpaTOPHBIE PAOOTHI, IPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPrUU  PEIATUBUCTCKUX dacTIl (IO
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBeCHOE TEIIOBOE M3JIydeHHUE (M3JIyuyeHUE aOCOTIOTHO YEPHOTO Tena).
3akoH cMmemienust Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onbitel A. I'. CronetoBa. 3akonbl poTodPdexra. YpaBHEeHHE
Oitamreiina s potodddexra. «Kpacnas rpanuiay gpotodrddekra.

JlaBnenre cBera (B YAaCTHOCTHM, JIaBJI€HHWE CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollytro moBepxHocTh). Ombitel I1. H.
JleGenena.

BosHoBBIE cBOMcTBa yactull. Bonnel ne bpoiutd. JInvHa BosHbl e bpoins u
pasMepbl 00JacTH JIOKaIM3aluu JABWXKYylelcsa yactuubl. KopmyckymispHo-
BOJTHOBOM Ayanu3M. J{udpakius 3JeKTpOHOB Ha KpHUCTaIax.

Crneunduka usmeperuii B Mukpomupe. COOTHOIIEHUST HEONpeNeaEHHOCTE N
I'eiizenbepra.

TexHuYeCKHuEe YCTPOWCTBA M TEXHOJIOTHUYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATUYUK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

®otorh(dHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeEIIHETO GoTodddexTa.



HccnenoBaHve  3aBUCUMOCTH  COIPOTHUBIICEHHSI  MOJYNPOBOAHUKOB — OT
OCBEILIEHHOCTH.

Ceroauo.

Conneunas Oarapest.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

Hccnenosanue poropesucropa.

N3mepenne noctostaHOM [Imanka Ha ocHOBE uccienoBanus Gporodddekra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO] OT HAIIPSIKEHUS.

Tema 2. Qusuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTPOEHUS aTtoMma. IlnaHerapHas Mozenb aToma
Peszepdopna.

[Toctynatel bopa. M3nyuenue u nornomienne GOTOHOB MPH MEPEXoie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JPYTOW.

Bune! ciektpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE H3Iy4ueHHe cBeta. Jlasep.

TexHu4yecKkre yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPaTbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopna.

HabGnronenue IMHEeHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHL.

Onpenenenue JIMHBI BOJHBI J1a3€PHOTO U3ITYYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

Habronenue nuHeyaToro CekTpa.

HccenmenoBanne CriekTpa pa3pekeHHOT0 aTOMAPHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoM Punbepra.

Tema 3. Qu3uka amomHo20 A0pa u 31EMEHMAPHBLIX YACMUY,.

Hyxnonnas moxens siapa ['eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Alnbda-pacnaja. DJNEKTPOHHBIA M TO3UTPOHHBIN OeTa-
pacran. ['amma-n3nyyeHue.

3aKOH paJUOAKTUBHOIO pacnana. PaguoakTUBHBIE H30TOIBI B IPUPOJIE.
CBoiicTBa MOHU3HUPYIOLIErO W3JIy4eHUs. BiusHuEe paanoakTHBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI POH n3inydenus. Jozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlegekt Macchl siapa.

Anepurie peaknuu. [enenne u cuntes siaep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AIEPHOU IHEPIETUKHU.

Mertonap! perucTpalvy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.



OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuOHBI, ME30HBI W JICITOHBI.
[IpencraBnenne o CranpapTHO Mozenu. KBapK-TJIFOOHHAs MOJENb aIPOHOB.

®usuka 3a npenenamu CrangaptHo mozaenu. TéMHas Marepus U TEMHas
SHEPIUsl.

EnuHcTBO Qusnueckoil KapTUHBI MHpA.

TexHn4eckne yCTpOWCTBA U TEXHOJIOTHYECKUE MPOLIECCHL: JO3UMETP, Kamepa
BuiibcoHa, SAEpHBIA  peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAsl ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npakmukym.

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanre paauoakTUBHOTO (POHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3y4yenune noromeHus 0eTa-4acThIl aTFOMIUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIafiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMHUH. [IprMEHUMOCTh 3aKOHOB (U3MKK JUIsi OOBSICHEHUS MPUPOJIbI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoOHOMUYECKHX HCchaeqoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIIBI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3NBI, IIAHETHI, UX BUIUMOE
JBI>KCHUE.

ConHeyHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounnk sHeprun CoiHIA U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIILHOCTU. BHYTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii I[lyts — nama T'amaktuka. Ilonoxenune u aBwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapbl. UEpHBIE ABIPHI B SApAX
rajaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Pazoeranue rajgakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus.

Hab6mronenust 3B€3qH0r0 HEOAa HEBOOPYKEHHBIM TJIA30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUIIOKECHHUHN JJIsT OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUe
3BE3ILI.



HaGmronenuss B Tteneckon JlyHbI, IUIaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOILJICHUM.

Pu3nyecKui NPaKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX NPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCHUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
O1eHKa rpaHuI] HOTPEUTHOCTEN.

IIpoBeneHre  KOCBEHHBIX  U3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(¢u3NYeCKUX BEIMYMH, NPOBEpPKA IMPEAJIOKEHHBIX TMIOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  paslenax  «YUYECHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O06o0maroniee NOBTOPEHUE.

O0o001ieHne U cucTeMaTH3alusl CoiepKaHus pa3AesioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaMUKay, «Konebanus
U BOJHBD», «OCHOBBI CIENHAIBHOM TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnKa», « JIEMEHTbl aCTPOHOMHUH U ACTPOPUZHKIY.

Ponr ¢usuku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJOTHYECKOMH,
COLIMAJIbHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, poJib U MECTO (PU3UKH
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTUHE MUpPA, 3HAYCHHUE ONMCATEIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIIBHOM UM  MPOTHOCTHYECKOW  (DyHKIMIA
(bu3nuecKkoil Teopuu, poisib (PU3MIECKON TEOpUH B (POPMHUPOBAHUU MPEICTABICHUI
0 (usmueckol KapTUHE MHUpPA, MECTO (PU3NUECKONW KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLIE.

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYILECTBIISIETCSA C YYETOM COAEPIKATENBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM OO0 HAYUHOZ20
nO3HaHuA: ABJICHHUE, HAay4yHbId (DAaKT, rumotesa, (pu3MUecKas BEIUYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJAECIb, H3MEpPEHHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1adOpaTOPHsL.

Mamemamuka: pEWICHUE CUCTEMBl YypaBHEHUW. TpPUTOHOMETPUYECKUE
(GYHKIUHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMH HA OCH KOOPIAWHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (QyHKUUNA. [Ipu3Haku mNOMOOMSI TPEYroJIbLHUKOB,
OTIpeJIeIICHHE TUTOMIAIN TIIOCKUX PUTYp B 00BhEMa Tell.

Buonozua: >nexkTpuueckue SBJICHHUS B JKUBOM NpuUpoje, KoseOaTelbHbIE
JBWKEHUS B JKMBOW NPHUPOJAE, OSKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
DIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAKIIEH  Cpensbl,



yJIbTPa3BYKOBasi JUArHOCTUKA B MEJHUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBIN
aHaJIu3.

T'eocpaghusa: wmarHuTHBIE TMOJIOCA 3€MIIM, 3QJIEKH MArHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, SJEKTPOMAarHUTOB,
ANIEKTpOJBUTaTENb SIKOOU, TeHepaTop MEPEeMEHHOr0 TOKa, MHIYKIMOHHAs Ieyb,
JMHUU 3JIEKTpONEepeiay, JIEKTPOJIBUTaTeNb, pajap, paluonpuéMHIK, TEJIEBU30D,
anTeHHa, TtenedoH, CBU-meub, ynbTpa3ByKoOBas JUArHOCTHKA B TEXHHKE,
MPOCKIIMOHHBIN alapar, BOJOKOHHAs ONTHUKA, COJIHEUHAsl OaTapesi, CITyTHUKOBBIE
NPUEMHHKH, sAJIEpHAs SHEPTEeTUKA U IKOJIOTUUECKUE ACTIEKThI €€ pa3BUTHSI.

[INTAHAPYEMBIE PE3VJIbTATBI OCBOEHUSA I[TPOI'PAMMEI 11O ®U3UKE
HA VYPOBHE CPEIHEI'O OBHIETO OBPA3OBAHUAJIMUYHOCTHBIE
PE3VYJIbBTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHoro mnpeamera «Duszukar
JOJKHBI OTPakaTb TOTOBHOCTb M CIIOCOOHOCTH 00YYaroIIMXCsl PyKOBOACTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JIMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAlM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIrO OOIIECTBAa, PACIIMPEHUE KU3HEHHOIO
ONBITA U OMbITA JACATEIBHOCTH B IPOLIECCE peaM3alMd OCHOBHBIX HaIIPaBJICHUMN
BOCIIUTATEJILHOU JESATENBHOCTH, B TOM YHUCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPAXKAAHCKOM  MO3ZUIMM  OOydYaroIIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e IMPUHATHE TPAJAULMOHHBIX OOIIEYEIIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO AESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
oOIIecTBa, Y4YacTBOBaTb B CaMOYIpaBlIE€HWHM B 00pa30oBaTEIbLHOU
OpraHu3aluy;

e yMEHHE B3aUMOJCICTBOBAaTH C  COLUMAJIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLIHUAMU U HA3HAUCHHUEM;

e TOTOBHOCTH K TYMAaHUTAPHOM U BOJIOHTEPCKOU ESTEIBHOCTH.

NATPHUOTHYECKOr0 BOCIIMTAHUS:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOH WUJICHTUYHOCTH,

NaTpUOTHU3MA;



e IICHHOCTHOE OTHONIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIaM, JOCTHKEHUSIM

POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.
JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

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

e CIOCOOHOCTH OIEHMBATH CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC pELICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIAJIa B MOCTPOCHUE YCTOMUMUBOIO Oy IyIIIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOUasg JCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.
TPYAOBOI0 BOCIIUTAHMS:

e HHTEpEC K pa3nu4HbIM cepam mpodecCuoHaNbHON JESTEILHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (QU3UKOM U TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOp OyAyllel mpodeccuu U peain30BbIBATh COOCTBEHHBIC
YKW3HEHHBIE TIJIaHbI;

e TOTOBHOCTb MU CHOCOOHOCTh K OOpa3oBaHUIO U CaMOOOpPA30BAHUIO B
00nacTu GU3HMKHU Ha MPOTSIKEHUU BCEU KUZHHU.

IKOJIOTHYECKOTr0 BOCIIUTAHMS:

e Cc(hOpMUPOBAHHOCTh KOJIOTHYECKOW KYJIBTYPbl, OCO3HAHUE TI00aIBHOIO
XapaKTepa 3KOJOTUYECKHUX MPOoOJIeM;

e IUIAHUPOBAHUE U OCYUIECTBIICHHE IEHCTBUI B OKpPY)KAIOUIEH Cpellie Ha
OCHOBE 3HAHUS LIEJIENM YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

e pACIIMPEHHE ONbITA ACATEIBHOCTA SKOJOTMYECKOM HaIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKe.

HEHHOCTH HAYYHOT0 MO3HAHMS

e c(hOpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UYECKON HAYKH;

e OCO3HaHUE ILIEHHOCTM HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B MPOLECCE
U3y4eHUs (PU3MKU OCYHIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NEATEeIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJoruyeckue 1eMcTBUA:
e CAaMOCTOSITEILHO  (OPMYJIUPOBATH W  aKTyaJu3UpoOBaTh MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONpENCNATh LEIH ACATEIbHOCTH, 3a/1aBaTh MapaMETPbl U KPUTEPUU HX
JIOCTHIKCHMSI,;



BBISIBISITH  3aKOHOMEPHOCTM M TNPOTUBOPEYHST B PacCMATPUBAEMBIX
(bu3NYECKUX SIBICHUAX;

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIIUXCS
MaTepUaAJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTh, OLEHUBATH COOTBETCTBHE
PE3yIBTAaTOB LIEJISIM, OLICHUBATH PUCKU MTOCIEACTBAN EATENBHOCTH;
KOOPAMHUPOBATh U BBIMOJHATH pabOTy B  YCIOBHSIX pPEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BJIa/IETh HAy4YHOH TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHATUSMU U METOJAMHU
buznuecKoil HayKu;

BJa/J€Th  HaBbIKAMU  Y4€OHO-MCCIENOBAaTENbCKOW U MPOEKTHOU
NESATEIIBHOCTH B 00JIaCTU (PU3UKHU, CIIOCOOHOCTBIO U TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HuecKoro
COJIEpKaHUsl, MPUMEHEHHIO PAa3IMYHBIX METOI0B TO3HAHMS,

BJIAQ/IETh BUAAMH JACSITEILHOCTH MO TOJyYEHWI0O HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX
CUTyallUsiX, B TOM YHUCJI€ NPU CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIacTU
bu3uKy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJW3WpOBaTh 3a/aady,
BBIJIBUTATh TUNOTE3y €€ pelieHus, HaxXOAUTh apryMEHThl IS
JTIOKa3aTelbCTBa CBOMX YTBEPIKICHUM, 3a/JaBaTh MapamMeTpbl U KPUTECPUU
pelIeHus;

aHAIIM3UPOBATh TOJYYCHHBIE B XOJA€ PEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEILHOU
JeSITEIbHOCTH, B TOM YHUCJIC TIPU U3YYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHWS MO0 (U3HKE B MPAKTHYECKYIO 001acTh
KU3HEICSATEbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTeH;
BBIIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI ¥ PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIAJICTh HABBIKAMH TOJy4YeHUS WHPOpMAIMKA (PU3HUECKOTO COJEPIKAHMS
Y3 UCTOYHHUKOB PA3HBIX THUIOB, CAMOCTOSITEIBHO OCYILECTBISATH ITOMCK,



aHalli3, CHCTEMAaTU3alMI0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (DOPM Ipe/ICTaBICHHUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIOJIb30BaTh CPEACTBAa HMH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH B  pPEUICHUH KOTHUTHBHBIX, KOMMYHHMKATUBHBIX U
OpPraHM3aIMOHHBIX 3a/ad C COONIIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, PECypcocOepeKeHusl, MPaBOBBIX U
TUYECKUX HOPM, HOPM HUH(OPMAIIIOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COAEPIKaHUS B pa3iIMyYHBIX (popmartax c
y4€TOM Ha3Ha4YeHHUs HH(OpMAIMK ¥ 1EJIEeBOM ayIuTOpuu, BbIOUpas
ONTUMAIbHYIO (POPMY TPEICTABICHUS U BU3YyaIU3AIIH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

OCYILIECTBIATh OOILEHWE Ha YpoKaXx (HU3MKM U BO BHE-YpPOUHOMH
NEATEIIBHOCTH;

pacno3HaBaTh MPEANOCBUIKA KOH(MDIMKTHBIX CHTyalMd M CMsI4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JOTUYHO W3JIaraTb CBOIO TOYKY 3PEHHsI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPE/ICTB;

IIOHUMATb W MCHOJIB30BAThb  IPEUMYyLIECTBA  KOMAHIHOM U
WHIUBUYAIbHON paOOThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHUA C Y4ETOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEN KaKJI0I'0 YJI€HA KOJIJICKTUBA;

IIPUHUMATh 1E€JIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUA 110 €€ JOCTH)KEHHUIO: COCTABJIATH ILIAH
NENUCTBUMN, paclpeiesisiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOI0 y4aCcTHHKA KOMaHAbl B
oOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipeuiaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3MIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IMYHBIX
CUTyallusiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:

CaMOCTOATENILHO  OCYIIECTBIIATH MO3HABATEIBHYIO JCSITEIHHOCTh B
obnmacTi (GU3NKKM W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;



CaMOCTOSITEJIBHO COCTAaBJIATH IIJIAH PELIECHUS PACUETHBIX U Ka4ECTBEHHBIX
3a]a4, TUIaH BBIMOJTHEHUS MPAKTHUYECKOH pabOThl ¢ yYETOM UMEIOUINXCSA
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYallUsM;

paclMpsATh paMKM ~ y4eOHOro IpeaMera Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

JienaTh OCO3HAaHHBIA BBHIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CcTBOBaTh (HOPMHUPOBAHHMIO M TPOSIBICHUIO SPYAHULIMU B 00JIacTU
($u3MKHN, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIBTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBHI B JICSATECIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIQJICTh HABBIKAMM  [IO3HABATEJIBHOM peduiekcun Kak OCO3HaHUS
COBEPIIIAEMBIX JIEMCTBUN M MBICIUTEIBHBIX MIPOLECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

HCIIOJB30BaTh MPUEMBI pedIIeKCUH I OIEHKH CUTyalluh, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO INMPHUHHUMATh PEUICHUS IO HUX
CHIDKCHHUIO;

MPUHMMATh MOTHBBI M ApryMEHTBl JIPYTrHX MpPH AaHAJIW3€ PE3yJbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX NPU AHAIN3E pPE3yJIbTATOB
JIEATEIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B mporecce AOCTHMXEHHS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTPAMMBI TIO
bu3zuke s ypoOBHA CpeaHero ooOmero oOpa3oBaHUd Yy 0O0yYaroluXxcs

COBEPIICHCTBYETCS HMOIIMOHATbHBIH UHTEIUICKT, IPEIoJIararoIui
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWs,  BKJIIOYAIONIETO  CIIOCOOHOCTH  TIOHMMAaTh  CBOE

HMOIIMOHAJIBHOE COCTOSTHUE, BUIETh HANpPABICHUS PA3BUTHS COOCTBEHHOM
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUS, BKIKOYAIOIIErO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJCHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBISATH TMOKOCTh, OBITH OTKPHITHIM
HOBOMY;



BHYTPEHHEW MOTHUBAILIMY, BKJIIOYAIOIIECH CTPEMIIEHUE K JTOCTHXKCHUIO LIEIU
Y yCIIEXY, ONTUMU3M, NHULIUATUBHOCTh, YMEHHUE JAEHUCTBOBAThH, UCXOAS U3
CBOMX BO3MOXKHOCTEH;

SMIIATHH, BKIIOYAIONIEH CIOCOOHOCTh ITOHMMATh AMOIMOHAJIBHOE
COCTOSIHUE JPYTUX, YYWUTBIBaTh €ro IMpHU OCYIIECTBICHUM OOIIEHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHOIIICHHS C JPYTMMH JIIOJbMH, 3a00THTHCS, IPOSIBISATH HHTEpEC U
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI

K xonmy oOyuenuss B 10 knacce mpeaMeTHbIE PE3yJIbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHMUIA:

NOHUMAaTh POJb (U3UKA B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKON, COLMAIbHOM M JITHYECKON cdepax eATEeIbHOCTH
4eJI0BEeKa, POJb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOH KapTUHE MUpA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKON  (QYHKIUMNA  (PU3MYECKOH TEOpUM —  MEXaHUKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMHUKH, POJb (PU3UYECKON TEOPHH B
(bopMHpPOBaHUH MPEACTABICHUHN O (PU3NUECKON KapTUHE MUDPA;

pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKuX Tel H
MPOIICCCOB  (SIBJICHWI): WHEpIMalibHAas CHUCTeMa OTcuéra, abCOIIOTHO
TBEPJOE TENO, MaTepualibHasg TOYKa, PaBHOYCKOPEHHOE JBUKEHUE,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras naedopmariusi, aOCOIIOTHO
ynpyroe 1 abCOIIOTHO HEYIPYroe CTOJIKHOBEHHUS, MOJIEH Ta3a, )KUAKOCTU
U TBEPIOTO (KPUCTAJUIMYECKOTO) Teja, UealbHbI ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE 3JIEKTPUYECKOE MOJIE;

paznuyaTh ycioBHs (TpaHULbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXaHMYECKHE IIPOLIECChl U SBIICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TepeMelieHus,
3aKkOHbl HpIOTOHA, TMPUHLWII OTHOCUTENBHOCTH [l 'amuies, 3aKkoH
BCEMHMPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCAa U MEXAHUYECKOU
DHEPrUM, CBSI3b PadOTHI CUJIbI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIIOBUSI paBHOBECUS TBEPAOro Tejia), MPU STOM  HUCIHOJIb30BATh



MAaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anmmes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HWMIYJIbCAa U
MEXaHUYECKOM YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIOIb3YsI
ocHOoBHBIe monoxeHHs: MKT u 3aKkoHBI MONEKYJISpHON (U3HKH U
TepMOJUHAMUKN (CBA3b JAaBJEHUA HJCATBLHOIO Ta3a CcoO CpeaHei
KMHETUYECKOW SHEpPruer TEIIOBOTO IBWKEHHUS M KOHLEHTPALHMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
SHEPIruel TEMJIOBOTO ABUKECHHS €r0 YACTHII, CBSI3b JIABJICHUS UIECATBHOIO
raza ¢ KOHLEHTpalUMEeW MOJEKYJI H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUs] PHEPTUU B TEIUIOBBIX MpOIEccax), MPU ITOM HCIOIb30BaATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiraneipoHa,

aHAJTU3UPOBaTh U OOBSACHITH JJICKTPUUYECKUE SBJICHUS, HCHOJb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHMUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
AIEKTPOCTATUUECKOrO0 MOJIsI, NPUHLUMI CYNEPHO3ULUUA DIECKTPUUYECKUX
MOJIEW, MPU ATOM YKasbiBas YyCJIOBUA NPUMEHUMOCTH 3akoHa KyioHa, a
TAK)K€ TMPAKTUYECKH BAXKHBIC COOTHOILICHUS: 3aKOHbI OMa i y4yacTka
Henu W JUid 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH JIxoyns—Jlenua,
npaBuia Kupxroda, 3akonsr @apajes 1)1 dJI€KTPoIn3a);

ONMKCHIBATh (PU3WYECKUE TPOIIECCHl U SIBJICHUS, HCIOIB3YS BEITUYUHBI:
MEePEMENIECHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTCHIUAIbHAs DSHEPTUsi, KUHETHUYECKAS
DHEPrus, MEXaHWYeCKas SHEPrus, padoTa CHUJIbI, IEHTPOCTPEMHUTEIBHOE
YCKOpEHUE, Cuila TSKECTH, CHiAa YNPYTOCTH, CUjla TPEHHS, MOILIHOCTb,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emiéil BOMM3M €€ MOBEPXHOCTH,
sHEprusi ynpyroil aedopmanud MPYKUHBI, KOJIUYECTBO TEIJIOTHI,
abcoJIfoTHas TeMmImepaTrypa Teja, padoTa B TEPMOJAMHAMUKE, BHYTPECHHSS
DHEPrUs WACATLHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOTO Trasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIIoBOro
JIBUTATENSA; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JIEKTPUUECKOTO TOJIs,
HaNpsHDKEHHOCTh TIOJII TOYEYHOTO 3apsija WIM 3apsDKEHHOro Iapa B
BAKYyME WU B JUAJEKTPUKE, MOTECHIHAT 3JIEKTPOCTATUYECKOTO MOJIs,
pPa3HOCTh  MOTEHIMAJNOB, JJEKTPOABIKYIIAs CUJa, CWiIa  TOKa,
HanpspDKEHWE, MOIIHOCTh TOKA, JJIEKTpHUYECKass €EMKOCTb IIJIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHUE Y4YaCTKa LIEMNU C MOCJIEAOBATEIbHBIM H



napajuieIbHBIM COSMHEHHEM PE3UCTOPOB, SHEPTHUS SJCKTPUUECKOTO OIS
KOH/ICHCATOopa,;

OOBSICHATH ~ OCOOGHHOCTH  NPOTEKaHUS  (UINYECKUX  SBICHUM:
MEXaHUYECKOE [IBIKEHHE, TEIIOBOE JIBI)KEHHME YacTHI[ BEIEeCTBa,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JBIKeHUE, TUudPy3usi, ucrnapeHue,
KUTICHUE U KOHJCHCALIWS, IIJIABJICHUE U KPUCTAIUTU3AallKs, HAlIPaBIEHHOCTD
TEIUIONEpeIaun, dICKTPU3AUS TEJ, IKBUMOTCHIUATHLHOCTh MOBEPXHOCTH
3apsKEHHOTO MTPOBOJTHUKA,

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
IpYyrol C  HUCIOJIb30BAaHUEM MPAMBIX  U3MEPEHUN, TMpU  ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHUPOBATH pE3yabTaThl MOTYyYECHHOU
3aBUCHUMOCTH (PU3NYECKUX BEIWYMH B BHUAEC TIpapUKOB C YYETOM
aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIeNIaTh BBIBOJIBI IO pe3yJibTaTaM
UCCIIEIOBAHMUSI;

IPOBOJNTH KOCBEHHBIE HM3MEPEHUs (DU3MUECKUX BEIHYMH, MPU HTOM
BBIOMpaTh ONTHMANBHBIA METOJ M3MEPEHUS, OICHUBATh aOCONIOTHBIE U
OTHOCHTENbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUIOTE3bI: MJIAHUPOBATh
HKCIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJTy4YeHHBIE PE3yNbTaThl U JENaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUMOTE3bI;

co0Ir01aTh IpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUH HCCIIET0BaHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TMpPaKTUKymMa ©  y4eOHO-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIEeATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00PaTOPHOro 000pYAOBaHMUS;

peuiath pacy€THbIC 3aJadyd C SIBHO 3aJaHHOW WM HESBHO 3aJaHHOU
¢u3znyecKkoil MoJeIb0: Ha OCHOBAaHMM aHallM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (U3MUECKON MOJCIM, OTBeYaromed TpeOOBaHUSIM  3aJIaud,
OPUMEHATH  (OPMYINBI, 3aKOHBI, 3aKOHOMEPHOCTH M  TOCTYJAThI
¢u3nYeCKUX TEOpUl TpPH MCIOJIH30BAHUM MATEMAaTHUYECKUX METO/IOB
pelIeHus 3a/1a4, IPOBOAUTH PACUYEThl HA OCHOBAHUHM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBATh PE3YJIbTaThl M KOPPEKTUPOBATH METObI PEIICHHS C
y4€TOM TOTYYEHHBIX PE3YJIbTaTOB;

pemath KayeCTBEHHBIC 3a7aud, TPEOyIolIue NpPUMEHEHHUS 3HaHWH U3
Pa3HBIX pa3neioB Kypca GU3MKH, a TAK)KE WHTETPalliu 3HAHUHN U3 APYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO LHMKJA: BBICTPaMBaTh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI C OOPOi Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;



UCIIONIb30BaTh TEOPETHYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
NPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHON
NeSATEIbHOCTH YEJIOBEKa, CBS3aHHOM C (U3MYECKUMHU TIPOIEcCaMu, C
MO3ULIMNA SKOJIOTUYECKON O€30ITaCHOCTH, MPEACTABICHUHN O palliOHATHLHOM
MPUPOAOTIOIH30BAHUN, & TAKXKE Pa3yMHOM HCIIOJIb30BAHUM JTOCTHXKCHUIM
HAYKM W TEXHOJOTHM Uil JAJIBHEHIIETO Pa3BUTUS YEJIIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh pa3IuyHble CrOcoObl paboThl ¢ MHpOpMaLUEH (PU3UYECKOTO
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJIOTUI, TPU 3TOM HCHOJb30BaTh COBPEMEHHbIE HH(OPMAILIMOHHbIE
TEXHOJIOTUH JUIsI TOMCKA, NEpepadOTKM M MpEeAbsIBICHUS Y4YEOHOU U
HAy4YHO-TIOMYJISIPHOU MH(pOPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUH
uHbOpMallMy, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4eOHO-UCCIEI0BATENLCKUX padoT;

paboTath B TpYyIIE C MCIOJHEHUEM pPa3IMYHBIX COLUAIBHBIX POJIEH,
IJIAaHUPOBATH PA0OTy IPYIIbI, PALIMOHAIBLHO PACHIPENEATh AeTENbHOCTD
B HECTaHJApPTHBIX CUTYyallMsIX, aJIeKBaTHO OLICHUBATh BKIJIAJ KaXJOro U3
YYaCTHUKOB TPYIIHI B pELICHHE pacCMaTpUBAEMOM MPOOIEMBI;

NPOSIBJISITH MOTUBALIMIO K OyAyuied npodeccuoHaIbHOM AeATEIbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODUIIS.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJKHBI OTPaXKkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMECHUM:

MOHUMATh POJIb  (PU3UKU B  SKOHOMHYECKOH, TEXHOJIOTUYECKOM,
COIMAJIBHON M 3TUYECKON cdepax AesSTEIHPHOCTA YEJIOBEKa, POJib U MECTO
GU3MKKM B COBPEMEHHON HAYYHOW KapTHHE MHpA, POJb ACTPOHOMHUHU B
IPAKTUYECKOM  JICITEIbHOCTH YEJIOBEKA U  JAIBHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHHE ONUCATEIbHOW, CUCTEMATU3NPYIOLIEH,
OOBSCHUTENHLHON M MPOTHOCTUYECKON (GYHKUMNA (pU3ndyeckoil Teopuu —
AIEKTPOJANHAMUKH, CHEUUAIBHOM TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOU



¢usuku, ponb (u3HUECKOr TeopuH B (HOPMUPOBAHUU MPEACTABICHHUI O
buznyeckoil kKapTuHEe MUpPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE;
paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DJIIEKTPUUECKOE U  OJIHOPOJHOE
MarHuTHOE MOJIA, TApPMOHUYECKUE KOJIeOaHNsl, MATEMAaTUIECKUN MasITHUK,
UCANBHBIA TMPYXUHHBIM MAasATHUK, TAPMOHUYECKHE BOJHBI, HACATbHBIN
KoJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeNIeld aToMa, aTOMHOTO SiJjpa U
KBaHTOBOW MOJIEJIH CBETA;

paznuyaTth ycioBHs (TpaHUllbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMU XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB H
OTrpaHUYEHHOCTD UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBSACHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUA,
UCIIOJIb3YSl OCHOBHBIE TMIOJIOKEHHMSI M 3aKOHBl JJIEKTPOJAWHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOTO 3apsana, cuina Awmmnepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKOMM, TnpaBwio  Jlenma, cBa3p  JJIC
CaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILENU CO CKOPOCTBIO
U3MEHEHUsT  CWJIbl  TOKa,  TOCTyJaThl  CHEUUAIbHOH  TEopuH
OTHOCHUTEJIbHOCTU DUHINITEIHA);

aHAJIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOLECCHI U SIBICHHUS, UCIOJIb3YSI
MOJIOKEHUSI  KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODHWHINTEHHA  JUIs
dotorpdexra, mepBpli U BTOpoM mocTynarel bopa, mnpuHIUI
COOTHOIIICHUsI HeompenenéHHocTeil [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaIMoOaKTUBHOIO pacraja);

ONKCHIBaTh (PU3MUECKHE MPOLECChl U SIBJICHHUS, HCIONb3Yys BEITUYMHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANOB, OAJIEKTPOJABIKYINAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MAarHUTHBIA TMOTOK, cujia AMIIepa, WHIYKTUBHOCTH,
ANEKTPOJABIKYILAS. CHUJIAa CAMOMHIYKLUMH, 3HEPrus MArHUTHOTO MOJIS
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MMITYJIbC, IIOJHAs DSHEPIHUs,
SHEpPrusi TMOKOsI CBOOOJHOM 4YaCTHIIBI, PHEPrHsl W HUMITYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsil A1Ipa, SHEPT Ul CBS3H sIIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUSd  (PUIUYECKUX  SBJICHHM:
AJIEKTPOMArHUTHas! MHAYKLHMS, CAMOMHIYKIUS, PE30HAHC, MHTEpPEpEeHLIUs
BOJIH, Judpakuus, [OUCIEpcHs, TOJHOE BHYTPEHHEE OTpaXKeHHE,
dotosnexktpuueckuii dhdext (dororddexr), ambda- m Oera-pacmambi



anaep, TaMMa-u3aydeHue sanaep, (GU3NYecKue MNPUHIUIBI CHEKTPATbHOTO
aHanmu3a u paboTHI Ja3epa;

ONpENENATh HaIpaBiI€HUE WHIYKUWHA MAarHUTHOTO MOJSl NPOBOJHHMKA C
TOKOM, CHJIbI AMmIiepa u cuiibl JIopeHiia;

CTpOUTH M300pakeHUe, CO3/JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHUKHU;

IPUMEHATH OCHOBOINOJAraloUMe ACTPOHOMUYECKUE IOHATHS, TEOPUH U
3aKOHBI JUIS aHaiuu3a M OOBSICHEHUS (PU3NYECKHX MPOIECCOB,
MPOUCXOMSIIUX B 3BE371aX, B 3BE3NHBIX CHCTEMaX, B MEXIaIaKTUYECKOM
cpelie; IBUKEHUs HeOECHBIX TeJ, BOJIOLNHU 3BE3N U Beenennoii;
IPOBOJUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (PU3MYECKUX BEIUYHH C
UCIIOJIb30BAHUEM TNPSIMBIX HW3MEPEHUW, NPH 3STOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW 3aBUCHMOCTH
¢u3nyecKkux BEIMYUMH B BHJE TIpapuKoB C YYETOM aOCOIIOTHBIX
NOTPEIIHOCTE  M3MEPEHUW, JellaTh  BBIBOABI IO  PE3yJbTaTam
UCCJIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHHS (U3MYECKUX BEIUYMH, IPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OILICHUBATh aOCONIOTHBIE U
OTHOCHUTEJBbHBIE ITOIPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MIJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIU3UPOBATh
IIOJIYYCHHBIE PE3yNbTaThl W J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIOTE3B;

OMMKCHIBATH METO/IbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax Yy4YeOHOro DJKCIIEpUMEHTa, TNpPAaKTUKyMa M  y4eOHO-
UCCJIEIOBATENIBCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTETHHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

peuiath pacy€THbIC 3aJadyd C SIBHO 3aJaHHOW WM HESBHO 3aJaHHOU
(bu3MUecKol MOJENbI0: HAa OCHOBAaHMM aHalu3a YCIOBUSA BbIOMpaTh
bu3nuecKkue MOJEeN, OTBEYarolue TpeOOBaHUSAM 3aJayH, MPUMEHSTH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
OpU  HCIOJb30BAaHMM MaTEeMAaTUYECKUX METOJOB pEeUICHHs  3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PELICHUSI C YYETOM MOITYYEHHBIX
pE3yNbTATOB;

peliaTth KayeCTBEHHbBIC 3a/Jauyd, TpeOylolle MNPUMEHEHHUs 3HAHUW U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TAKKE UHTETPAIUN 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO



LEMOYKY PaCCyKJIEHUI C ONIOPOil HA N3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS A OOBSICHEHUS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB;

OPUBOJNUTH TNPUMEPHl BKIAJa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
($U3UKOB B pa3BUTHE HAYKH, B OOBIACHEHHE MPOIECCOB OKPY>KAIOIIETO
MUPA, B PA3BUTUE TEXHUKU U TEXHOJOTUH;

aHaJIN3UPOBaTh U OLIEHUBATH MOCIIEICTBUS OBITOBOM M POU3BOACTBEHHON
JESTEIIBHOCTH 4YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMHU TPOLIECCAMHU, C
MO3UIINI FKOJIOTHUUECKON O€30MMacCHOCTH, MPEICTABICHUN O pallMOHATILHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JTOCTHKEHHM
HAyKM M TEXHOJOTMH JUIs JaJbHEHUIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
00I11eCTBA;

NPUMEHATh pa3iuyHble crocoObl paboTel ¢ MHpOpMaLUel (HU3NIECKOro
COJIEp)KaHUSI C MCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJIOTHI, TPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMALIMOHHbIE
TEXHOJOTMM JJI1 TIOMCKA, NepepadOTKU U NPEbsBICHUA Y4YEOHOH u
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uH(pOpMaMK, MOIYYEHHOW U3 Pa3IUYHbIX HCTOYHHMKOB, KPUTUYECKH
aHANM3UPOBaTh  MOJY4aeMyl0 UWH(MOpPMAUI0O U  OLICHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(OpMaLUY;

IPOSIBIISATH OpraHU3alMOHHBIE U NO3HaBaTeNIbHbIE YMEHHUS
CaMOCTOATENILHOTO ~ NPUOOPETeHHs] HOBBIX 3HAHUW B Ipolecce
BBINIOJIHEHUS MPOEKTHBIX U y4eOHO-UCCIEI0BATEIbCKUX PAOOT;

paboTaTh B TpyHNe C HCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYMIIbI, PAMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBATHO OLEHMBATH BKJAJ KaXJOro W3
YYaCTHUKOB T'PYMIIbI B pEIEHUE pacCMATPUBAEMON MTPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oynymieil npodeccuoHanbHOU AeATEIbHOCTH 110
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIs.
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uncmumyma um. 11.H.
Jlebeoesa Poccuiickoii
akademuu Hayx

15

43 ®du3uKa aTOMHOTO fA7Ipa U

OJICMCHTAPHBIX YaCTUI]




Hroro no pazneny 25

Paznea S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DneMEHTHl aCTPOHOMUU U

5.1 12

acTpo(U3HUKH

Hroro mo pazueny 12

Pazzea 6. PU3HUYECKHUI MPAKTUKYM

6.1 DuznUecKuil IPaKTUKYM 16

16

Wroro mo paszneny 16

Pa3nea 7. OBOBIIAIOIIEE IIOBTOPEHUE

Cucremaruzanuys u 00001eHue
MIPEIMETHOTO COJICPIKAHUS U
OIBITA AESATENHHOCTH,

7.1 R 15
MPUOOPETEHHOTO MPU
u3ydeHuu kypca pusuku 10 —
11 knaccoB
Uroro no pazneny 15
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB 170

I10 ITPOIT'PAMME

16




IIOYPOYHOE IIVNIAHUPOBAHMUE

10 KUIACC
KounyecrBo yacoB
Ne Kour Mpak Jlata DJIeKTPOHHBI
Tema ypoka Bee | POT® THEEC | e ¢ nugppoBbIe
n/ Hble KHe o6pazoBareln
ro HHUS
1 paﬁo paﬁo HbIe pecypchl
ThI ThI
1 Omsnka — pyHIaMeHTa bHAS HayKa O IPUPOJIe 1
5 Hay4HbIii MeTO TTO3HAHUS ¥ METOBI NCCIICIOBAHHS 1
¢bu3nIecKnX SIBICHUN
3 DKCHEpUMEHT U TEOpHs B IIPOLIECCE TIO3HAHUS ITPUPOJIBL. 1
HaOmonenue u skCcriepuMeHT B prsnke
4 CriocoObI U3MepeHusT PU3NIECKUX BETHIUH 1
5 AGComoTHas 1 OTHOCHTEIbHAS TTOTPEIIHOCTH U3MEPEHUH 1
(U3NYECKUX BETMYUH
MogenupoBanue B ¢pusuke. Pons u mecto ¢puzuku B
6 (hopMHpPOBaHNH COBPEMEHHON HAyIHOH KapTHHBI MHUpPa, B 1
MIPAKTHYECKOH AEATeIbHOCTH JIF0ICH
Mexanuueckoe qBikeHne. Cucrema orcuera.
7 OTHOCHUTEIHHOCTh MEXaHHUECKOTro ABIKeHus. [Ipamas u 1
oOpatrHas 3a1a4l MEXaHUKU
Panuyc-BeKTOp MaTepuallbHOM TOUKH, €ro IPOEKLUU Ha OCH
8 koopauHat. Tpaektopus. [lepememenne. CkopocTs. Mx 1
MPOEKLIUH Ha OCH KOOPJIUHAT
9 PaBHOMepHOEe npsiMonnHeliHOe NBIbKeHne. ['paduaeckoe 1
OIMCAaHUE PABHOMEPHOTO MPSMOINHEWHOTO IBIKCHUS
10 CrnoxeHue nepeMenieHnii u cCKkopocTeid. Perenne 3amau 1
HepaBroMmepHoe nBukeHNEe. MIrHOBEHHAs! CKOPOCTb.
11 Yckopenue. [IpsMonnHeiHOe TBUKEHUE C TIOCTOSHHBIM 1
YCKOpEHHEM
12 I'padmueckoe onucanne NpsIMOIMHEIHOTO ABMKEHHUS C 1
MOCTOSIHHBIM YCKOPEHHEM
CBoOopHOe majieHue. Y CKOpeHne CBOOOIHOTO TaJICHUSL.
13 3aBHCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS OT BPEMEHHU H 1
uX rpaduKu
14 JIBrmkeHue Tena, OpOIISHHOTO TIOJ] YTJIOM K TOPU30HTY. 1
15 KpuonmneitHoe nBrxenue. J[BIKeHNE 110 OKPYKHOCTH. 1




Yrnosas u n1uHeHas ckopocth. [lepuoa u yacroTa.
LenTpocTpeMuTenbHOE U IOTHOE YCKOPEHHE

16 Konrponbnas pabora o teme "Kunemaruka"
Ilepssrif 3akoH HeroToHa. MHEepManbHbIe CHCTEMBI OTCUETA.

17 IIpunnun otHocutensHoctu 'anunesa. HeunepruansHsie
CUCTEMBI OTCUETa

18 Cua. PaBHogelicTBytommas cuna. Bropoii 3akon Herorona.
Macca

19 Bsaumopeiictsue Ten. Tperuil 3axon HeroToHa

20 [Ipunnun cynepnosunuu cuil. Pemenue 3agad Ha
NIpUMEHEHHE 3aKOHOB HbroTOHA

21 3aKOH BCEMHUPHOTO TATOTEHUs. DKBUBAJIEHTHOCTh
IpaBUTALIMOHHOM U MHEPTHON Macchl

22 Cuta TSDKECTH U YCKOpEHHe CBOOOTHOTO MaICHHUS
JBmxeHne HEOECHBIX TET U UX UCKYCCTBEHHBIX CITyTHHKOB.
[IepBas kocMuueckast ckopocTh. 3akoHbl Kemnepa

23 Oszuaxomnenue ¢ UC3 u modensimu pakem 6 myzee
Camapa - Kocmudeckas.

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena

25 Cuna tpenus. [Ipupoaa v BUasI cui TpeHus. [[BuxeHne B
JKHMJIKOCTH U ra3e ¢ y4ETOM CHJIBI COIPOTUBICHUS CPENBI

26 Hasnenue. I'mapocrarnueckoe napnenue. Cuia Apxumena

97 AbcomoTHO TBepnoe Teno. [locTynmatensHoe U BpaniaTeibHOS
JBIDKEHHE TBEPOTO Tea

28 MoOMEHT cuJiIbl OTHOCUTENIBHO OCH BparieHus. [1nedo cuisl
CroxxeHue cui, NpUIOKEHHBIX K TBepaoMy Teny. LleHnTp

29 TSKECTU Tela. Y CIOBHS PaBHOBECHS TBEPAOro Tena. Buabl
paBHOBeCHs

30 Pemenue 3amay

31 Kontponsnas pabora no teme "{unamuka. CtaTuka TBEpIOTO
Tena"
Hmnynsc MaTepHanbHON TOUKH, CHCTEMBI MATEPUAIBHBIX

32 Touek. LIeHTp Macc cUcTeMBI MaTepHaIbHBIX TOYEK. TeopeMa
0 JIBI)KEHUH LIEHTPa Macc

33 Hmnysbe cHITBl M I3MEHEHHE UMITYJIbca Tella. 3aKOH
COXpaHEeHMs UMIynbca. PeakTuBHOE ABHXKEHHE

34 MowmeHT umItyibca MaTepuanbHoi Touku. Ilpencrasienue o
COXPaHECHUH MOMEHTA UMITYJIbCa B IIEHTPAIBHBIX TOJIAX

35 Pemenue 3ana4

36 Pabota cuibl Ha MajloM M Ha KOHEYHOM TI€pPEMEICHUH.
I'padmueckoe npencrasieHne padoThl CHIBL. MOITHOCTD CHIIBI

37 Kunermueckas sneprus. Teopema 06 n3MeHeHHN
KUHETUYECKOM SHEPIruu MaTepUualbHON TOUKU

38 [loreHnuanbHble ¥ HEMOTEHIUANIBHBIE CUbL. [loTeHIManbHAs
sHeprus. Bropas kocmuyeckast CKOpocThb

39 Tpetbs kocMuyeckas ckopocTb. CBsi3b pabOThI




HETIOTEHIMATBHBIX CHJI C U3MEHEHNEM MEXaHUIEeCKOM
SHEPIHH CHCTEMBI TeJ. 3aKOH COXPaHEHUS MEXaHUIECKOI
SHEPTHUU

Yrpyrue u Heynpyrue CTOIKHOBEHUs. Y paBHeHHe bepHynu

40 JUTSL MI€ATbHOM KUIKOCTH 1

a1 KonrponbHas padora o teme "3aKOHbI COXpaHEHHs B 1
MexaHuke"

42 PasBurue npencraBneHuit o mpupoze TerioTel. OCHOBHBIE 1
monoxernss MKT. Iuddysus. BpoyHoBCKOE nBIDKEHIE

43 CrpoeHue Ta3000pa3HbIX, KUIKAX U TBEPABIX Tl XapakTep 1
JIBIDKCHUSI ¥ B3aUMOJICHCTBUS YACTHI] BEIICCTBA

44 Macca u pa3mepsl MoJieKya (aTomoB). KomrraecTBo BemecTsa. 1
ITocTosinHast ABoraapo

45 Temneparypa. TenmoBoe paBHoBecue. Ilkana L{enbcus 1

46 Pemienue 3amau 1

47 Wneanpupiii ra3. ['a30BbIe 3aKOHBI 1

48 VYpaBrenne MenneneeBa-Kianeiipona. Penienne 3amau 1

49 AoGconroTHas TeMmepatypa. 3akoH [JanmsToHa 1

50 M3omporieccsl B UealbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM 1
BEI[ECTBA

51 I'paduueckoe npeacTaBIeHNE H30IPOIIECCOB: U30TEPMA, 1
n3oxopa, nzodapa

52 OcHoBHoe ypaBHenue MKT 1

53 Pemenne 3amay 1
CB43b a0COMIOTHON TEMIIEPaTyphl TEPMOTHHAMUYECKOH

54 CHUCTEMBI CO CpeJHeH KHHEeTUIEeCKO! 3Heprien 1
MOCTYTATENLHOTO TETIOBOTO JBUKEHHUSI €€ YacTHUII
O0600611IeHNE U cucTeMaTH3as 3HaHui 110 TeMe "OCHOBEI

55 1
MKT"

56 Konrponbnas padora no teme "Ocnost MKT" 1
TepmonuHaMudeckas cuctemMa. 3aJlaHie BHEIIHUX YCIOBUI

57 st TJL cucrembl. BHelHre 1 BHyTpEHHUE TapaMeTphl. 1
[apametpsr T/ crcTeMBl Kak CpeHNE 3HAYCHHS BETHINH,
OTHCHIBAIOININX €€ HA MUKPOCKOIIMYECKOM YPOBHE

58 HyneBoe Hauano tepMoanHaMuky. CaMOIIPOU3BOJIbHAS 1
penaxcanyst TI cucTeMbl K TETIJIOBOMY PaBHOBECHIO

59 Moens uearsHOTO Ta3a B TPMOTUHAMUKE. Y CJIOBHUS 1
MIPUMEHUMOCTH 3TOH MOJeIH

60 VYpasuenne MenaeneeBa-KianelipoHna u BeIpakeHHE IS 1
BHYTPCHHEH SHEPTHH
Bripaxkenue 1151 BHyTpEHHEN SHEPruu 0JTHOATOMHOTO

61 uaeansHOro ra3za. Kpasucraruueckue U HeCTaTUUECKUE 1
TIPOIIECCHI

62 DnemeHTapHas paboTa B TepMoOJHAMUKe. Brrancienue 1
paboThI o rpaduky mporecca Ha pPV-auarpamme

63 Temnonepenaya kak ciocod N3MEHEHUs BHYTPEHHEH SHEPTHH 1

TJI cuctemsl 6€3 coBepIIeHus! paboThI




64 KouBekuusi, TermonpoBOAHOCTh, U3ITyUYEeHUE 1
KonnuectBo temmnoTel. TemnoéMkocTs Tena. Y aeabHas u

65 MOJISIpHAs TETUTOEMKOCTH BEIeCTBa. Y IeNIbHAS TEIUIOTa 1
CTOpaHus TOIUTUBA

66 Pacuér xonuyecTBa TEMJIOTHI IPH TEILIONEpeaaye 1

67 [Nonsarue 06 aguadbatHoM mporiecce. [IepBoIit 3akoH 1
TEPMOAMHAMUKHU

68 KommgecTBo TemmoTs! 1 paboTa Kak Mephl H3MEHEHHS 1
BHyTpeHHell sHeprun TJ1 cucremsl
BTopoii 3aK0H TEpMOAMHAMUKH [UIsl PABHOBECHBIX U

69 HEpaBHOBECHBIX IpolieccoB. HeoOpaTnMocTh MpUpoTHBIX 1
TIPOIIECCOB

70 [puatune! nefictBus TerioBbx MamuH. KIT/{ 1

71 Maxkcumansroe 3Hauerne KIT/. Lk Kapao 1

72 Pemenne 3amay 1

73 DKOJIOTHYECKHE aCTIEKTHI UCTIONb30BAHMS TETUTOBBIX 1
neurareneil. TernoBoe 3arps3HeHUE OKPYKarOLIEH cpeipl
Pemenue 3anau. Osznaxomienue co cneyuaibHoCmAmMuU

74 NOMENIO8bIMU YCMPOUCEAMU HA NPUMeEpe 1
Gaxyrememos Caml TV .

75 O0o001IeHne U cCUCTEMaTH3alHsI 3HAHUH 110 TeMe 1
"TepmoauHamuka. TerioBble MaInHbI"

76 Kontponpras padora mo teme "Tepmoanaamuka. TemmoBsie 1
MaliuHb!"

77 [MapooGpazoBanue u KOHACH AW, VcrapeHue u KATeHHe. 1
VY aenpHas TemioTa mapooOpa3oBaHusL
HacebinieHHble 1 HeHachleHHbIe napbl. KauecTBeHHas
3aBUCHMOCTb TUIOTHOCTH U JIaBJICHUSI HACKHILIICHHOTO Mapa OT

78 TEeMIepaTyphl, UX HE3aBUCUMOCTh OT 00bEMa HACKIIIICHHOTO 1
mapa. 3aBUCHMOCTb TEMIIEPAaTyphl KATICHHUS OT JaBIICHUS B
KHUJIKOCTH

79 BrnaxHocTh Bo3/tyxa. AGCONIIOTHASI K OTHOCHTENIbHAS 1
BJI2YKHOCTh

80 Pewrenue 3anau 1

81 Teépmoe Temo. Kpucrammaeckue u aMmop(HBIE Tema. 1
AHM30TpOIHUS CBOMCTB KPUCTAIIIOB

82 IInaBneHue u kpucrauMzanys. Y AejbHas TEIUIOTa 1
wiasneHud. CyGnumanus

83 Hedopmarun TBEpOTO Tena. PacTsokenne u cxxarue. CiBur. 1
Monyns FOura. [Ipenen ynpyrux nedopmanuit

84 TemnnoBoe paclIMpeHUe KUAKOCTEH U TBEPIBIX TeEJl. 1
AHTapMOHU3M TEIUIOBBIX KOJeOaHHI YaCTHII BEIIECTBA

85 [IpeobpazoBanue 3Hepruy B (a30BbIX Nepexoiax 1

86 YpaBHeHHE TEIIIOBOTO OajaHca 1

87 Pemenue 3amau 1

88 [ToBepxHOCTHOE HAaTsHKCHHE. KanmMyuisipHEIE SIBICHUS. 1




JlaBneHue 1moa UCKPUBIEHHON MOBEPXHOCTHIO KHJIKOCTH.
®opmyna Jlannaca

O06o01eHne 1 cucTeMaTH3alusl 3HaHUH 110 TeMe "ArperaTHble

89 1
cocTosIHUS BemecTBa. Da30Bble nepexoanl”

9 KontponsHas pabdora mo Teme "ArperaTHble COCTOSTHUS 1
BeniecTBa. Pa3oBble nepexos"”
DJeKTpu3anys Tl U e€ MPOSIBICHIA. DISKTPHUECKUH 3apsi.

91 JBa BHIa 3IeKTprdecKux 3apsaoB. [IpoBogHIKH, 1
IOURJICKTPUKH U TIOTYTIPOBOTHUKHI

92 DneMeHTapHbIN 3JIEKTPUYECKUi 3aps]. 3aKOH COXPaHEHUs 1
3JIEKTPUYCCKOTO 3apsiia

93 Bsammopetictue 3apsnoB. Toueunsie 3apsapl. 3akoH KynoHa 1

94 Pemenne 3amay 1

95 Onexrpuueckoe noje. Ero neiicTBue Ha 3NeKTpUIecKre 1
3apsiabl
Hanpsk@HHOCTB 3eKTpruIecKoro moiist. [IpoOHsIii 3apsi.

96 JIuany HanpsKEHHOCTH SIEKTPUUECKOTO MoJsl. OJHOpOIHOE 1
ANEKTPHUYECKOE TI0JIe

97 [ToTeHIMaTbHOCTh AIEKTPOCTATUUECKOTO MOJIsi. Pa3HOCTh 1
TIOTCHIIMAJIOB U HANIPSIPKCHUE

98 [NoTeHnmanbHast SHEPTUSA 3apsa B ANEKTPOCTATUICCKOM IIOJIE. 1
[oTeHmman 3JeKTPOCTATHICCKOTO TTOJIS

99 CBH3I) HaHpH)KéHHOCTI/I TOJIg U pa3HOCTHU NOTCHIUAJIOB IJIA 1
3JIEKTPOCTATUUECKOTO ITOJIS

100 [IpuHINT CYTIePIIO3UIIH AIICKTPUICCKIX TTOJICH 1

101 Pemenne 3amay 1

102 [Mone Toueunoro 3apsna. [Toe paBHOMEpHO 3apsHKEHHON 1
ctepst

103 [Tosie paBHOMEPHO 3apsHKEHHOTO 110 00BEMY 1mapa. [lome 1
PaBHOMEPHO 3apsKEHHOI OECKOHEUHOM MIIOCKOCTH

104 [IpOBOTHUKH B JIEKTPOCTATUICCKOM TIOJIE. Y CIIOBHE 1
PaBHOBECHS 3apsI0B

105 J¥3IeKTPUKY | TOTYIPOBOJHHUKH B DIIEKTPOCTATHICCKOM 1
moJe

106 Konpgencarop. DnekTpo€MKOCTh KOHIEHCATOPA. 1
D1eKTPOEMKOCTD TIOCKOT'O KOHCHCATOPA

107 [NapannensHOE COSAMHEHIE KOHICHCATOPOB 1

108 = IlocnenoBaTesbHOE COETMHEHHE KOHACHCATOPOB 1

109 DHeprus 3apsHKEHHOT0 KOHICHCATOpa 1

110 Pemenue 3anau 1

111 JBu>xeHue 3apsHKeHHOM YacTULBI B OJTHOPOIHOM 1
ANEKTPHYECKOM TI0JIe

112 Pewenue 3agau 1

113 O06o01IeHre U CUCTeMAaTHU3aIHsI 3HAHUH 110 TeMe 1
"DnekTpudeckoe noje"

114 KonTponbHast paboTa 1o Teme "DinekTpuueckoe mosie" 1




Cua Toka. [TocTosSHHBIH TOK. Y CIIOBHSI CyIIIECTBOBaHHS

115 1
MTOCTOSTHHOTO JJICKTPHUYECKOTO TOKA

116 Hctounuku Toka. Hampsoxenue u 9J1C 1

117 3akoH OMa i ydacTKa Henu. DIEKTPUIECKOe 1
COMPOTHUBJICHUE

118 3aBHCHMOCTB CONPOTUBIICHUS OJHOPOIHOTO MTPOBOTHAUKA OT 1
€T0 JUTMHBI U IDIOMIA ! ITOTIEPEYHOTO CCUSHHS

119 VY nenbHOE conpoTUBIIEHHE BelecTBa. Pemenue 3anaq 1

120 [MocnenoBarenbpHOE, TapaICIBLHOE, CMEIIAHHOE COCTUHCHHE 1
TIPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX neKTpuueckux nenei. [Ipasuna 1
Kupxroga

122  PemieHue 3amau 1

123 Pabora 3nekrpuueckoro Toka. 3akon xxoyns —JleHna 1

124 Pemenue 3amau 1

125 MOIITHOCTb IEKTPUYECKOTO TOKA. TerioBasi MOIHOCTb, 1
BBIJICIISIEMasi Ha PE3UCTOPE

126 Pemenne 3amay 1

127 3/1C u BHYyTpEeHHEE COTPOTUBIICHUE HCTOYHNKA TOKA 1

128 3akon OMa AJ1s TOTHOM (3aMKHYTOMH) 3JIEKTPUUSCKON IeTTH 1

129 Pewenue 3amau 1

130 MONIIHOCTh KCTOYHHKA TOKA 1

131  KopoTtkoe 3aMbIkaHHE 1

132 KonneHcarop B e MocTOsSHHOTO TOKa 1
Pemtenne 3amay. O3naxomienue co CneyuanbHOCMIMU ¢

133 INEKMPUUECKUMU CUCEMAMU HA npumMepe QPaxyibmemos 1
Camnl'TY

134 Pemenue 3amad mo Teme "T1O0CTOSHHBIN IEKTPHYESCKHUIA TOK" 1

135 Pemenue 3amad mo Teme "I1OCTOSHHBINA IIEKTPHYESCKIIA TOK" 1

136 Pemenue 3amad mo Teme "T1OCTOSHHBINA AIIEKTPHYESCKIHA TOK" 1
O0001IeHNE ¥ CHCTEMATH3ALIMS 3HAHUH 110 TEME

137 "[TocTOSIHHBIN 3NEKTPUIECKUN TOK" Bupmyanvras sKcKypcus 1
no Camapcioil KabenvbHo-0nmu4eckol KOMNanuu.

138 KontponsHas padora mo teme "[10CTOSHHBIN 3TEKTPUICCKUN 1
TOK"

139 DIeKTPUYECKas POBOAMMOCTD PA3IHYHBIX BEIIECTB. 1
DeKTpUIeCKuil TOK B MeTauiax. CBEpXIpPOBOAUMOCTh

140 DIEKTPUIECKUI TOK B paCTBOPAX U PACILIaBaX AIICKTPOJIUTOB. 1
3akonsr Dapajies s SIEKTPOIIH3a

141 DnexTpuuecKuid TOK B raszax. [Imazma 1

142 DIEKTPUIECKUHN TOK B Bakyyme. BakyyMHbIe IPUOOPEI 1

143 DNEeKTpUIECKUI TOK B MOJIyNIPOBOAHUKAX 1

144 TlomynpoBOAHUKOBBIE IIPHOOPHI 1

145 Ou3nyecKui MPaKTUKYM I10 TeMe "3HaAKOMCTBO ¢ IH(POBOH 1

naboparopueii mo gusuke. [Ipumepsl uzMepeHust PU3NIECKUX




BCJIMYHMH IIPU ITOMOIIU KOMITBFOTCPHBIX ,I[aT‘-H/IKOB"

146

147

dusnueckuil mpakTukym mno teme "M3ydenne
HEPaBHOMEPHOTI'O JIBUKEHUS C LIENIBIO ONPEIeNeHUs
MI'HOBEHHOI! ckopocTu"

Om3myecKuii MpakTUKyM 1o Teme "M3mepeHne yckopeHus
TIPY MIPSIMOJIMHEITHOM PaBHOYCKOPEHHOM JIBHXKECHHU 110
HaKJIOHHOH miockocTy"

148

149

150

Om3myecKuii MpakTUKyM 1o Teme "M3mepeHne yckopeHus
cBOOOIHOTO mageHus"

®duznueckuii TpakTHKyM 10 TeMe "M3yueHne IBIKeHNUs Tena
10 OKPY>KHOCTH C NOCTOSHHOM 10 MOJYJIIO CKOPOCTHIO"
Om3myeckuii mpakTuKyMm 1o teme "M3mepenue
PaBHOJICHCTBYIOIIEH CHIIBI TIPH JIBHXKEHUH OpYCKa 110
HaKJIOHHOM MJIOCKOCTH "

151

152

153

Om3nueckuii mpakTukym o teme "Hccnenosanne
3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKHHE U
pe3uHOBOM 00pasie, oT ux aehopmarun”

dusnueckuil mpakTukyMm o teme "M3mepenue

KO3 PHUIUEHTA TPEHUS 110 BETMYUHE YTIIOBOTO

ko3 dunuenra 3aBucumoctu Frp(N)"

Oduznyeckuil nmpakTukym 1o teme "HccaenoBanue ycioBuit
paBHOBeCHS TBEPJOTO Teja, UMEIOIIETO OCh BpalieHus"

154

155

156

®uznveckuil npakTuKyM 1o teme "M3mMepeHne KHHETUYECKOM
SHEPTHUH Teja [0 TOPMO3HOMY ITyTH"

dusnyeckuii mpakTukyMm 1o teme "N3ydenne
H30TEPMHUYECKOT0 Ipolecca (PEKOMEHI0BAHO HCIOIb30BaHNE

nn

IupoBO TabOpPaTOPHH)

dusnyeckuii mpakTukyMm 1o teme "M3mepenue yaensHoON
TeroéMKoCTH"

157

158

159

duznueckuil npakTukyM no teme "Usyuenue
3aKOHOMEPHOCTEH HCapeHust )KuIKocTen"

du3nuecKkuil MpakTUKyM 1o teme "M3ydyeHne npoTexkaHus
TOKa B IIEMH, COoJIepKallell KoHaAeHcaTop" wiu
"PacnipenenieHre pa3HOCTH MOTCHIHANIOB (HANPSHKEHUS ) TIPU
TIOCJIEI0BATEIILHOM COESAMHEHNH KOHJEHCAaTOpOB"

Du3nuecKkuil MpakTUKyM Mo Teme "M3MepeHne yaensHoro
COTIPOTHUBIICHUS TPOBOHUKOB"

160

161

162

Om3nueckuii mpakTUkyMm 1o Teme "HaOmronenne
3eKTponn3a"

PeseprHblil ypok. O000IIEHIE U CUCTEMATH3AIHS 3HAHUI 110
teme "Kunemaruka"

PeseprHblil ypok. O000IIEHIE U CHCTEMAaTH3AIMS 3HAHUH 10
teme "Jlunamuka"

163

164

PeseprHblil ypok. O000IIECHIE U CHCTEMATH3AIMSI 3HAHUH 110
teme "CraTuka TBepJoro tena"

Pesepsueblit ypok. O000mIeHNEe U CCTeMAaTHU3aIus 3HAHUH 110
TeMe "3aKOHBI COXpaHEHUS B MEXaHHKe"

165

PesepBHeblit ypok. O000IeHNEe U CCTeMAaTHU3aIMs 3HAHUH 110




Teme "OCHOBBI MOJICKYJISIPHO-KHHETHIECKOH Teopun”

PeseprHblil ypok. O000IIEHIE U CHCTEMATU3AIMS 3HAHUI 10

166 n n
teme "TepmoanHaMuka. TerioBble MalIMHBL
PeseprHblil ypok. O000mEHEe U CHCTEMaTH3AIMS 3HAHUH 110
167 TeMe "ATrperaTHbIe COCTOSHUS BemecTBa. Da3oBbIe
mepexoabr”
168 PeseprHsbIil ypok. O000mEeHEe U CHCTEMAaTH3AIMS 3HAHUH 110
TeMme "DnekTpudeckoe nosue”
169 PeseprHblil ypok. O000IICHIE U CHCTEMATH3AIMS 3HAHUI 10
TeMme "I1ocTosAHHBIN 2TeKTpUUecKuil TOK"
170 PeseprHbIil ypok. O000mEHNEe 1 CHCTEMaTH3AIS 3HAHAH 110
teme "TokH B pa3nuyHbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 170 8 16
11 KJIACC
KosnyecTBo yacos
K()]-[Tp Hpa]c a SHCKTPOHHBI
aTa
Ne OJILHBI THYeC e nudposeie
Tema ypoka Bce usyde
n/n e Kue oOpa3oBareJib
ro HHSA
padot pado HbI€e pecypchl
bl THI
1 B3anMopeficTBre TOCTOSHHBIX MATHUTOB U IIPOBOJTHUKOB C 1
TOKOM. MarnutHoe noje. ['unoreza Amnepa
2 Bexrop marautHOM nHAYKuMHU. [TpuHnun cynepnosunuu 1
MAarHUTHBIX NoJeH. JINHUY MarHUTHOW MHAYKUIWUA
MarHuTHOe 1oJie MPOBOAHMKA C TOKOM. OmbIT Dpcrena 1
Cuna Amnepa, e€ HanpaBJIeHUE U MOJYJIb 1
Pemmenue 3amau 1
6 [Ipumenenne 3akoHa Amriepa. IIeKTPOU3MEPUTEIHEHBIC 1
IpUOOPHI
7 Cuna Jlopennia, e€ HanpaBlieHuEe U MOJYJb. [[BrKeHMe 1
3apsHKEHHOM YacTULbl B OTHOPOJHOM MAarHUTHOM I10JIe
8 Peurenue 3anau 1
Pabora cuiel JlopeHiia 1
10 Pemenue 3amau 1
1 MaruutHoe none B Beuiectse. deppoMarHeTuky, napa- u 1
JTMaMarHeTUKH
12 OcHOBHBIE CBOHCTBaA (peppomaraeTnkoB. [IpumeHeHne 1
(heppoMarHeTHKOB
13 Pemenne 3amay mo reme "MarautHoe mose" 1
14 Pemenne 3amay mo reme "Marautaoe mose" 1




SIBneHue 31eKTpoMarHuTHoOM nHAyKIuK. IloTok BekTopa

15 . 1
MarHUTHON HHIYKIUN

16 OJC unaykuuu 1

17 3aKoH 3JeKTpoMarHuTHON MHAYKunn Dapanes 1

18 Buxpesoe anekrprdeckoe moie. Toxn yko 1

19 3/1C MHAYKINH B IBIDKYIIUXCS IPOBOJHUKAX 1

20 Pemenne 3amay 1

21 [paBwuio Jlenma 1

99 WupyktnBHOCTH. KaTymka HHIYKTUBHOCTH B LETTH 1
ITOCTOSTHHOTO TOKa

23 SIBnenue camonnaykuuu. IJ{C caMouHAYKIIMH 1

24 DHeprusi MarHUTHOT'O TT0JISI KATYIIKH C TOKOM. 1
DJIeKTPOMarHUTHOE TI0JIe
Pemenne 3anau. O3naxkomienue co cheyuarbHOCMAMUY 8

25 obaacmu nepedayu UHGoOpMayuu u cés3u Ha npumepe 1
¢axyrememos III'YTH .

26 O0001IeHIEe ¥ CHCTEeMAaTH3AIMsI 3HAHUH 110 TEME 1
"DnekrpoauHamMuka"

27 KontponsHas padora mo teme "DIeKTpoguHaMuKa" 1

28 KoneGatenbhas cucrema. CBOOOIHBIE KOJIEOAHMSI. 1
I'apmonnueckue xKojedanus

29 Kunemarndeckoe u AMHAMHYECKOE OTIHCAHHE 1
KOJIe0aTeNbHBIX JIBIKCHUN
DHepreTuyeckoe onucanue. BeiBo TUHAMHYECKOT0

30 OTIHCAHWSI TAPMOHUYECKHX KOJICOaHUN U3 HX 1
SHEPTeTUUECKOTO U KHHEMAaTHIECKOTO OTHCaHHS

31 Awmmumatyna u ¢a3a xoneOaHmi 1
[Nepuox u yactora konebauuii. [lepuoa ManbIx cBOOOIHBIX

32 KoJIeOaHUi MaTeMaTHIeCKOro MastHuka. [lepuon 1
CBOOOIHBIX KOJIEOAHHUH MPYKUHHOTO MasiTHUKA

33 3aryxaromue KoneOaHus. BeIHYXIeHHbIC KOICOaHMUS. 1
Pesonanc

34 ABTOKOJICOAHMS 1

35 Pewrenue 3anau 1

36 Ypoxk-koH(pepenius "MexaHndeckre KoJIcOaHus B 1
My3BIKaJIbHBIX HHCTPYMEHTaX"

37 O0001IeHIEe ¥ CHCTEMAaTH3AIMsI 3HAHUH 110 TEME 1
"Mexanmueckue Koinebanus"

38 DrekTpoMarHuTHele KojeOoanus. KonebarenbHblil KOHTYD 1
®opmyna Tomcona. CBs3b aMIUTATY/IBI 3apsiia

39 KOHJICHCATOPa C aMIUTUTYIO0H CHJIBI TOKA B KOJIe0aTeIbHOM 1
KOHTYpe

40 3aKoH COXpaHEeHHs] FHEPTHH B U/ICATLHOM KOJIeOaTeIbHOM 1
KOHTYpe

a1 3aryxaromye 3J1eKTPOMarHUTHBIE KOJIEeOaHUsL. 1

BBIHy)KHeHHLIC DJICKTPOMAriuTHLIC KoJiebaHus




Ilepemennsliii TOK. Pe3ucTop u KoHaEHCATOP B LIETIH

42 MIEPEMEHHOTO TOKa

43 Karymika HHAYKTUBHOCTH B LIETIH IEPEMEHHOTO TOKa

44 3akon OMa AJ1st STEKTPUIECKO HenH TepeMEeHHOTO TOKa

45 MOITHOCTh NEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JefcTByIOIee 3HAYCHNE CUIIBI TOKA M HAIPSIKESHUS

46 Pe3onaHc B anekTpuyuecKoil nenu

47 Pemrenue 3anau

48 Wneanpub1if Tpanchopmarop. [IponsBoacTo, nepenava u
MOTpeOICHUE EKTPHUUECKOI SHEPTHH
OKOJ0rH4YecKre PUCKU IPU MPOU3BOACTBE IIEKTPOIHEPTHH.

49 KynbTypa ucnonbp30BaHus 3JEKTPOIHEPTHH B
MIOBCETHEBHOM KU3HU

50 Pemenne 3amay

51 Pemenne 3amay

59 O06001mmenne 1 cCuCTEMaTH3aIMsI 3HAHNH 110 TeMe
"DNIeKTpOMarHUTHBIE KoJIeOaHus"

53 MexaHuueckye BOJIHbL. XapaKTEPUCTUKY MEXaHUUECKUX
BOJIH

54 CBoiicTBa MEXaHHYECKIX BOJTH

55 3Byk. XapaKTepUCTHKH 3BYKa

56 Wndpassyk u ynprpas3syk. LllymoBoe 3arpsisHeHue
OKpYXaIOIIEH cpezbl

57 Pewenue 3anau

58 DneKTpOMarHUTHBIE BOJHBL. V3mydeHue
3JIEKTPOMAarHUTHBIX BOJH

59 DHeprust 3JeKTPOMarHuTHhIX BoJIH. CBOMCTBA
3EeKTPOMArHUTHBIX BOJIH

60 [ITkaa 3meKTpOMarHUTHBIX BOJH. [IprMenenue
9JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U OBITY

61 ITpuHUMnBI paguocBs3u U TeneBuAeHu. Paguonokanus.
DNEeKTPOMAarHUTHOE 3aTrpsi3HEHUE OKPYIKaroIei cpeibl

62 KontponsHas padora mo teme "Komebanus u BomHbI"

63 Caert. 3aKOH NPSIMOJIMHEHHOTO PACIPOCTPAHEHHs CBETa

64 Pemenve 3ajau Ha IpUMEHEHUE 3aKOHA MPSIMOJIMHEHHOTO
pacIpocTpaHeHHs! CBeTa

65 Otpaxxenue ceta. [Iinockoe 3epkano. Chepuueckoe
3epKaJIo
[Ipenomienue cBeta. AGCONIOTHBIN 1 OTHOCHTEIEHBIN

66 ToKazaTesb npesiomienus. [lonHoe BHyTpeHHEe
oTpakeHue. IIpeaensHbIH yTro HOTHOTO BHYTPEHHETO
OTpaKEeHUs

67 Pemenve 3aay Ha IpUMEHEHUE 3aKOHOB OTPAXKEHHS U
TIPEJIOMJICHUSI CBETa

68 Xon sryueit B mpu3me. Jucnepcus cBeta. CI0XKHBIN cocTaB

6emoro ceerta. [{Ber




69 JIun3el. DOKyCHOE paCCTOSHHUE U ONTHYCCKAS CHJIA JINH3BI 1

70 ITocTpoenue n300paxeHU B TMH3aX U UX CHCTEMAaX. 1
VBenuueHue JIMH3bI

7 Pewrenne 3a1a4y Ha mocTpoeHUE U300PaKEHHUH, 1
MOJTy9aeMbIX C MOMOIILIO JINH3

72 I'ma3 xak onTugeckas cuctemMa 1

73 Pewenne 3anay. Ilpeaensl npUMEHMMOCTH T€OMETPUUECKON 1
ONTHKH

74 CKOpPOCTB CBETa U METOJIbI €€ M3MEPCHUS 1

75 Hucniepcus cBera 1

76 WnTepdepenmms ceta 1

77 KorepeHTHBIC HCTOYHHKH. Y CIIOBHS HAOJIFOICHUS 1
MaKCUMYMOB U MUHAMYMOB

78 Pemrenne 3anau 1

79 [Mpumenenne naTepdepeHn 1

80 Judpaxius cBeta 1

81 JudpakiuonHas pemérka. Y clioBre HaOIIOICHHSI TIaBHBIX 1
MaKCHMYMOB

82 Pemenne 3amay 1

83 [NomepeyHoCcTh cBETOBEIX BOIH. [lomsipu3arist cBeTa 1
Pemenne 3amau. Osnakomaenue co CneyuaibHOCmMAMU 8

84 obnacmu nepedaydu ungopmayuu ¢ npumMenenuem 1
onmeoaokHa Ha npumepe gaxyrememos IHT'YTH

85 CBeTOBbIC ABJICHUS B IIPUPOJIE 1

86 O0o001eHne u cucTeMaTH3alust 3Hanui mo teme "Onruka" 1

87 KonrponbHas padora no teme «Ontuka» 1

88 I'paHuIel MPUMEHUMOCTH KJIIACCUYECKOM MEXaHUKHU. 1
3aKOHBI JIEKTPOAMHAMUKH U PUHIIAIT OTHOCUTEIBHOCTH

89 [MoctynaTel crienanbHON TEOPUH OTHOCHTEIIEHOCTH 1
[IpocTpancTBeHHO-BpeMeHHO nHTepBal. [IpeoOpasoBanus

90 Jlopenna. YcnoBue mpuunHHOCTH. OTHOCUTENBHOCTH 1
OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPALIEHHE
JUTHHBI

91 DHeprust U UMITYJIbC PEISITUBUCTCKON YaCTHIIBI 1

92 CBs13b MacCCHI C SHEPTHCH U UMITYJIBCOM PENIITHBHCTCKOM 1
YaCcTUIBI. DHEPTHUS TTIOKOS

93 PaBHOBECHOE TEILTIOBOE H3ITyUCHHE 1

94 3akoH cMerennsa Buna 1

95 I'unore3a M. [1nanka o kBantax. ®OTOHBI 1

96 DHeprus ¥ UMITyJIbC OTOHA 1

97 ®otoappext. OnpiThr A. I'. CroneroBa. 3aKoHbI 1
¢dororddexrra

98 VYpaBrenue DiiHmreitHa 1 porodddekra. "KpacHas 1
rpanuna” goroadpexra

99 JHasnenue cera. Oneitel I1. H. JleGenena 1




100

BoiHOBEIE CBOMCTBA YaCTHIL

Bounnbr ne bpoiins. Jlnuna Bonus! e bpoiiis u pasmepsl

101
001acTy TOKaIN3aINK ABIKYILEHCS YaCTHUIIBI

102 KopIryckysspHO-BOIHOBOH Ayain3M

103 Judpaxiust 23IeKTpOHOB Ha KPUCTAIUIIAX

104 Cneunduxa usmepenuii B Mukpomupe. COOTHOIICHHS
HeonpenenéHHocrei [eiizendepra

105 Pemienue rpadudeckux 3agau

106 Pemenue pacu€THBIX 33124

107 Kontpomnsras pabora mo temam: "Ocuossl CTO",
"KopmyckynsipHO-BOIHOBOH Tyann3m"

108 OmnbITH IO UCCIIEIOBAHUIO CTpOEHUs aToMa. IInanerapHas
MoJenb atoma Pesepdopna

109 Iocrynater bopa

110 Bunel ciektpoB. CekTp ypoBHEH 3HEPTUU aTOMa
BOJIOpPOZA

111 CrioHTaHHOE W BEIHYKJCHHOE U3TYYCHUE CBETa
Jlazep.
Bupmyanvnas sxcxypcus no Camapckomy gunuany

112 DedepanvbHozo 20¢y0apcmeeHH020 6100HCEMHO20
yupesicoenusi Hayku Qusuueckozo uncmumyma um. I1.H.
Jlebeoesa Poccuiickoii akademuu Hayk

113 Hyknonnas monens sinpa ['eiizenoepra-HBanenko. 3apsn u
MaccoBoe 9Hcio sapa. M3oronsl. PanuoakTHBHOCTD
3aKoH paAroaKkTUBHOTO pacnaga. CBolicTBa

114 MOHHU3HPYIOIIET0 N3Iy4eHHs. BiusiHue pagunoakTuBHOCTH
Ha XHBbIE OpraHn3msl. Jlozumerpus
DHeprust CBs3U HYKIIOHOB B siipe. SnepHbie cuibl. Jedext

115 Macchl spa. SnepHble peakiun. SepHble peakTopsbl.
[TpoOGmemb! ynpaBiasieMOro TEpMOSIIEPHOTO CHHTE3A.
DKOJIOTHYECKNE aCIIeKThI PA3BUTHS sSJIEPHOI SHEPTreTHKU
MeToabl perucTpaIii ¥ UCCIE0BAHMUS 3IIEMEHTAPHBIX

116 yactull. DyHJaMEHTAIIbHBIE B3aUMOEHCTBUSA. bapuonsl,
Me30HHI 1 J1enToHk!. IIpencraBnenue o CrangapTHOM
Mojenu. KBapk-rimooHHast MOJETb aipOHOB
®dusuka 3a npenenamu CrannaptHoi moaenu. TémHas

117 Marepus 1 TéMHas dHeprus. EquHcTBo husnueckoi
KapTUHBI MUpa

118 Otansl pa3BUTH aCTPOHOMHHU. 3HAUE€HHE aCTPOHOMUHU
[TpumeHnMOCTh 3aKOHOB (PU3HKH JUTS OOBSCHEHHS

119 TIPUPOJIBI KOCMUYECKHAX 00BEKTOB. MeTOIbI
ACTPOHOMUYECKUX UCCIIECIOBAaHUH

120 CoBpeMeHHBIE ONITHYECKHE TEIECKOIIBI, PAAHOTEIECKOIIBI,
BHeaTMOC(epHas aCTPOHOMUS

121 Bun 3Bé3aHoro Heba. Co3Be3aus, sipKre 3BE31bI, MIIAHETHI,
UX BUIUMOE JBHKCHUE

122 Conneunas cucrema. Connie. CoiHeuHast aKTHBHOCTb.




Hcrounuk sHeprun ConHIA 1 3BE3 ]

3Bé3[lbl, X OCHOBHBIC XapaKTCPUCTHUKU. I[I/Ial"paMMa

123 ""CrIeKTpaNIbHBIHN KJ1acC — CBETUMOCTD"

124 3Be3/bI TIIABHOM MOCIEA0BATENEHOCTH
Buytpennee crpoenue 38¢31. CoBpeMeHHBIE

125 MIPECTaBIICHAS O IPOMCXOXKACHUH U 3Bofonny CoHIa U
3BE3/1. DTallbl )KU3HHU 3BE3]T

126 Maieunslii [1yts — Hama "anakTtuka. TUIBI FaJlaKTHK.
UYEpHble ObIPBI B AAPAX raJakTUK

127 Bcenennas. Paciupenue Beenennoit. 3akon Xa60ma.
Teopus bonbworo B3psiBa. PenukroBoe usnydyeHue

128 MacmtabHast ctpykTypa Beenennoi. Meraranaktuka

129 Hepeménnsle npo0iaeMbl acTpOHOMUU

130 Om3nueckuii mpakTukym o teme "HccnenoBanne
MarHUTHOTO IOJISI OCTOSTHHBIX MarHUTOB

131 dusnueckuil MpakTuKyMm 1o teme "M3mepeHue cuisl
Awmmnepa"

132 ®duznyeckuil npakTukyM 1o teme "McecnaenoBanue siBICHUS
3JIEKTPOMarHUTHON HHAYKIUH"

133 dusnueckuii mpakTukyMm 1o teme "HMcciaenoBanue sBIeHUS
CaMOMHIyKIUU"
dusnueckuii mpakTukyMm 1o teme "M3mepenue nepuoaa

134 CBOOOIHBIX KOJICOAHUH HUTSIHOTO U MIPY>KHHHOTO
MasiTHUKOB"

135 Omnueckuii mpakTukym 1o teme "IIpeoOpazoBanue
SHEPTUM B NPY>KUHHOM MasiTHUKeE"

136 duznueckuii npakTUKyM 1o TeMe "MccnenoBanue paboThl
HCTOYHHKOB CBETA B IIEMH IEPEMEHHOI0 TOKa"

137 ®duznyeckuil npakTukyM 1o teme "U3yueHue napamMerpos
3BYKOBOW BOJIHBI"

138 duznyeckuil npakTukyM 1o teme "M3mepenue nokaszarens
MpeJIoMIIEHUs CTeKa"

139 dusnueckuii mpakTukyMm 1o teme "M3mepenue GoxycHOTo
PAacCTOSIHHS PAaCCEHBAOINX JINH3"

140 Om3nueckuii mpakTukyMm 1o teme "HaOmronenne
I paKkIuK, HTHTEPPEPEHIINH U MOISIPU3ALUH CBeTa"
Ou3nueckuii mpakTuKyMm 1o teme "OnpeneneHue UMIyibca

141 1 HEPTUH PEISTHBUCTCKUX YacTHIl (1o ¢ororpadusm
TPEKOB 3apsDKEHHBIX YaCTHI] B MAarHUTHOM I1071€)"

142 Ou3nueckuil MpakTUKyM 1o teme "M3mepeHne nocToSHHON
ITnanka Ha ocHOBe HcciaenoBanus porodddekra”
dusnueckuil mpaktukym no teme "HccnenoBanue crekrpa

143 Pa3peKEeHHOro aTOMapHOro BOAOPOJAA U U3MEPEHUE
moctostHHOM Punbepra”

144 Omnueckuii mpakTukyMm o teme "Hccnenosanne
panvoakTHBHOTO (POHA C UCTIOIB30BAHUEM Jl03UMeTpa"

145 ®uznueckuii npakTHKyM 110 Teme "HabroneHns 38€31HOTO




He0a HEBOOPYKEHHBIM T'1a30M C MCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPHUIIOKEHHH JUISl ONIPEIEICHHS
MTOJIOKECHNS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO /IaTy:
OCHOBHBIE c03Be3/usi CeBEpHOTo MOJyIIapus U SIpKUeE
3BE31bI"

O06001eHne 1 cHCTeMaTH3aIMs 3HaHUH. Poib Qpusuku n

146 ACTPOHOMHH B SKOHOMHUYECKOH, TEXHOIOTHIECKOH,
CONMANEHON M 3THUECKOH cepax IesTeTbHOCTH YeI0BeKa
O000111eHE ¥ CHCTEMATH3alMs 3HaHuH. Pojb H MecTo

147 (U3UKU ¥ aCTPOHOMHY B COBPEMEHHO!N HayYHOU KapTHHE
Mupa
O06o001enne u cucTeMaTH3anyst 3HaHui. Poip ¢pusnyeckoit
Teopur B GOPMUPOBAHUH TPEACTABICHUH 0 PH3HUCCKON

148 KapTUHE MHpPa, MECTO (pU3NUECKON KapTHHBI MUpPa B 00111eM
PAAY COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX MPEICTABICHUN
0 TpHUpoJe

149 O00011eHE ¥ CHCTEMATU3aLMs 3HAHMI 110 TEME
"Kunemaruka"

150 O0001IeHNE U CHCTEMATH3ALMS 3HAHUH 110 TEME
"Kunemaruka"

151 O00011IeHE ¥ CHCTEMATH3aLMs 3HAHUM 110 TEME
" Tunamuka"

152 O0600611IeHNE U cucTeEMaTH3aIs 3Haumii 1o TeMe "CraTuka
TBepAoro tena"

153 O00011eHE ¥ CHCTEMATH3aLMs 3HAHUM 110 TeMe ""3aKOHBI
COXpaHEHMs B MEXaHHUKe"

154 O0001IeHrEe ¥ crucTeMaTH3anus 3HaHui 1o TemMe "OCHOBEI
MOJIEKYJIIPHO-KMHETHYECKOH Teopun”

155 O0001IeHNEe ¥ CHCTEMATH3ALIMS 3HAHUH 110 TEME
"TepmoauHamuka. TerinoBble MaliuHb"

156 O00011eHE ¥ CHCTEMATU3ALMs 3HAHHUM 110 TEME
"ArperaTHble COCTOSIHUSA BemecTBa. Pa30Bble mepexoan!”

157 O0001IeHNE ¥ CHCTEMATH3ALIMS 3HAHUH 110 TEME
"DnekTpudeckoe nose"

158 O0001IeHNE ¥ CHCTEMATH3ALIMS 3HAHUH 110 TEME
"TTocTOSIHHBIN 31eKTpUYECKU TOK"

159 O00011eHKE ¥ CHCTEMATH3aLMs 3HaHUI 110 TeMe "TOKH B
pa3IMYHBIX cpeaax”

160 O0001IeHNE ¥ CHCTEMATH3ALIMS 3HAHUH 110 TEME
"MarauTtHoe none"

161 PeseprHblil ypok. O0001ICHIE U CUCTEMAaTH3AIHS 3HAHUA
1o TeMe "DIeKTpOMarHuTHas UHAyKuus"

162 PesepBHeIit ypok. O000IIeHNE U CHCTEMaTH3alns 3HAHUH
o teme "MexaHnndeckue koiaebanus"

163 PeseprHsIil ypok. O000IICHHE U CHCTEMAaTH3AIHS 3HAHUHA
1o Teme "DIIeKTpOMarHuTHbIe KosieOanus"

164 PesepBHsbIit ypok. O0600IIEeHHE U CHCTEMAaTH3aINs 3SHAHUH

mo Teme "MexaHudecKre B AJIeKTPOMarHUTHBIE BOJHBI'"




165 PesepBHublil ypok. O000IIeHNE U CHCTEMAaTH3alns 3HAHUH 1
o teme "OnTtnka"

166 PeseprHbIil ypok. O000IICHHE U CUCTEMAaTH3AIHS 3HAHUIA 1
o teme "OcnoBsl CTO"

167 PeseprHsIil ypok. O000mIeHHE U CHCTEMAaTH3AIH 3HAHUH 1
o Teme "KopmycKysipHO-BOJIHOBOH Iyanu3m"

168 PeseprHsbIil ypok. O000mIeHHE U CHCTEMAaTH3aI 3HAHUHA 1
o Teme "®n3nka aToma"

169 PeseprHbIil ypok. O000IICHHE U CUCTEMAaTH3AIHS 3HAHUHA 1
1o TeMe "du3nKa aTOMHOTO sJIpa U AJIEMEHTapHbBIX YacThil"

170 PeseprHsIil ypok. O000mIeHHE U CHCTEMAaTH3AIH 3HAHUH 1
o TemMe "DIeMEeHTH acTpOoPpH3uKH"

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170 4 16

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET







