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MNOACHUTEJIBHASA 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 ¢ ydétoMm (enepaibHONM pabodeit mporpaMmbl BocnuTaHus U Konnenmn
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIIEOBATEIbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢usuke maér mOpeacTaBiICHUE O UEAX, COJAEpKAHHM, OOuen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

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

B nporpamme 1o ¢usnke ONpenensroTCcs IUIaHUPYEMbIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeJMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOUBIIHMX
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 YHCJIE TIPEAMETHBIC PE3YJIbTATHI IO T0/IaM 00YUYEHUS;

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 mo ¢u3rKe HE CKOBBIBAET TBOPUYECCKYIO HHUITUATUBY YUHUTEIECH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOAbI, BHICTYMAas 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 TMPOIECCOB M SIBIICHUM, HW3y4aeMbIX XHUMHEH, OMOJIOTHUEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTepUajioB C 3aJlaHHBIMM CBOWCTBaMHU. M3yuyeHue
(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 (pu3uKu Ha ypOBHE CpPETHETO O0IIETr0 00pa30BaHus MOJ0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3AesioB (PM3UKHU, BKIIOUAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3MKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuszayuu. EE peannzanus NPeaIIoNaracT HCIOJIb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriy0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3rkonocuzayuu peanusyercss MNOCPEACTBOM BBEIAEHUS HJIEMEHTOB
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 JIeHCTBYyIomero Qaxkropa ydeOHoro mpouecca. s yriayOn€HHOTro
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEpUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anudud (PU3NYECKOr0 TMpaKTHKyma. 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 u3yueHust paszaena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX paboOT M MpaKTUKyMa MpPEJCTaBiICHAa €IWHBIM MepedHeM. BriGop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUSI W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM oOecneumBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM Ui pacdy€THBIX 3aj7a4 MPUOPUTETOM SIBJISIOTCS 3aJa4M C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3nienioB. /(s kauecTBEHHBIX 3aj1a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-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 000pyHOBaHUE Ui BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECMEeYHMBAET TMOCTaHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BHJE TEMAaTHUYECKUX KOMIUJIEKTOB M OOECIEeUMBaEeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

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

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAy4HOM METOJie MO3HaHUs U (HOPMHpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

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

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCUOHANBHON  JCSTENBHOCTH, 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:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
(bu3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKUX OCHOB U TIPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs] TOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTaTa;

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



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEAHEr0o OOIIEero
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IpOBEJCHUS J1a0OpaTOPHBIX pPabOT M OIBITOB € YYETOM HHAWBHUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAsl KUIAKOCTb, WACAIBHBIM Ta3, TOUYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPUSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

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

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemerienre, CKOpOCTh (CpeIHsISI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduku.

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



KpuBosmHenHoe  nBWKEeHME. J[BHKEHHME  MaTepuasbHOM  TOYKH 11O
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSJIOB, LIETHbIC, IIecTepéHYaThle W peMEHHBIE TMEepeIauH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

W3mepenne yckopeHusi npu NpsSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

WN3yuenne nABWXKEHUSI Tejla, OpPOIIEHHOTO TOpU3OHTalbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuojia OOpalieHus KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 1711 MaTepHaaIbHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT reorpaguyeckod IMHUPOTHL. JIBUXKEHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

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

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

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHUS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHIMaNIBbHBIE W HENOTEHUMAJIBbHbIE CHWIBL. lloTeHnmanpHas >HeEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKasi CKOPOCTh. TpeTbs KocMUYECKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui MACANBbHOM JKUIKOCTH Kak CJIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOoe KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH U TBEPIBIX TN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



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

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KMHETUUYECKOW TEOPUU: YaCTHULbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcalbHOM Ta3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

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

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

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

Jemoncmpayuu.

Mopenu IBUKEHUS YaCTHIL] BEUIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

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

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUsI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJbHAS — peJlaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMWIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMKocTh Tenma. YAelnbHass W MOJISIpHas
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHHMe Maiiepa. YnenpHas TEIUIOTa CrOpPaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temiomnepenadye. I[lonstue 00
aanabaTHOM Tpoliecce.

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

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

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETBHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne W KoHACHcamws. VicmapeHne W KWICHHE. Y JenbHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

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

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpPTUH B (PAa30BbIX MMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCIaPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

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

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopManuum  pe3sMHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

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

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO 1MoJs. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSYKEHHOCTH TOJS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
MIOCJIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOUHMKH
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa JIsl y4acTKa [EMu.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUSA
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUJIMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHUKOB.
Pacuér pazBeTBIE€HHBIX AekTpruueckux mnenei. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOM Iemu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUiTbl TOKA U HaIPSKEHUS.

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

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MTPU TTOCTOSIHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesna u3MepeHus ammnepMmerpa (BoJIbTMETPa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEIH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOIUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeECHas IPOBOJAMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAS TUCCOLMUALMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuynpie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: HOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOJIMTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

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

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HanuA: SIBICHWE, Hay4yHbId (akT, rumoresa, (U3MvecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMeTpUUecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHME aTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemecte. DeppoOMarHeTuky, napa- U THaMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOWM  MArHATHOTO  MOJS  IOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomazHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOW uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

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

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenue MarauTa B alFOMUHUEBON (METHOM) TpyoOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUA BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza kojebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

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

[TonsiTue o 3aryxaronux Kojaebanusx. BeiHy)eHHbIe KoneOanus. Pe3onaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K0uedaTeaTbHOTO ABUKEHUS.

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

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

UccnenoBanue koyneOaHWN Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXHUHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY IbI 3aTYXaIOMINX KOJIeOaHUH.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIUTYI0M CUITBI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHWS MpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U MoTpeOIeHUE
IIEKTPUYECKON SHEPTHH.

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

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXarOMIUX JIEKTPOMATrHUTHBIX KOJIEOaHU.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO M IPUHIMT ACHCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MpONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJHBI.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUS |
T paKIms.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumnast oprieHTaIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

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

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

[TpuHIMIIBI paIUOCBSA3MU U TENIEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOMIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJUIIUHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue untepdepenunu n qudppakiind MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOSpU3anus, Tudpakius, UHTepHepeHITus.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPaHEHUE CBETa B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb nperoMiieHus. [10cTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

IlonHoe BHyTpeHHEe OoTpakeHHE. IIpenenbHbIil yroy MOJIHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epuyeckoil JHH3bI OT €€ IF€OMETPUH U OTHOCHUTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

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

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

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

ITonsapuzanus csera.

TexHudeckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLIECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETro oTpaxeHus. Mojienb CBETOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKyM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIYyUEHHUS HA IBYX LIETISX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  IIPUMEHUMOCTM  KJIaccMuyeckon  MmexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PENITUBUCTCKON YaCTHUIIBI.

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



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJIbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Onpitel A. I'. CtoneroBa. 3akonsl poTodddexra. YpaBHEHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

doTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornomieHue GOTOHOB MPU MEPEXOAE aTomMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3inydueHus. Jlozumerpus.

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

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

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

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

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

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHs acTpoHoMmuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

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

Bun 3Bé3gHoro Heba. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, WX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM II0CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B SApPAX
TraJIaKTHK.

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

Macmtabnas ctpyktypa Beenennoid. MeraraiakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

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

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

O06o0maromiee MOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U aCTPODUZUKI.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIBHOM U TMPOTHOCTHYECKOW  (DYHKIUH
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

N3yuenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
NO3HaHUA: SBICHWE, Hay4yHbId (DAKT, TUNOTE3a, (PU3MYECcKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBJICHUS B JKUBOW MpUpoOnE, KoyieOaTelnbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs: CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



HpOCKHHOHHBIﬁ aIrrapar, BOJIOKOHHAA OIITHKA, COJIHCUHAA 6aTape>1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



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

JIMYHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHS YyuyeOHoro mnpeaMera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh  TPAXJAHCKOM  TO3UIMM  OOydarmierocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTb B CaMOYIpaBlIeHHUH B 00pa30BaTeIbLHOM
OpraHu3aluy;

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

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIOCOOHOCTH OLICHMBATh CUTYallMIO U MPUHUMAThL OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHWE K MHPY, BKIKOYAs OCTETHKY HAYyYHOTO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP Oyaymiel mpodeccun M pearn30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHKME M OCYIIECTBJICHHE JCHCTBUU B OKpYyXKarolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

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

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOAO0B ITO3HAHHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyaJW3UpPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBAaTh TMIOJIYyYEHHBIE B XOJI€ PpEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

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

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TIEPEHOCUTHh 3HAaHHSA TI0 (U3HKE B TPAKTUYECKYH0 00JIacTh
JKU3HEACATEIILHOCTH,

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

Pabora c nndopmanueii:

BJIAJE€Th HABbIKAMH MOJYy4YE€HUS HUHPOPMALMHU (PU3HUECKOTO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAITMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHHE Ha Yypokax (U3UKK W BO BHEYPOUYHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
WH/IMBU1yaJIbHON paboThI;

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

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JEHCTBUM, pacpeeNsTh poJid ¢ Y4€TOM MHEHHM YYaCTHUKOB, 00CYX/AaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMMOCTH;

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

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIISAITh  ITO3HABATENIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBIMIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTb KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PHUCKA W CBOEBPEMEHHO INMPUHUMAThH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHS,  BKJIIOYAIOLIETO  CIIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIMOCOOHOCTH aIanTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh AMOIIMOHAIEHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TMPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTMMH JIIOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC M
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce mpeaMeTHble pe3ysbTaThl HA YriyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM U OITUYECKOM cdepax edaTelbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (DU3UYECKON TEOpUHU B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO ynpyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paziuyarh yCiOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (DPUIMUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
SHEPIruM, CBsI3b PaOOTHI CUJIBI C MU3MEHECHUEM MEXaHUYECKOW JHEPTuH,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMMIYyJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJWHAMUKH, 3AKOH



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

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUS, HCIOJIb3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TAK)K€ IPAKTUYECKH BAJKHBIE COOTHOLIEHHUA: 3aKOHbI OMa JuId ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3ysS BETUYHMHBI:
NIEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeansHOro TEMIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IBKEHHE, TEIIOBOE [IB)KEHHE YacTHI] BEIlEeCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, JENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(U3MYECKO MOJENbI0: Ha OCHOBAHMM aHAJIW3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MpoOBOJNUTh PacYEThl HA OCHOBAHMM MMEIOIMXCS JAHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

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

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3AHHOM C (PU3MYECKUMHU TNPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jlyHble COcOObl paboThl ¢ MH(popManuen (GpuU3nIecKoro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMAaLUK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HABATEIIbHBIC YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHIAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHMBATHh BKJAJ KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOyuenuss B 11 knacce mnpenMeTHBIE PE3yibTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHON KapTHUHE MHpA, pOJIb ACTPOHOMHUH B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIECLHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJIHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeJIeil aToMa, aTOMHOTO Si/jpa U
KBAaHTOBOM MOJIC/IU CBETA;

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



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJb3Ysd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHJYKIIMM B D3JIEMEHTE OJJIEKTPUUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOILIEHHsI HeomnpenenEéHHocTel ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTpPaKEHHUE,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

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

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

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3NHBIX CUCTEMAX, B MEKIaJIAKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCHUpOBaTh pe3yibTaThbl MOJYYEHHOW  3aBUCHUMOCTH



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

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

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

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYJaThl (PU3NUECKUX TEOpUi
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

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

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

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

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, a TAKXKE Pa3yMHOM HCHOJIb30BAHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

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

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

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

IPOSIBIISATE MOTUBALMIO K Oyaymield npodeccnoHalIbHOM NesTeIbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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bubmuorexa [JOK
4.3 ToKit B pasmiribIx cpesax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Pa3znen 5. PU3MYECKU IPAKTUKYM
. bubmuorexa [JOK
>1 Dusirieckitit MpaKTHiyM 16 16 https://m.edso00.ru/f16b68d7
Hroro mo pazueny 16
bu6mmoreka [IOK
PesepsHOe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Konrposbusie | IIpakrnyeckue (1p )
NpOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
bubmuorexa [JOK
11 Marmutioe o 14 https://m.edsoo.ru/39859ef1
bubmuorexa [JOK
12 UICKTPOMATHHTHAS HHAYKLUHS 13 L https://m.eds00.ru/39859f1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
21 Mexarmeckue konebais 10 https://m.eds00.ru/39859f1
bu6nmoreka [JOK
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15 https://m.edsoo.ru/39859f1
53 MexaHn4eCcKHe U JIEKTPOMarHuTHbHIE 10 1 bubnuotexa [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmorexa [IOK
24 Orriia 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octosst CTO > 1 https://m.edso00.ru/39859¢f1
Wroro no pazneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pasnen 4. KBAHTOBASI ®PU3UKA
. bu6mmoreka [IOK
4.1 KopmyckysipHO-BOJTHOBOM JTyallu3m 15 https://m.edsoo.ru/39859ef1
bubmuoreka [JOK
42 Dusiica atoma > https://m.eds00.ru/39859f1
43 ®u3nka aTOMHOTO s1/Ipa U 3JIEMEHTAPHBIX 5 bubnmoreka [JOK
' YaCTHIL https://m.eds00.ru/39859¢f1
Htoro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bubmuorexa [JOK
5.1 DeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.edsoo.ru/39859f1
Hroro no pazgeny 12
Paznen 6. PUBHUYECKUN MPAKTHKYM
. bubmuorexa [JOK
61 DUSHICCKHI MPAKTHKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucrematusanusa 1 0000IIeHE
71 MPEAMETHOTO COJEPKAHMS U OIIbITa 15 bubnnoreka [JOK
' JesITeIbHOCTH, IPUOOPETEHHOTO TPU https://m.eds00.ru/39859f1
n3yueHnu kypca ¢usuku 10 — 11 knaccon
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1










IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMDbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbLHOM NMPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

10.1

JleMOHCTpUPOBATh Ha MpHUMEpax pojb U MECTO (U3MKH B (OPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHHBI MUPA, B PA3BUTUH COBPEMEHHOW TEXHUKH
Y TEXHOJIOTUH, B IIPAKTUYECKON IEATEIbHOCTH JIIOIEH

10.2

YYHUTBIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (DU3MUECKUX MOJETICH:
MaTepHajbHas TOUKa, MHEPIHaJIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJI0, UJICAIIbHBIN T'a3; MOJEIN CTPOCHHUS Ira30B, KUJIKOCTEN U TBEPIBIX TEI,
TOYCUHBIN AIEKTPUUECCKUHN 3apsi]] — MPU PEIICHUH PU3NUECKHUX 3a/1a4

10.3

Pacnio3naBath pu3udeckue sBiIeHus (MIPOLECChl) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXAHHUKH, MOJIEKYJISIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEIIECTBA M DJEKTPOJAMHAMHMKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
IpSIMOJIMHEIHOE JIBUXKEHHME, CBOOOJHOE TaJeHHe Tel, MABM)KEHHE I10
OKpPY>KHOCTH, MHepLus, B3aumojeicrtBue Ten; auddysus, OpoyHOBCKOE
JBM)KEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX Tel, U3MEHEHUEe 00bEMa Tell
IpY HarpeBaHuM (OXJIAXAECHWM), TEIUIOBOE pPAaBHOBECHE, HCIApEHUE,
KOHJICHCAllUs, MJIaBJICHUE, KPUCTAJUIM3ALMS, KUIIEHUE, BIaXKHOCTh BO3/1yXa,
MOBBILLIECHHUE JIaBJICHUS r'a3a [IPU €ro HarpeBaHUM B 3aKPBITOM COCY/JIE, CBS3b
MEX]Jy IapaMeTpaMH COCTOSHUS ra3a B U30MPOLECCax; AIEKTPU3ALUs Tell,
B3alMOJEICTBHE 3aps10B

10.4

OnuceiBaTh MEXaHUYECKOE JBUKEHHE, UCIIONIb3Yd (PU3NUYECKUE BETUYUHBI:
KOOpAMHATA, IIyTh, IIEPEMEILEHHUE, CKOPOCTb, YCKOPEHHUE, Macca Tea, CUIIa,
UMITYJIbC ~ TEJla, KUHETUYECKas DHEprus, IOTCHIUAJbHAsA JHEPIusd,
MexaHudeckas paboTa, MeXaHHWYecKas MOIIHOCTb, TpU  ONHMCAHUH
NPAaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIBb3YEMbIX BEIMYHMH, MX
0003HAUYEHUSI U EIUHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLINE JaHHYIO
(U3MYECKYIO BEIMYUHY C APYTUMU BEIMUYMHAMU

10.5

OnuceiBaTh M3y4EHHBIE TEIJIOBBIE CBOWCTBA TENl M TEIUIOBBIE SIBJICHMUS,
UCHoJb3ys (PU3MUECKUe BEMUYMHBIL: JaBJICHUE ra3a, TeMIepaTypa, CpeaHsis
KMHETHYeCcKas SHEprus Xa0THUYECKOTO JIBUKEHUSI MOJIEKYII,
CpEeIHEKBagpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTpPEHHSAS JHEprusi, pabora rasa, KOd(QQHUIMEHT MOJE3HOTO JECHCTBUS
TEIUIOBOTO JABHUraTelsl; MpU ONMCAHUM MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICII HUCHOJIB3YEMBIX BEIWYMH, UX OOO3HAYCHUS W E€IAMHUIbI, HAXOJIUTh
(dbopMyIIbl, CBS3BIBAIOIIME JAHHYIO (DPU3UYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAM

10.6

OnuceiBaTh  M3yYEHHbIE  DJIEKTPUYECKHE  CBOMCTBAa  BelleCTBA U
ANIEKTpUYECKUE SBIEHUS (TPOIECCHl), UCTONb3Yysl (U3NUYECKNE BETUUHUHBIL:




ANEKTPUYECKUN 3apsl, OJJIEKTPUUYECKOEe TI0Jie, HampsLDKEHHOCTh IMOJIA,
MOTEHIINAJ, Pa3HOCTh MOTEHIIMANIOB; MIPU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3MYeCKUN CMBICI HCTIONb3yEMbIX BEJIMYUH, UX 0003HAUYEHHUS U €IUHULIBI,
yKa3bIlBaTh (POPMYJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUECKYIO BEIUYHHY C
JOPYTUMHU BETMYUHAMUA

10.7

aHAJTM3UPOBATh (PU3UYECKHE TPOLECCH U SBICHUSA, HCIIONB3Ys (PU3HUECcKue
3aKOHBl U NPUHIMIBL 3aKOH BceMupHoro tsrotenus, |, Il u Il 3axons!
HploTOHA, 3aKOH COXpaHEHUs MEXAHWYECKOW PHEPIMM, 3aKOH COXPaHEHUS
UMITyJIbCA, MPUHLUII CYNEPHO3ULMM CWUJI, I[PUHLUUI  PABHOIPaBHS
MHEPUHUAIIBHBIX CHCTEM OTCUE€Ta; MOJIEKYJIAPHO-KHHETHUUYECKYI0 TEOPHIO
CTPOEHHUSI BEIIECTBA, TI'a30Bbl€ 3aKOHbI, CBA3b CpPEAHEH KHHETUYECKOM
SHEPIUU TEIUIOBOTO JBMKEHMS MOJIEKYJl C aOCOJIIOTHOM TeMIepaTypoH,
NEpPBbI 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHUS 3JIEKTPUYECKOro
3apsga, 3akoH KynoHa; mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOe BBIPAKEHUE U YCIOBHs (TPaHUIBI, 00JACcTH)
MIPUMEHUMOCTHU

10.8

OOBSCHATH OCHOBHBIE MPHUHIUIBI JCWCTBUS MAaIIUH, NPHOOPOB H
TEXHUYECKUX  YCTPOMCTB;  pa3iuyaTh  yCIOBUS UX  0€30MacHOro
HCIIOJI30BAaHHUs B [IOBCETHEBHOM JKU3HU

10.9

BEBITIONTHATE AKCHEPUMEHTHI 110 HCCIICIOBAHUIO (DU3HUYSCKUX SIBJICHUUA U
MIPOIIECCOB C UCIIOJIB30BAHUEM TIPSMBIX M KOCBEHHBIX U3MEPECHUH; TIPU 3TOM
dbopMynupoBath npobiemy (3agady) v rUnoTe3y yueOHOro 3KCIepUMEHTa,
coOupaTh YCTAHOBKY M3 MPEIIIOKEHHOTO 000pyI0BaHUs, IPOBOJUTH OIBIT
1 GOPMYITHPOBATH BHIBOJIBI

10.10

Ocy1iecTBiATh NpsIMbIE U KOCBEHHbIE M3MEPEHUS (U3UUECKUX BEIUYMH;
IPU 3TOM BBIOMpATh ONTUMAJIBHBIA CIOCOO0 M3MEPEHHsS U MCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH NOTPEIIHOCTEN U3MEPEHNUI

10.11

HccnenoBaTh  3aBUCHUMOCTH  MEXIYy (U3WYECKUMHU BEIMUYMHAMHU  C
WCIIONB30BAaHUEM TPSMBIX U3MEPEHUM; TMpPU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHpOBaTh  pe3yjibTaThl  TOJYYEHHOW  3aBHCHMOCTHU
(bU3UYECKUX BETUYMH B BHJE TAOMUIl W TpaduKOB, JeiaTh BBIBOABI IO
pe3yibTaTaM UCCIIEeI0BaHMS

10.12

CobmronaTh mpaBuiia 6€30MacHOTO TPY/la MPHU MPOBEACHUU UCCIEIOBAHUHN B
pamMkax  y4eOHOTO  DKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOM JESITeNbHOCTU C HCIOIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOMCTB U
1ab0paToOpHOTrO 00OPYIOBAHUS

10.13

Pemarp pacuérHble 3amauu C SIBHO 3a/laHHOW (PU3WYECKOW MOMAENBIO,
UCIONB3Ys (PU3NYECKUE 3aKOHBI M MIPUHIIMITB; HA OCHOBE aHAN3a yCIOBHS
3a/laud BBIOMPATh (PU3UUECKYI0 MOJEINb, BBIICTATh (PU3MUECKUE BETUUYUHBI
u GopMynsl, HEOOXOAMUMBIE ISl €€ pEIICHUs, MPOBOAUTH PaCUYEThl W
OIICHUBATh PEATHHOCTD MOJYYEHHOTO 3HAUYCHUS (PU3NUECKOM BEIIMUHNHBI

10.14

PemraTe Ka4C€CTBCHHBIC 3aJadu: BBICTpanBaTh JJOTHUYCCKH




HEMPOTUBOPEUUBYIO IIETIOYKY PpacCyKIEHHI C OMOpod Ha HW3Y4YECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABJICHUS

10.15

Hcnonp3oBaTh  mpu  peuieHHMH  yuyeOHBIX  3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE  TEXHOJOTHMM  JUIsl  TMOHMCKA, CTPYKTYpHUpPOBaHUS,
UHTEpIpETallMi U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYJSPHOU
uH(OpMAaLUY, TONYYCHHOH W3 pa3IUYHBIX HWCTOYHHKOB; KPUTHYCCKU
aHAJM3UPOBATH MOJydaeMyr0 HH(POPMAITUIO

10.16

[TpuBOANTH IPUMEPHI BKJIAJ]a POCCUHCKUX U 3apYOEIKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, OOBACHEHUE IIPOLECCOB OKPYXKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonp30BaTh TEOpETUUYECKUE 3HAHUS 1O (PU3MKE B MOBCETHEBHON KU3HH
s obecriedeHus 0€30MacHOCTH TpH  oOpamieHHMH ¢ [pudopamMu U
TEXHUYECKHMHU YCTPOHCTBAMH, JJISI COXPAHEHUS 3/10pPOBbS M COONIOJCHUS
HOPM DKOJIOTHYECKOT0 TIOBEICHHS B OKPY)KaIOIIeH cpefe

10.18

PaGorate B rpymme C BBIIOJHEHUEM pA3IUYHBIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBATh pabOTy IPYMIbI, PAlMOHAIBHO PACHpPEeNsITh 00s13aHHOCTU U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAaHJAPTHBIX CUTYallUsSX, aJIeKBaTHO
OLICHMBATh BKJAJ KaXKIOTO U3 YYaCTHUKOB TpPYNIbl B pEIHICHHE
paccMaTpuBaeMoi TpoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMBbl CpeIHero 001ero 00pazoBaHus

111

JIeMOHCTpHUPOBATh Ha MpHUMEpax pojb U MECTO (U3MKH B (POPMUPOBAHUU
COBPEMEHHOM HAYy4HOW KapTHHBI MUpPA, B Pa3BUTUH COBPEMEHHON TEXHUKHU
U TEXHOJOTHH, B MPAKTUYECKOW MESITEIBHOCTH JIOJICH, ILIEIOCTHOCTh M
€IMHCTBO (PU3UYECKOM KapTUHBI MUpa

11.2

Y4uThIBaTh TPaHULBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJENeH:
TOYEYHBIM JJIEKTPUYECKUHN 3apsif, sAepHas MOJENIb aTroMa, HYKJIOHHAas
MO/I€TIb ATOMHOTO sJIpa MPH pelIeHnH (PU3NUECKUX 3a1au

11.3

Pacnio3naBath (pusznueckue sBieHus (Ipouecchl) U 0ObSICHITh UX HA OCHOBE
3aKOHOB JJIGKTPOJMHAMUKMA ¥ KBaHTOBOW (U3MKU: DIIEKTpUYECKas
IIPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aUMOJICHCTBUE MarHUTOB, AIEKTPOMAarHuTHasi MHAYKLINS, AEUCTBUE
MarHMTHOTO IIOJII HAa TPOBOJHUK C TOKOM M JBWXKYILUHCA 3apsf,
ANEKTPOMAarHUTHBIE Koje0aHus u BOJIHBI, MPSIMOJIMHEHOE
pacnpocTpaHEHHE CBETa, OTpa)XKeHHe, IMpelloMIIeHHne, HHTephepeHIus,
TUpaKkus U MOJsIpU3alus CBeTa, AUCIIEPCHs CBETa, (OTOITEKTPUUECKUI
abdext (pororddexT), cBeTOBOE NaBiIEHNE, BOSHUKHOBEHHE JIMHEHYIATOTO




CIICKTpa aToMa BOaOpOaa, €CTCCTBCHHAaA n HCKYCCTBCHHAas
PaauOaKTUBHOCTD

11.4

OnuceiBaTh U3y4EHHbIE CBOMCTBA BEIECTBA (IJIEKTPUUYECKUE, MarHUTHbIC,
ONTUYECKUE, DJICKTPUUECKYI0 TMPOBOJAUMOCTb pA3IUYHBIX Cpel) H
ANEKTPOMArHUTHBIE  ABJIEHUS  (IIPOLECCHI), HCHONB3YS  (PUINYECKUE
BEJIMYUHBL: JJIEKTPUYECKUN 3apsif, CUjla TOKA, dJIEKTPUYECKOE HANPSIKEHUE,
AJIEKTPUUYECKOE CONPOTHUBICHHE, pa3HOCTh mnoreHuuanos, JJC, pabora
TOKa, WHAYKIMS MarHUTHOro mnojis, cuwia Awmnepa, cuina JlopeHua,
MHJYKTUBHOCTb KaTYyIIKH, SHEPTUsl JIEKTPUYECKOI0 U MAarHUTHOTO IOJIEH,
MEepHOJ] U YacToTa KoJieOaHH B KojeOaTeJIbHOM KOHTYpE, 3apsii U cuja
TOKa B TPOIECCe TapMOHUYECKHX JJIEKTPOMATHUTHBIX  KOJICOaHU,
(oKycHOE pacCTOSHME U ONTHYeCKas Ccuia JUH3bI; I[P ONUCAHHUU
MPaBWIbHO TPAaKTOBaTh (PM3MUYECKUN CMBICI HUCMOJIb3YEMbIX BEIHYUH, UX
0003HAYCHHUS W EIUHMIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIOIINE JaHHYIO
(bU3NYECKyIO BETUYMHY C IPYTHMHU BEIIMYMHAMU

11.5

OnuceiBaTh HM3YYECHHBIC KBAHTOBBIE SIBJICHHMSI M IIPOLIECCHI, HCIIOIB3YS
(bu3HYECKre BEIHMUUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JIJTMHA BOJTHBI
U 4YacToTa CBETa, SHEPrus MU HMIyJbC (OTOHA, NEpUoi MOoJIypacnaja,
SHEPTUsl CBSA3M ATOMHBIX SJIep; MPU OMUCAHWUU MPABUIBLHO TPAKTOBATH
(bu3MYECKUN CMBICI HCTIONb3yEeMbIX BEIMYUH, UX 0003HAUYCHHUS U €IUHUIIBI,
yKa3bIBaTh (OPMYIbI, CBA3BIBAIOIIME NAaHHYIO (U3UYECKYIO BEIUYHHY C
JOPYTUMHU BEJTMYUHAMU, BRIYUCIATH 3HaUCHUE (PU3NUECKON BETUUUHBI

11.6

Ananu3upoBaTh GU3NUECKUE IPOLECCH] U ABICHUS, UCIOIb3Ys (hrU3nUecKue
3aKOHBl M NpPHUHLUIBL: 3aKkoH OMa, 3aKOHBI IIOCJIEJOBATEIBHOIO MU
NapaJuIeIbHOTO COEIMHEHNS IPOBOIHUKOB, 3aKoH [[xoyisa — Jlenna, 3akoH
ANEKTPOMArHUTHOM MHAYKLIMH, 3aKOH MPSIMOJIMHEHHOTO pachpOCTpaHEHUs
CBETa, 3aKOHbl OTPAKEHUSI CBETA, 3aKOHBI MPEIOMIICHHS CBETA, YpaBHEHHE
OiHmTeHa ana  ¢Gotodpdexra, 3aKOH COXpPAHEHHsS] DSHEPruu, 3aKOH
COXPAHEHMs MMITYJIbCa, 3aKOH COXPAHEHMsI DJIEKTPUYECKOTO 3apsija, 3aKOH
COXPAaHEHHs MacCOBOIO 4YMCIA, MOCTyJNaTbl bopa, 3ak0H paanoaKkTUBHOIO
pacriaza; Mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHE M YCJIOBHS  (TpaHMIbI,  00JacTn)
MIPUMEHUMOCTH

11.7

Onpenenarb HampaBiI€HHUE BEKTOpa HMHAYKIMM MAarHUTHOTO  MOJs
MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuiiel JlopeHiia

11.8

Ctpouth U ONUCHIBATH HM300paKE€HUE, CO3/1aBa€MOE IUIOCKUM 3E€pKalioM,
TOHKOHW JIMH30U

11.9

BrimongaTe SKCIICPUMCHTBI MO HCCICIOBAHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
IMPOLECCOB C UCIIOJB30BAHUEM ITPSAMBIX U KOCBCHHBIX H3MepeHHI71; IIpu 5TOM
dhopmynupoBath podiemMy (3a7ady) U THIOTE3y YI4EOHOTO DKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIOKEHHOTO 00OPYIOBAHHMS, IIPOBOIUTE OITBIT
1 (OPMYIUPOBATH BHIBOIBI

11.10

OCYHIGCTBJ'[S[TI) MNpsAMBIC WU KOCBCHHBIC H3MCPCHUSA (1)PI3I/I'-IeCKI/IX BCJIIMYHH,




NP ATOM BBIOMPATh ONTHUMAIBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BATh
W3BECTHBIE METObI OLIEHKU IMOTPENTHOCTEN U3MEPEHUI

11.11

UccnenoBath 3aBUCMMOCTH (DU3MYECKHX BEIMYMH C MCIOJIb30BAHUEM
MPSMBIX U3MEPEHHI; IPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHUPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEJIUYUH B BHJE
TaOIUI ¥ TPAQUKOB, JIeTaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIICTOBAHIS

11.12

ColuroaTh nipaBuiia 0€30MaCHOTO TPy MPH MPOBEJACHUH UCCIICIOBAHUI B
paMKax  y4eOHOrO  JKCIIEPUMEHTa, Y4eOHO-HMCCIICIOBATEIILCKOW U
HpOCKTHOﬁ ACATCIIbBHOCTU € UCIIOJIBb30BAHNEM U3MEPHUTCIIbHBIX YCTpOﬁCTB u
1abopaToOpHOTO 00OPYIOBAHUS

11.13

Pemate pacuérHble 3a7a4M ¢ SBHO 3aJaHHOM (DU3MYECKOH MOJIENbIO,
UCTOJB3Yysl (PU3UUECKUE 3aKOHBI U MPUHLUIIBI; HA OCHOBE aHaJIHM3a YCIOBHSA
3aJauu BbIOMpPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEITUUMHbI
u (opmynsl, HeoOXoquMble A €€ pelleHus, NPOBOJUTH PACUEThl U
OLIEHUBATh PEAJILHOCTD MOJYYECHHOTO 3HaUeHUs! (pU3MUecKol BEJIMUMHBI

11.14

Pemarsn Ka4CCTBCHHEIC 3aJa4u: BbLICTPAUBATDb JJOI'MYCCKH
HCIIPOTUBOPCUUBYIO LICIIOYKY paCCYDK,Z[eHI/Iﬁ C OHOpOI71 Ha H3Y4YCHHBIC
3daKOHbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘ICCKI/IC SABJICHUA

11.15

Hcnonb3oBaTe  MpU  pelleHMH  y4eOHBIX  3ajjad  COBPEMEHHbIE
WHPOPMAIIMOHHBIE ~ TEXHOJOTMH  JUIA  TIOMCKA,  CTPYKTYPHUPOBaHUS,
UHTEpIpeTalMi U TPEACTaBICHUS Yy4yeOHOM U Hay4yHO-TIONYJISpHOU
uHbOpMaNMY, TOJYYCHHOH U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJM3UPOBATH MOTydaeMyro HH(PpOPMAITHIO

11.16

OOBSACHITh TPUHIMUIBI JEUCTBHS MAIllMH, NPUOOPOB U TEXHUUYECKHUX
YCTPOWCTB; pa3iauyarh yCIOBUS UX OE30MacCHOTO HCIOJIb30BAHUS B
IOBCEIHEBHOU KN3HU

11.17

[TpuBOAUTE PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHUE INPOLIECCOB OKPYXKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKU M TEXHOJIOTHI

11.18

Mcnonb30BaTh TEOpETUYECKHUE 3HAHUS O (PU3HKE B MOBCETHEBHON KHU3HU
s obecriedeHuss Oe30macHOCTH MNpH  oOpallleHMH ¢ mpubopamMu U
TEXHUYECKMMHU YCTPOICTBaMH, /ISl COXpPaHEHUs 370POBbsS U COOJIOACHUS
HOPM PKOJIOTMYECKOTO MOBEJICHHS B OKpPY’Kalollel cpezie

11.19

PaGorare B rpymnme C BBIIOJHEHUEM pA3IUYHBIX COLMAJIBHBIX pOJIEH,
IJIAaHUPOBATh pabOTy IPyMIbl, PAlMOHAIBHO PaCHpeeNsiTh 00s13aHHOCTH U
IJJAHUPOBATh JICATEIBHOCTh B HECTAHJIAPTHBIX CUTYalMsIX, aJeKBaTHO
OLICHMBATh BKJIAJ KaXJIOrO0 U3 YYACTHUKOB TpPyNIbl B pEHICHUE
paccMaTpuBaeMoi MpoOIeMBbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pa3zaeia

Koa nposepsiemoro

IJIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

1.1

®uszuka — Hayka o npupone. Hayunele Meronsl
[IO3HAHMS OKPY’Karolero mupa. Pois skcnepuMenTa
U TEOpUHM B IIpOLECCE IO3HAHUSA IPUPOJBIL.
DKcriepuMeHT B (pusuke

1.2

MogenupoBanre  (QU3MUECKUX  SBICHUH U
npoueccoB. Hayunele rumnores3sl.  ®usnueckue
3aKOHBI M TeopuM. ['paHuUIBI NPUMEHUMOCTU
¢usnueckux 3akoHOB. [IpuHLIMI COOTBETCTBUS.
Ponre u wmecro ¢usuku B GopMHpPOBAHUHU
COBPEMEHHOM  HAy4yHOM  KAapTUHBI  MHpA, B
IIPAKTUYECKOHN AESTEIbHOCTH JIIOIEH

MEXAHHUKA

2.1

#H##Par#t##KNUHEMATUKA

2.11

Mexannueckoe — nBwkeHHE.  OTHOCUTEIBHOCTH
MexaHuyeckoro JABwxeHus. Cucrema orcyéra.
Tpaexropus

2.1.2

[Tepememienne, CckopocTb (CpeiHsAs CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOpPEHHE MaTepuaibHOU
TOYKH, UX IMPOCKIHMU HA OCH CHUCTCMbI KOOPIHWHAT.
CrnoxeHue nepeMeIeHU U CI0KEHNE CKOPOCTEN

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEITHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOpPJAMHAT,
CKOPOCTH, YCKOpPEHMs, IyTH M IepeMElECHus
MaTepUaIbHOW TOUYKH OT BpPEMEHU

2.14

CBoOoHOE majieHne. Y CKOpeHrne cBOOOTHOTO
naJicHus

2.15

Kpusonnneiinoe JIBUKCHHUE. PaBHOMEpHOE
JBIUKEHUE MAaTEpUAJIbHOM TOUYKU 110 OKPY)KHOCTH.
VYrioBas ckOpocTb, JIMHEMHAs cKOpocTh. Ilepunon u
yacroTa. LleHTpocTpeMHuTENbHOE YCKOPEHHE

2.1.6

TexHu4yeckne yCTpOMCTBA: CHUAOMETpP, JBHIKCHHE
CHapsJ0B, LICTIHBIE U PEMEHHBIE NTepeIadn

2.1.7

[Ipaktuueckue paboTel. M3MepeHne MTIHOBEHHOM
ckopoctH. MccrmenoBaHue COOTHOLIEHUS MEXKIY




IIyTAMH, IIPOMICHHBIMU TEIOM 3a
IIOCJIEZI0BATEIbHBIE PABHBIE IPOMEXKYTKH BPEMEHHU
IIPY PaBHOYCKOPCHHOM [JBW)KCHUM C HadalbHOU
CKOPOCTBIO, paBHOW Hymw0. M3ydyeHue IBHKEHUS
HIapyvKa B BS3KOH JKUIKOCTU. M3ydeHue NBUKEHUS
Tena, OPOIIEHHOT0 TOPU30HTAIBHO

2.2

#H#Par### JMHAMUKA

2.2.1

IIpunuun orHocuTenbHOCTH ['amunes.  Ilepseii
3akoH HerotoHa. MHepuuanbHbple CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHnun cyneprno3uuuy cuil

2.2.3

Bropoii 3akoH HproToHa 111 MarepuajibHOM TOYKHU
B uMHepuuanbHoi cucteme orcuéra (MCO). Tpernii
3akoH HploTOHa J171s1 MaTepHalIbHbIX TOYEK

2.2.4

3akoH BceMUpHOTO TiaroteHus. Cuna TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHus
CKOJIbXKCHHUSI M cuiia TpeHus mokos. Koadoumment
TpeHus. Cuia CONpOTUBIICHUS NP JABHKEHUU Tella
B JKU/IKOCTH HJIH ra3e

2.2.7

HOCTyrIaTeJ'ILHOC n BpalaTCJbHOC JABUXKCHUC
a0COJIFOTHO TBépI[OFO TCl1a

2.2.8

MOMEHT CHJIbI OTHOCHUTEIBHO OCH BpallCHUS.
I1;eyo cumel. YcnoBust paBHOBECHs TBEPIOIO Tela B
HUCo

2.2.9

TexHuueckue yCTpOﬁCTBaZ MHNOAIIHUITHUKH, IBUXKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHwe JBHKEHHS
Opycka MO HAaKJIOHHOW IJIOCKOCTU MOJ JI€HCTBUEM
HECKOJBKUX cuil. MccrnenoBanue 3aBUCHMOCTH CHJI
YOPYroCTH, BO3HHUKAIOIIUX B JAehOpMHUPYEMOit
MpY>KWHE U PE3MHOBOM 00pasiie, OT BEJIMYUHBI UX
nedopmaruu. MccnenoBanue ycloBuii paBHOBECHS
TBEPAOIO TEJA, UMEIOIIETO OCh BPALLICHUS

2.3

###Par###3AKOHBI COXPAHEHIMA B MEXAHUKE

2.3.1

I/IMHYJ'IBC MaTCpHaHBHOﬁ TOYKH, CHUCTCMBI
MaTCpHAJIbHBIX TOYCK. I/IMHyJ'IBC CHJIbI U U3BMCHCHUC
HUMITYJIbCA TCJIa

2.3.2

3akoH coxpaneHus umnyinbsca B MCO. PeaktnBHOE
JBUKECHHE

2.3.3

Pabora cuiiet




2.34

MOITHOCTE CUJIBI

2.3.5

Kunernueckas »sHeprusi MaTepuUalbHOM  TOYKH.
TeopeMao KUHETUYECKOMN YSHEPTUH

2.3.6

[TorenuuanpHas sHeprus. [loTeHIMaTbHAS SHEPTUs
yIpyro neOopMUPOBAHHOMN MPYKHHBI.
[ToreHnMaabHas SHEPTHS TeJia BOJIU3U MTOBEPXHOCTH
Seman

2.3.7

[TorennuanbHble M HEMOTEHIMAIbHBIE CHIIBL. CBsI3b
paboThl HEMOTEHUUATBHBIX CWJI C HW3MEHEHHEM
MEXAHUYECKOM HHEPruM CUCTEMBl Te€l. 3aKOH
COXpaHEHMsI MEXaHUYECKON SHEPTUU

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHudyeckue  yCTpOMCTBA:  JIBUJKEHHME  PAaKET,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

2.3.10

[TpakTuueckue pabotsl. M3yueHue cBsizu cKopocTen
TeJI IpU Heynpyrom ynape. MccinenoBanue cBs3H
paboThl CcHUIBl C M3MEHEHHEM MEXaHMYEeCKOU
SHEPIuu Teja

3 MOJIEKVYJISIPHAA ©®U3UKA U TEPMOJNHAMUKA
#H#Par###OCHOBBI MOJIEKVJISPHO-KMHETUYECKOM TEOPUU

OcHOBHbIE MOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOE [BUKEHHE.
Huddysus. Xapakrep IBIKEHUS U B3aUMOJACHCTBUS
YacTHI] BEUIECTBA
Mopgenu CTpOeHMs Tra3oB, JKMAKOCTEH U TBEPABIX

3.1.2 Tel W OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
ITUX MOJEeN

313 Macca MOJIEKYJI. KomnuectBo BEILIECTBA.
[TocrossnHass ABoraapo

31 314 TermmoBoe  paBHOBecue. Temmepatypa u €€

n3mepenue. lllkana remneparyp Llenbcus
Monens uaeanpHoro rasza. OCHOBHOE ypaBHEHHE

3.15 MOJIEKYJIIPHO-KHHETHYECKOW TEOPUU HJI€ATBbHOTO
rasa
AOcomoTHas TeMIleparypa Kak Mepa CpeaHei

3.1.6 KMHETUYECKOW HHEpruM  TEIUIOBOTO  JIBMIKEHUS
yactul] raza. [lIkana temnepatyp KenbBuna

317 VpaBuenne Kinaneilpona — MenneneeBa. 3akoH
JlanbTOHA

318 I"a3oBble 3ak0HBI. M30mponieccsl B HAEAIBHOM Tase ¢

MMOCTOAHHBIM KOJUYCCTBOM BCHICCTBA: H30TCpMa,




M30X0pa, n300apa

3.1.9

TexHUYECKHE yCTPOICTBA: TEPMOMETP, OapOMETP

3.1.10

[TpakTueckue padotel. 3MepeHnue mMacchl BO3ayxa
B KJlacCHOM KomHaTe. MccrienoBaHue 3aBUCUMOCTU
MEXIy TMapaMeTpaMy COCTOSHUSL DPa3pexEHHOrO
rasa

3.2

OCHOBbI TEPMOJINMHAMMKNA

321

TepmonuHamudeckas cHUCTEMA. Bnytpennss
SHEPTUsI TEPMOJUHAMHUYECKONW CHCTEMBI M CIIOCOOBI
€€ U3MEeHEeHU

3.2.2

KonuuectBo Temnotel u  pabora. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UEAIBHOIO rasa

3.2.3

Bunpr TEIUIONEpeIavuu: TETJIOMPOBOIHOCTbD,
KOHBEKILUSA, H3JIydyeHue. TermnoéMKOCTh  Tena.
VYnaenpHas  TennoéMKOCTH  BemiecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIONepeaue

3.24

IlepBbii 3akOH TepMoAuMHAaMUKU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K M3OIPOLIECCAM.
I'paduueckas uHTepIIpeTays padoThl raza

3.25

TennoBele  MamuHbl.  [lpuHOUOBI  JEHCTBHS
TEIJIOBBIX MamuH. IIpeoOpa3oBaHus SHEpPruu B
TEIJIOBBIX MammuHaxX. KoaddumueHt mone3Horo
nerictBus (manee — KIIT/1) TeroBoii mammabl. [uka
Kapno u ero KIIJI

3.2.6

Bropoit 3akon TepMmoauHamuku. HeoOpaTumocTthb
IIPOLIECCOB B Mpupone. TernoBble JBHUTATENH.
DKOJIOTHYECKUE TTPOOIEMBbI TEIIJIOIHEPTETUKU

3.2.7

TexHu4eckne yCcTpOWCTBA: IBUTATEIb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOUIbHUK, KOHTUIIOHED

3.2.8

[TpakTnueckue padboTel. W3mepenue ynenbHOU

TEIIOEMKOCTH

3.3

###Par### AT PEI’ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE

[NHEPEXO/IbI

331

[TapooOpa3zoBanue W KoHIeHcalus. Mcnapenue u
KUTICHWE. YJelmbHas TeIuloTa MapooOpa3oBaHus.
3aBUCHUMOCTh TEMIIEPATYPhl KUTICHHUS OT JaBJICHUS

3.3.2

AOComOTHAs U OTHOCUTENbHAS BIAKHOCTh BO3AYXA.
Haceliennslii nap

3.3.3

Teépaoe Tteno. Kpucramnmueckue u amopdHbIe
Tena. AHMU30TPONMS CBOMCTB KpHUCTALIOB. JKuukue

KpHuCTaJlJIbl. COBpCMeHHLIC MaTCepHraJIbl




[InaBnenne m KpuctayuM3auus. Y AeibHas TEIIOTa

3.3.4
riaBnenus. Cyomumanus
3.3.5 VYpaBHeHuUe TEII0BOro 6amaHca
TexHuuueckue YCTpOICTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH MOJIy4YEHUs
COBPEMEHHBIX  MaTepuajlioB, B TOM  YHUCIE
HaHOMATEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboThl. M3MepeHue BIaXHOCTU
BO3/yXa
4 DJIEKTPOAMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 OJiekTpu3anusa Tel. JJNeKTpuueckuid 3apsan. JlBa
BUJIA DJIEKTPHUECKUX 3aps/I0B
412 IIpoBOIHUKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsiaa
41.4 B3aumopgeiictBue 3apsaaoB. 3akon Kynona
DJIeKTpUUYECKOe ToJie. Hanpsoxénnoctsb
4.1.5 ANIeKTpUYecKoro mois. [IpuHIun Cyneprno3uiuH.
JlnaNYM HaPsHKEHHOCTH AJICKTPUUYECKOTO OIS
416 Pabora cuIl AJIEKTPOCTATUYECKOTO TOJIS.
[Torenmman. Pa3HOCTh MOTEHIHAIIOB
4.1 [IpoBOAHWKN W JUDJIEKTPUKA B  TIOCTOSSHHOM
4.1.7 ANEKTPUIECKOM oJIe. Jwusnexrpudeckas
MIPOHHIIAEMOCTh
OnextpoéMkocTh. KonaeHcarop. DieKTpo€MKOCTb
4.1.8 MJIOCKOTO KOHJEHCATOopa. JHEPTHsl 3apsiHKEHHOTO
KOHJIEHCaTopa
TexHuueckue YCTPOMCTBA: DIEKTPOCKOI,
419 AIIEKTPOMETP, ANEKTPOCTaTUYECKAS 3aIuTa,
3a3eMJICHHE  3JEKTpONpHOOpOB,  KOHJEHCATop,
KCEPOKC, CTPYHUHBIN IIPUHTED
4.1.10 HpaKTHIieCKHe paboTHI. N3mepenue
AIIEKTPOEMKOCTH KOHJIEHCAaTOpa
##Par##HIIOCTOSHHBIN DJIEKTPUUECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
Ycnosus CYILIECTBOBAHHS MTOCTOSIHHOTO
421 anekTpudeckoro Toka. Mctounuku toka. Cuia Toka.
4.2 [TocTossHHBIN TOK
422 Hamnpsioxenune. 3akon Oma 1j1st ygacTka menu
423 DneKkTpuueckoe COIPOTHUBIICHUE. VY nenbHoe

COIIPOTUBJICHHUEC BEIICCTBA




4.2.4

[TocnenoBarenpHOE, MapauieIbHOE, CMEIIaHHOE
COCTMHEHHE TIPOBOTHUKOB

4.2.5

PaboTta anektpuyeckoro Toka. 3akoH JDxoyms —
Jlenna

4.2.6

MontHoCTb SJICKTPHUYECCKOI'O TOKa

4.2.7

anekTponaBrkymmas cuia (manmee — OJJC) wm
BHYTPCHHEE CONPOTUBIICHUE HWCTOYHHKA TOKA.
3akoH Oma s MOJIHOM (3aMKHYTOM)
aNeKTpudeckoii enu. KopoTkoe 3amMbIkaHue

4.2.8

ONEeKTpOHHAas IMPOBOJUMOCTb TBEPABIX METAIIOB.
3aBUCHUMOCTb  COIPOTUBJIEHHS  METaLIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnexkTpuueckuii TOK B  Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBonuuku. CoOCTBeHHasT W TMpPUMECHas
MPOBOJIUMOCTH TIOJIYIPOBOJHUKOB. CBOICTBa p-N
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4211

DNEeKTpUUECKUM TOK B JIIEKTPOJINTAX.
DNEKTPOIUTHYECKAS AUCCOUALUS. DIEKTPOJIN3

4.2.12

DJeKTpUYeCKuil TOK B razax. CamMoCTOSTENbHBIN U
HECAMOCTOSITCIIBHBIM  pa3psn. Pa3auynHble  THITBI
CaMOCTOSITENIbHOTO pa3psina. Monaus. [lnazma

4.2.13

TexHHueCKue yCTpONCTBA: aMIIEPMETP, BOJBTMETD,
peocTaT, UICTOYHHUKH TOKA, 3JIEKTPOHArPEBATEIbHBIC
npubOpBl,  AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP CONPOTHUBJICHUS, BaKyyMHbIH JHOJ,
TEPMUCTOPbI u (hoTOpe3ucTopHl,
MOJIYTIPOBOJIHUKOBBIM TMOJI, TaJlbBaHUKA

4.2.14

[TpakTnueckue paboThl. M3yueHue cMemaHHOTO
COEJMHEHUS PE3UCTOPOB.

W3mepenne DOJIC uncTrouHMKa TOKa U €ro
BHYTPEHHETO COIIPOTHBIICHUS. Habmonenue
AIIEKTPOJIA3A

11 KIIACC

Kon
pa3jiena

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 3J1eMEHTHI COIEPKAHUS

4

SJIEKTPOAMHAMUKA

4.3

##HPartH#MATHUTHOE I1OJIE. ODJIEKTPOMAT'HUTHAA MHAYKINA




ITocTostHHEIE MAarduThl. Bs3aumoneiictBue

43.1
ITOCTOSIHHBIX MarHUTOB
MaruutHoe nosie. BekTop MarHUTHOW MHIYKIIHH.
432 [Ipuniun cynepno3uuuu. JIMHUM MarHUTHOMN
e WHAYKIMK. KapTuHa TMHUNA MarHUTHOW MHIYKIIMHU
I10JIS1 IIOCTOSIHHBIX MAarHUTOB
MarnuTtHOe 1ose mpoBoaHHKA ¢ TOKoM. Kapruna
JUHUA TOJNSl JUIMHHOTO MPSIMOTO TMPOBOJHUKA H
4.3.3 3aMKHYTOT'O KOJIBLIEBOTO NPOBOJHUKA, KATYIIKU C
TokoM. OnmweiT  DOpcrena.  BzaumoneiictBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuita Amriepa, €€ MOJlyJib U HalpaBJICHHUE
Cuna Jlopenna, e€ MoOIylb ¥ HaIlpaBJICHHE.
435 JIBI>KeHHE 3apsHKEHHON YacTHIBI B OJHOPOIHOM
MarHuTHOM noJjie. Pabora cumel JIopenima
4.3.6 SIBieHME 3IEKTPOMAarHUTHON UHTYKITUN
4.3.7 [ToTok BekTOpa MAarHUTHOW MHAYKIIUU
438 OAC wuHaykmuu. 3aKOH  AJIEKTPOMAarHUTHOU
o uaaykuun Gapanes
Buxpeoe snextpuueckoe noue. 3C uHIyKINH B
4.3.9 MPOBOJAHMKE, MABWXKYIIEMCS TIOCTYNaTelbHO B
OJIHOPOJTHOM MarHUTHOM I10JI€
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTh. SIBnenne camounaykuuu. DJC
- CaMOMH/LYKIIUH
4.3.12 DHeprusi MarHuTHOTO MOJIsl KaTYIIKHA C TOKOM
4.3.13 DNEeKTPOMarHuTHOE T0JIe
TexHUYeCKHE yCTPOWCTBA: MOCTOSHHBIE MarHUTHI,
4.3.14 AJIEKTPOMArHUThl, MIEKTPOJIBUraTENb, YCKOPUTEIN
AIIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TeUb
[TpakTdeckue paboThl. l3yuyeHue MarHUTHOTO
MOJIsL KaTyIIKH ¢ TOKoM. MccrnenoBanue neicTBuUs
4.3.15 MOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.

HUccinenoBanne  sIBICHHUSA 3JIEKTPOMArHUTHON
WHIYKITUN

5 KOJIEBAHHM A 1 BOJIHBI
#H#HPart##MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
KonebarensHas cucrtema. CBoOOIHBIE KOIEOaHU.
51 51.1 IMapmonnueckne xkonebanusa. Ilepuon, wyactora,
aMIIuTya v (hasza KoneOaHuit
512 [IpyxvHHBII MagsTHUK. MaTeMaTU4eCKUN MassTHUK




5.1.3

YpaBHeHue TapMOHUYECKUX KoJIeOaHuil.
Kunemarnyeckoen  JAMHAMUYECKOE  OIKCAHUE
K0J1€0aTeIbHOTO ABM)KEHUS

5.14

IIpeBpaniene 5SHEpruM INpU TapMOHHUYECKHX
kosebaHusax. CBsA3b  aMIUIMTYIbl  KoJeOaHUi
MCXOJIHOW BEJIMYMHBI C aMIUIUTyJaMH KoJieOaHui
€€ CKOpPOCTU U YCKOPEHMS

5.15

KonebarenbHblii KOHTYD. CBobopHbIe
DIIEKTPOMArHUTHBIE KOJICOAHUST B UACATHHOM
KoJIe0aTeIbHOM  KOHType. AHAJOTHS  MEXIY
MEXaHUYECKUMU u AJIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna ToMmcona

5.16

3aKkoH COXpaHCHUA OSHEPrud B  HACAJIbHOM
KoJIe0aTeIbHOM KOHTYpC

5.1.7

BoiHyX/1€eHHbBIE MEXaHUYECKUE KOJIeOaHusl.
Pe3onanc. Pe3oHancHas kpuBasd. BeIHyXIEeHHBIE
AICKTPOMAarHUTHBIE KOJIeOaHMS.

5.18

Ilepemennsblit Tok. CHHYCOHMIaTIbHBIN IEPEMEHHBIN
TOK.

5.1.9

MoIIHOCTh MNEPEMCHHOI'O TOKa. AMHJ'II/ITy,Z[HOG n
HeﬁCTBYIOHIGG 3HAYCHUC CUJIbI TOKA U HAITPSXKCHUA

5.1.10

Tpancpopmarop. IIpousBoacTBo, mnepenada u
norpebieHue JNEKTPUYECKOU SHEPIUH.
OKOJIOTUYECKHE  PUCKH  TpPU  NPOU3BOJICTBE
ANEKTPUIECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BaHUS DJIEKTPOIHEPTHH B IOBCEIHEBHOU
KU3HU

5.1.11

Texnuueckue YCTPOMCTBA: ceiicmorpad,
JJIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIIepesayd

5.1.12

IIpakTHueckue paloTHI. Hccnenosanue
3aBUCUMOCTH TE€pHOja MajlbIX KojeOaHHH rpysa
Ha HUTH OT JJIUHBI HWUTH M MAacChl TIpy3a.
HccnenoBanue IEpEeMEHHOrO0 TOKa B LENH U3
MOCIIEZIOBATENBHO COCNMHEHHBIX KOHJIEHCATOPA,
KaTYLIKH U pe3ucTopa

5.2

###PartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBUS
591 pacIpoCTpaHEHHUS. [lepuon. CkopocTb
pacnpocTpaHeHHs U JUIMHA BOJHBL. [lonepeuHsie u
MIPOJIOJIbHBIE BOJIHBI
599 ###Par###  Unrepdpepenuus u  audpakuus

MEXaHUYCCKHUX BOJH




5.2.3

3Byk. CkopocCTh 3ByKa. 'poMKOCTh 3ByKa. BricoTa
tToHa. TemOp 3ByKa

5.24

DONEeKTPOMAarHUTHBIE BOJIHBL. Y CIOBHUS W3ITy4EHUS
AIIEKTPOMArHUTHBIX BOJH. B3ammHas opueHrtanus
BeKTOpoB E, B u v B 31eKTpOMarHuTHO# BoJIHE B
BaKyyMe

5.25

CBolicTBa 3JE€KTPOMAarHUTHBIX BOJIH: OTPa)XKEHHE,
IIPEJIOMJICHUE, HOJISIpA3ALUs, TuQpakuus,
unTepdepenims. CKOpPOCTb  3IEKTPOMArHUTHBIX
BOJIH

5.2.6

Illxkana osnekTpoMarHUTHBIX BOJIH. I[IpuMeHeHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

[TpuHIHATTBI pPaanoCBsI3H u TEJIEBUICHUSL.
Panuonokamnus. DJIEKTPOMarHUTHOE 3arps3HCHHE
OKPYXKAaroIIel cpeibl

5.2.8

TexHuueckue yCTpOICTBA: MY3BIKaJIbHBIE
WHCTPYMEHTBI, YIIbTPa3ByKOBasi [IMAarHOCTHUKA B
TeXHUKE W MEIUIIMHE, pajap, PaauoNpUEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-neup

5.3

##HPar##HOIITUKA

5.3.1

[IpsimonuHeitHOE  paclpocTpaHeHHE CBeTa B
onHopoaHou cpeze. JIyd cBeta

5.3.2

OtpakeHue cBera. 3aKOHBI OTPaXXEHHUS CBETa.
[TocTpoenune n300paxeHuii B IOCKOM 3epKae

5.3.3

[Tpenomnenue ceera. 3aKOHBI IPETOMIIEHUS CBETA.
AGCOIOTHBIN MOKa3aTesb MPETOMICHHUS

534

Ilonnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIN
YTOJI OJIHOTO BHYTPEHHETO OTPaKEHUS

5.3.5

Hucnepcus cBeta. CioxXHBIN cOcTaB OEJIOT0 CBETA.

[BeT

5.3.6

Colwuparoiue U pacceuBarolIue JUH3BL. TOHKas
nrH3a. POKYCHOE PAaCCTOSHUE M ONTHYECKAs cuia
TOHKOM JuH3bl. [locTpoeHne wu3o00paxkeHuil B
cOoOMparoIIMX U paccerBaroNnX JruH3ax. Gopmyna
TOHKOI JIMH3EL. Y BelIMUEHHUE, TaBaeMOE JIUH301

5.3.7

Hp CACIIbI NPpUMCHUMOCTH TCOMeTqueCKOﬁ
OIITUKHU

5.3.8

Wntepdepenius ceta. KorepeHTHbIE HCTOYHUKH.
VYcnosus HaOJIr01eHUS MaKCHMYyMOB u
MUHHUMYMOB B HMHTEP(EpPEHLIMOHHON KapTHHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB




Hudpakmus cera. JudpaknmoHHas pemérka.
YcnoBue HaOMIOICHUS TIIaBHBIX MAaKCUMYMOB TIPU

°:3.9 MaJeHud  MOHOXpPOMAaTHMYECKOTO  CBETa  Ha
T (DPaKIIMOHHYIO PEIIETKY
5.3.10 [Tomstpusarus cBera
TexHnuueckue YCTpOICTBA: OYKH, ayma,
5311 doroanmapar, POSKIIMOHHBIN amnmapar,
e MHKDPOCKOII, ~TEJIECKOI, BOJIOKOHHAs  OIITHKA,
TUu(dPaKIUOHHAS PEIIETKA, TIOTSPOUT
[TpakTdeckne paboThl. M3MepeHue mokaszarens
5312 MIPEITOMIICHUSI. HccnenoBanue CBOICTB

n300pakeHuii B 1uH3ax. Habmonenue aucnepcuu
CBeTa

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHukH. [locTynaTel TEOPUU OTHOCUTEIHHOCTH:
WHBAapHAHTHOCTb MOJYJII CKOPOCTH CBETa B
BaKyyMe, IPUHIUII OTHOCUTEIbHOCTH DHUHIITEITHA

6.2

OTHOCHUTENHLHOCTD OJJHOBPCMCHHOCTHU.
38.MC,Z[J'IGHI/IG BpPEMCHHU U COKPAIICHHUC NJIMHBI

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsi3b  Maccbl € DSHEprued M UMIIYJIbCOM
CBOOOJIHOM YacCTHIIBI. DHEPIrUsl MOKOS CBOOOIHOM
YaCTHUIIBI

KBAHTOBAA ®U3UKA

7.1

#iHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

711

@ortonsl. ®opmyna Ilmanka cBA3uM dHEpruu
¢oToHAa € €ro 4YacToToH. DHEpPrus U UMIYJIbC
dboToHa

7.12

OtkpriTre U uccnenoanue Gorodpdexra. OnbIThI
A.I'. CroneroBa. 3akoHs! hoTodddexTa

7.1.3

VpaBHenne OiHmTeiiHa st poToaddexTa.
«Kpacnas rpanuna» ¢portospdexra

7.1.4

Hasnenue cera. Onbitel [1.H. JIeGeneBa

7.15

XUMHYECKOE NEeHCTBUE CBETA

7.1.6

TexHnueckne YCTPOMCTBA: (OTOAIEeMEHT,
dboTomaTYNK, COTHEUHAs OaTapesi, CBETOIUO]]

7.2

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. Onbiter Pezepdopa mo
MCCIIIOBAaHHIO CTpOoeHHs aToMa. [ImanerapHas
MOJIENTb aTOMa




71.2.2

[Toctrynatet bopa. N3nyueHwe u MOIJIOLIEHUE
(GbOTOHOB MpHU MEepexojie aToMa C OJHOTO YPOBHS
sHepruum Ha Jpyrod. Buaesl cnektpoB. Crektp
YpOBHEH 3HEPrUU aToMa BOAOPOIa

7.2.3

BosHoBbie cBoiicTBa yactul. Bosnbl ne bpoitns.
KopmyckynsapHo-BomHOBOH ayanusm. [udpakmus
AJIEKTPOHOB HA KpUCTALIaX

7.24

CnonTanHoe n BBIHYKACHHOC H3ITYyUYCHHUC.
YCTpOoHCTBO U IPUHIIKI PAOOTHI Jiazepa

7.2.5

TexHu4eckue yCcTpoMCTBA: CIEKTPaJIbHBIM aHAIU3
(crieKTpOoCKOII), J1a3ep, KBAHTOBBIN KOMIIBIOTED

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOJII0ICHUS 51 perucTpanuu
AJIEMEHTApHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoakTuBHOCTH. ONBITH Pe3epdopaa
10  ONpPENCJICHUIO COCTaBa  PaJHMOAKTUBHOTO
uznyyenusi. CpoiictBa anbda-, OeTa-, ramMma-
u3ny4deHus. BiusHue paguoakTUBHOCTH Ha )KUBbBIE
OpraHU3MBbI

7.3.3

OtkpbiTHE TIpOTOHA U HeWTpoHa. HykiioHHas
Monenb siapa [eizenOGepra — MBanenko. 3apsia
saapa. MaccoBoe unciio sijapa. M3otomnsl

7.3.4

Anbda-pacniafi. DJIEKTPOHHBIM W TMO3UTPOHHBIN
Oeta-pacma. [Mamma-uznydenue. 3axkoH
paJIMOaKTUBHOTO pacraja

7.3.5

OHeprus CBsI3M HYKJIOHOB B sijipe. SliepHbIE CUJIBL.
HedexT macchl spa

7.3.6

Snepusle peakuuu. JleneHre u CHHTE3 sSAep

7.3.7

Snepnsiii  peaktop. TepMosimepHbId  CHHTES.
[TpoGyieMbl U MEPCTIEKTUBHI SIIEPHON SHEPTETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

7.3.8

OneMeHTapHble 4YacTUlbl. OTKpPBITHE ITO3UTPOHA.
@yH1aMEHTAJIbHBIE B3AUMOIEHCTBU

7.3.9

TexHudyeckne yCTpOMCTBA: JIO3MUMETP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas bom0ba

7.3.10

[Tpaktuyeckue pabotel. MccnenoBaHue TpPEKOB
qacTuIl (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro neba. Co3Be3nusi, sipKue 3BE3IBI,




IJIaHETHI, UX BUAUMOEC IBUKCHUC

8.2

ConHeuHas cuctema. [lmaHeTsl 3€eMHOW TpyMIIBL.
[InaHeThI-TUTAHTBI U WX CIYTHUKH, KapJIMKOBBIC
wianeTbl. Manble Testa COTHEUYHOU CUCTEMEI

8.3

Comnne, ¢orochepa u armochepa. CosiHeuHas
AKTUBHOCTh

8.4

Uctounuk sueprun CosHia v 3BE311

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETUMOCTb, paauyc, TeMIlepaTypa, ux
B3aMMOCBs3b. JlnarpamMmma «CreKTpajabHbIA KIacc —
CBETUMOCTBY. 3BE31bI rJ1aBHOU
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY JUISL 3BE3] rJ1aBHOM
MIOCJIEI0BATEIbHOCTH

8.6

H##HPar#H#BuyTpeHHee CTPOCHHE 3BE3 L.
CoBpeMeHHbIE MTPENCTABICHUS O IIPOUCXOXKICHUN
u 3Bosrouuu CoslHLa ¥ 3BE311. DTansl KU3HU 3BE3]L

8.7

Mneunslii IIyte — Hama [Mamakrtuka. CrnupanbHas
cTpykrypa ["anakTuku, pacnpenencHue 3BE31, raza
n neumi. [lonoxenne u naemxenue CoaHua B
[NanakTuke. [Tnockas u cepudeckas MOACUCTEMBI
["aymakTkn

8.8

Tunbl ranakTuk. PaguoraliakTMKM M KBa3aphl.
UéEpHbie bIpBI B iApax rajlaKTUK

8.9

Bcenennas. Pacmmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3deranue ramaktuk. Bo3pacT u paguyc
Bcenennoit, teopusa bosbpmoro B3peiBa. Mopeinb
«ropsiuer BeenenHoi». PennkroBoe nsnyuenue

8.10

MacmrabHas CTPYKTypa Bcenennoit.
Meraranaktuka. Hepeménneie pooIeMbl
aCTPOHOMHUH




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

CdopmupoBaHHOCTh YMEHHI pacro3HaBaTh (U3HUECKUE SBIICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararomuMun (I)I/I3I/I‘-IeCKI/IMI/I IIOHATUAMU u

BCIIMYNHAMHU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘leCKI/IC IMpOICCChI

CpopMHUpPOBAaHHOCT, YMEHUW TPUMEHATH 3aKOHBI KJIACCUYECKOU
MEXaHHKH, MOJICKYJISIPHON buszuku " TEPMOUHAMUKH,
ANEKTPOAUHAMUKH, KBAaHTOBOM (M3HMKH AJisi aHAIW3a U OOBSICHEHUS
SIBJICHUA MHUKpPOMHpA, MaKpOMHpa U MeraMupa, pa3jinyaTh YCJIOBUS
(rpanuIBl, 007aCTH) MPUMEHHUMOCTH (DU3HUYECKUX 3aKOHOB, TIOHUMATh
BceoOmmit xapakrep (hyHIaMEHTAIBHBIX 3aKOHOB M OTPAHHMYEHHOCTH
WCIIOJIb30BaHUS YaCTHBIX 3aKOHOB; AaHAJIM3UPOBATh (HU3HUECKUE
MPOLIECChl,  HMCTOJBb3ysl  OCHOBHBIE  TOJIOKEHUS, 3aKOHBl U

3aKOHOMEPHOCTH

C(l)OpMI/IpOBaHHOCTL YMCHHA PA3JIM4aTh YCJIOBUA TMPUMCHUMOCTU

Mojieneil PU3NYEeCKuX TeNl U MPOIECCOB (SBICHUIN)

CpopMHUpPOBAaHHOCT, yMEHHS peIIaTh pPAcuETHBIE 3a7a4d C SIBHO
3a/IaHHOW W HESIBHO 3aJ]aHHOM (PU3NUYECKOW MOJENbI0: Ha OCHOBAaHUU
aHalM3a YCIIOBUS BBIOMpaTh (PU3MYECKHEe MOJETH, OTBEYAOIINe
TpeOOBaHUAM 33724, IPUMEHSATH (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U TOCTynaThl  (U3WYECKUX  TEOPUH  TPH  HCIOIH30BAHUHU
MaTeMaTUYECKUX METOJIOB PEIICHMs 3a/iay, IPOBOJAUTH PACUYEThl HA
OCHOBaHMM MMEIOUIUXCS JaHHBIX, AaHAJIU3UpPOBaTh pe3yJbTaThl U
KOPPEKTUPOBAaTh  METOJIbI  pelieHusT ¢  Y4ETOM  TOJTyYeHHBIX

pe3yNIbTaToB

Pemarp kadecTBeHHbIE 3ajaud, TPeOymOIIUe MPUMEHEHHs 3HAHUN U3
pa3HBIX pa3elioB IIKOJIBHOTO Kypca (DM3WKH, a TakKe WHTETparuu
3HAHUW W3 JPYrUX MPEIMETOB E€CTECTBEHHOHAYYHOTO  ITUKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY pACCYyKIEHUW C OMNOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-ICCKI/IG SABJICHUSA




Bnanenne OCHOBHBIMH METOAAMH Hay4HOI'0 [IO3HAHUA,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMpSIMble U KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJIBHBIH CIIOCOO
U3MEPEHUSI U UCIOJb3YS M3BECTHBIE METOJbI OLICHKU IOTPEIIHOCTEH
U3MEpEeHUH, IMPOBOAUTh MCCIIEJOBAaHUE 3aBHUCUMOCTEH (PU3NUECKUX
BEIMYMH C UCHOJB30BAHUEM TMPSAMBIX HM3MEPEHHUU, OOBIACHATH
MIOJTyYCHHBIE PE3YNbTaThl, UCHOJB3Yd (PU3NUECKUE TEOPUH, 3aKOHBI H
MOHATUSA, U JIeNIaTh BBIBOABI; COOJIIOIATh MpaBuia 0€30I1aCHOTO TpyJa
IIpU MIPOBEACHUU HCCIEIOBAHUN B PaMKax y4eOHOIo HKCIEpUMEHTa U
y4e0HO-HCCIIEI0BATENbCKOM  JIESTENBHOCTH  C  MCIOJIb30BAaHHEM
OUQGPOBBIX  W3MEPUTENBHBIX  YCTPOHCTB W Ja0OpaTOpPHOTO

o0opyoBaHUs

CpopMUpPOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTh U OIICHUBATH
MOCIICACTBHS OBITOBOM M MPOM3BOJICTBEHHOM JIEATEIHPHOCTH YEIOBEKa,
CBSI3aHHON C (PU3MYECKUMH TPOLIECCAMH, C TO3UIUN SKOJOTHYECKOU
0€e30I1aCHOCTH; MpeACTaBICHUI 0 paloHAIbHOM
NPUPOAONOJb30BAHUHK, a  TakkKe€  Pa3yMHOM  HCIOJb30BaHUH
JOCTMKCHUM HAYKM W TEXHOJIOTMW UId JaJbHEWIIEr0 Pa3BUTHUS

YCJIIOBCYCCKOI'O O6H_ICCTB8.

OBnageHne pa3IUYHBIMH crnocobamMu  paboTel ¢ HH(pOpMaIuen
(U3NYECKOTO  COJACpXAHHUA C  KCIOJIB30BAaHHEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKHU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_H/II/I

10

CpopMHUpPOBAaHHOCT, ~ YMEHHMH  TNPUMEHSITH  OCHOBOIIOJIATAIOIINE
ACTPOHOMHUYECKHE TIOHATHUS, TEOPUUM U 3aKOHBl [UJIsl aHalu3a u
00BsICHEHUST (PU3UYECKUX MPOIECCOB, MPOMCXOAAIINX Ha 3BE3NAX, B
3BE3IHBIX CHUCTEMax, B MEXTaJlaKTHUYEeCKOW cpenie; JBIKCHHS

HeOeCHBIX TeJ, DBOJIIONNH 3BE31 U Beemennon




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

Kon
pasaeaa/t
eMbI

Koxa

HpOBepﬂeMbli;l IJIEMEHT COAECPKaHUSA
JEMCHTA

1 MEXAHHWKA
11 KMHEMATHKA

111 Mexanndeckoe JABHXKCHUC. OTHOCHTEIILHOCTD

Mexannueckoro asmxeHusa. Cucrema orcuéra

MaTepI/IaJ'ILHaﬂ TOYKa.

Eé€ pamiyc-BekTop:
Flr)=(xle) vl )z(e)),

TpaeKTopIIA,

IepeMEIICHIIE!

Ar =7(t))—r(t) =1, -1 =
= (Ax, Ay, Az),

1.1.2

IIYTb.

CrnoxeHIe HE[}EMEI_I]EHIIfll

Ay =4, +47

CkopocTh MaTepUaIbHOU TOUKHU:

_ AP
L= —-
At

-y

J— -.':
== (v0,.0.).

Ar—si
Ax

1.1.3 U, =—L =x,, AHAJOINYHO v, =V, U.=Z/.
Ao

CrnosxeHHe CKopocTell: 5, =0, + 0, -

Brruncienue NEpCMCIICHHUA U ITYyTU MaTepHaHLHOﬁ TOYKHU

MIPH NPSMOJIMHENHOM JIBUKEHHUH BJIOJIb OCH X 10 TpaduKy




3aBUCUMOCTH V(1)

. . AD
YCKDPEHIIE MAaTePHAMBEHOII TOUIKIL: a = —L =
1—

At
1.14
Av . :
a = =(v,),". aHAIOTI4HO a, =(v, )", a.=(v.)
At . - o '
PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:
xX(t) = xg + Voyt
X(t)
0
+
1.15

0X

U, (t) — vp, = const

(t)




0x

const

PaBHOYCKopeHHOG HpHMOHHHeﬁHOC JABHMOXKCHUC!

x(t)=x,+uU, r+—H*'
- o Ox ~

e

vit)=u, +at

1.1.6 a. = const
2 2 _ A c -
UE.T U.l.'r - -'H.'l.' [""2 ""1]
U £
. 7 |
HPII ABIDECHIII B OJITHOM HalIpaBJIICHHII ITYTE 5= _2
CBoOoaHoe majeHue. Y cKopeHrue CBOOOHOTO TaICHHS.
L ﬁo
1.1.7 l

Yo o

0] Xo ‘t—

JIBukeHue Tena, OpOIIEHHOTO MO YTJIOM 0 K TOPU30HTY:




[.ﬁ.‘{f} =x, +Ut=x +tU,cosa-t

-

ar

gt .
vi)=y,+u, r+ ‘T =¥, +U,sina- I—T

v (t)=uv, +gt=v,sina—gt

=0

o
i
g =-—g=const

{u,ﬁ, ()=uv, =v,cosa

3

Kpuonuneiinoe npuxenue. [[BrkeHne MaTrepuaibHOM
TOYKH IO OKPY>KHOCTH.
VYrioBas v IMHEWHAsI CKOPOCTh TOUKHU:

v = wR

HpI/I PaBHOMCPHOM ABHKCHUU TOYKH 110 OKPYKHOCTHU

1.1.8 Zn
o w=—=2mv
T
. LleHTpoCTpeMUTENIBHOE YCKOPEHNUE TOUKHU:
v? 5
aye = ? = w“R
. [lomHOE yCKOpEHHE MaTepUaIbHOU TOYKHU
119 TBépmoe Teno. IlocTynarensHoe U BpalaresbHOE
JIBUKEHUE TBEPAOTO TeNa
1.2 JNHAMUKA
191 WNuepunaneHpie  cuctemsl  orcu€ra. llepBwlid  3aKOH

Herorona. IIpuanun otHocuTensHocTH [anumnes

1.2.2

Macca tena. IImoTHOCTE BelliecTBa:
m

P=7




1.2.3

Cuna. [TpyHUMn cyneprno3uiivu CHUI:

FpaBHo,ueHCTB = Fl + FZ +...

1.2.4

Bropoii 3akon Herotona: quist MarepuanbHoil Touku B ICO

-

F;, = ma,
Ap = FAt

pu

>

F = const

1.2.5

—f{—t

—

‘FIE FEI

TpeTI/Iﬁ 3akoH HeroToHa ajis MaTCpHUAJIbHBIX TOYCK!

-

Fip = —Fp

1.2.6

3aKkoH BCCMHUPHOI'0 TATOTCHUA: CUJIbBI HNPUTSIKCHUA MCKIY

TOYEYHBIMU MacCaMH paBHBI
mim,

F=6—5

Cuna tsoxectd. LleHTp TspKecTH Tena. 3aBUCUMOCTB CHJIBI
TSOKECTH OT BBICOTBI N HajJ TIOBEPXHOCTHIO ILJIAHETHI
panuycom RO:

GMm

M9 = Re + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx




1.2.8

1.2.9
1.3 CTATHUKA
3
F
1.3.1 MOMEHT CHJIBI OTHOCUTEIFHO OCH BPAIICHHUS:
IM| = FI, rae | — mueyo cuter
OTHOCUTEIIFHO  OCH, mpoxoxasmed depe3 Touky O
MEePICHIUKYIISIPHO PUCYHKY
LenTp macc Tena. LleHTp Macc cucTeMbl MaTEpPUATbHBIX
TOYCK:
myry + myry+...
Tu.M. =
m; + my+...
1.3.2
B o1HOpOAHOM TTOJIE TSXKECTH
(g = const)
IIEHTP Macc TeJla COBIMAJAET C €ro IIEHTPOM TKECTH
VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[My+M,+...=0
1.3.3 I,
|F+Fy+...=0
HHHPar#
3akoH [lackans
1.34
JlaBrienue B xKuJKOCTH, Tokoseics B UCO:
HHHPar##H# p =Dpo + pgh
1.35
HHHPar#

3akoH Apxumena:




1.3.6

>
>

FApx = _PBbITeCH

€CIIH TEJO U KUJIKOCTh nokosrcs B UCO, To
FApx = ngBbITeCH

VYcioBue miaBaHus TEN

14

3AKOHBI COXPAHEHUWA B MEXAHUKE

HEHPar#H#

NMnynbsc MaTepuabHOM TOUKU:

- -

p = mv
14.1
NMmnynsec cuctemsl Tei:
###Par### p — pl + p2+_ .
14.2
3aK0H U3MEHEHUSA U COXPAaHCHUS UMITYJIbCA:
B CO
Ap = A(pl + p2+' . ) = FlBHELHHAt + FZBHeLHHAt-l_' .-
B CO , ecitm
HHHPar###H Ap = A(py +pp+...) =0
14.3
, €CIIN
FlBHemH + FZBHemH+' =0
PeaktuBHoe JIBHUKCHUEC
F
HHHPar##H# — i
AF X
144

Pabota cuibl Ha MaJIOM NEpPEMEIIEHUN:

:1=|}3'|-|.-'lﬁ.f'|-c05 a=F, Ax




1.4.5

el

a

()]
MOoIHOCTE CHUJIBI:

€CJIK 3a BpEMs

At

At
pa60Ta CHJIbI UBMEHACTCA HA , TO MOIIIHOCTH CHJIbI

Ad
P=— =F-p-cosna
ﬂhf Ar—d

1.4.6

Kunernueckas OHCPIusa MaTepHaHBHOﬁ TOYKMH:

mv? p
EKHH =

2 2m

2

3aK0H M3MCHCHUS KHHECTUYCCKOU OHEPIUU CUCTEMbIL

MatepuaibHbix Touek: B UCO AEkun = Al + A2 + ...

1.4.7

IloTenumanpHas SHEPTUA:

JJIA ITIOTCHIIUAJIBHBIX CUJI

A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHu

IloTenumnanpHas OHEPTHUA MaTepHaHLHOﬁ TOYKH B
OOHOPOJHOM ITI0JIC TAKECTHU:

El'[OTeHL[ = mgh

[TorennuanpHast SHEprUs ynpyro aeGopMUpOBAaHHOTO
TeJa:

kx?
EHOTeHu = T

1.4.8

3aKOH U3MEHEHUSI U COXPAHEHUS MEXaHUUYECKOM SHEPTUU:




Euex = By + Emmmn
B IICO AE,ex = Agcex HEMOTEHIL CHIs
B IICO AE,:x = 0, €CII Agcex renoresm cuz = 0

1.5

MEXAHWYECKUE KOJIEFAHUMA 1 BOJIHBI

l'apmonnueckue  KoneOaHUS ~ MaTEpUATbHOM  TOUKH.
Avmiutynra u  ¢asza  konebanmit. KuHemarnueckoe
OIMCaHue:

x(f) = Asin| ot +o, ),

v =x.

a(d=(v ), =—0x) =a +a'x=0,
I/I€ X - CMEILIEHHE U3 PABHOBECHUSI.

JlnHamuyeckoe onucaHue:

ma, = —kx,
TIe
k = mw?
15.1 . OTO 3HAYHUT, YTO
E, = —kx
DHepreTUYecKoe ONHCaHUEe (3aKkoH COXpaHEHUs
MEXaHWYECKON IHEPTUN):
1 1
mut kT omwl o kA4
- —|- = W =
2 2 2 2
CBsi3p aMIUTUTYZBI KONEOAHHWM CMEIICHHsS] MaTepHalbHOM
TOYKM C AaMIUIUTyJaMu KojieOaHuil €€ CKOpOCTH U
YCKOPEHHUSI:
2
Upe =0, @ =4
[lepuon 1 yactoTa KoseOaHMii:
15.2 2t 1




[Tepron Manbix cBOOOTHBIX KOJICOAHHMI MaTEMaTHUECKOTO

MassiTHHKA:

T=2?EJI
g

[Tepuro cBOOOIHBIX KO€OaHUM MPYKUHHOTO MasiTHUKA!

m
T=2m |—

k

Boemyxnennsie  koneOanus. Pesonanc. Pe3onanchas

15.3
KpHBas
[Tonepeunble ®  TpoaOJibHBIE  BOJMHBL.  CKOpPOCTH
pacipoCTpaHeHUs U JITHHA BOJTHBIL:
v
A=vl =—
v
1.5.4
WuTepdepennys u qudpaxiyst BOIH
1.5.5 3Byk. CKOpOCTb 3ByKa
2 MOJIEKVYJISIPHAS ®U3UKA. TEPMOJ/JIMHAMUWKA
2.1 MOJIEKVIISIPHAS ®U3UKA
Mogenu CcTpoeHusi ra3oB, JKUJIKOCTEH W TBEPIBIX TEIlL
[Iycths TepmoauHamuueckast cucreMa (teno) coctouT u3 N
OJIMHAKOBBIX MOJIEKYJI. Toraa KOTUYeCTBO BEIIECTBA
N m
vV=—=—
Ny
211
rIe
—qucao ABoOrajapo, M — macca CUCTEMBI (Tena),
u
— MOJISIpHAsI Macca BelecTBa
2.1.2 TennoBoe ABUKEHHE aTOMOB M MOJIEKYJI BEIIECTBA




2.1.3

B3aumoaelicTBrue yacTHIl BEIeCTBA

214

Huddysus. bBpoyHoBckoe aBHKEHHE

2.15

Monens uneanpaoro raza B MKT

2.1.6

CBsi3p MeX1y [JaBlIE€HUEM M CpEAHEW KUHETUYECKOU
JHEpruesl  MOCTYNATEeNbHOIO  TEIUIOBOTO  JIBMJKEHUS

MOJIEKYJI UJIealbHOTO Ta3a (ocHoBHOE ypaBHeHre MKT):

n{m"”: —zn £

1 3
=-mguw° =
p 3

2
3

rae M0 — macca OHON MOJICKYJIBI,
N

TL:V

- KOHIICHTPALIHS MOJIEKYJI

2.1.7

AbcomoTHas Temnepatypa: T =t+273K

2.18

CBsi3p  TeMmmepaTypsl Ta3a €O CpeaHed KHUHETHYECKOM
SHEpPTrHe MOCTYyNaTeNbHOTO TEIUIOBOIO JIBUJKEHUSI €ro

MOJIEKYIIL:

-
g =| ¢ =_kT
\ 2

maCT

2.19

VYpasaenue p = nkT

2.1.10

Mogenp uaeaabHOIo ra3a B TCPMOANHAMUKE:




(Vpaprerme Merrereea — Krareiipona
| BeIpeuKeHHe U1 BHYTPeHHEH SHepIHH

VpaBHeHNe MeHueneeBa — KiameiipoHa (mpimeH
3AMIICIH):

oV =""RT =vRT =NkT, p=PRL
! u

BripakeHIle 111 BHYTpPeHHell 3Heprii 0IHOaTOMHO]
rasa (IpHMeHIIMbIe QOPMET 3aIIIcH):

U=3vRT =3T3 RT —ve T=3 py
2 2 21 o2

2.1.11

3aKkoH I[aJII)TOHa AJId JaBJICHUA CMCCH Pa3pCiKCHHBIX I'a30B:

p=p1 +p2t..

2.1.12

N3omporieccrl B pa3peKeHHOM Ta3e ¢ MOCTOSTHHBIM YHCIIOM
MoJiekys N (C TOCTOSTHHBIM KOJTHYECTBOM BEIIECTBA V):
mzotepma (T = const): pV = const

nzoxopa (V = const):

P — const,
T

n3zobapa (p = const):

= const

N <

I'padmaeckoe npencrapnenue n3onporeccoB Ha pV-, pT-u
VT- nuarpammax.

OO0beIMHEHHBINA Ta30BbIH 3aKOH:

pV .
T = cons




JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIHICHHBIe U HCHACBIMICHHBIC IIaphbI. KauecTBenHnas

3aBUCUMOCTD IINIOTHOCTU W AABJICHUA HACBIINICHHOI'O IIapa

2113 OT TEMIlepaTypbl, HX HE3aBUCHUMOCTh OT 00BEMa
HACBIIIIEHHOTO Mapa
Bnaxnocts BO3ayXa.
OTtHOCHUTENBHAS BIaKHOCTD:
pnapa (T) pnapa (T)
2.1.14 b= =
pHaCbI]_ul'lapa (T) pHacmw,napa (T)
2115 H3MeHeHune arperaTHblX COCTOSSHUM BELIECTBA: MCIAPEHUE
o M KOHJIEHCALIUs, KUTIEHNE )KUIKOCTH
H3MeHeHune arperatHbiX COCTOSIHUM BELIECTBA: IUIABJICHUE
2.1.16
Y KPUCTAJUTH3AIIUS
2.1.17 [IpeobpaszoBanue 3Hepruu B (ha30BBIX IEpexoaax
2.2 TEPMO/IMHAMUKA
2.2.1 TennoBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BuyTpeHHss sHEprus
Tennonepenauya kak cHnocod UW3MEHEHUS BHYTpPEHHEH
2.2.3 sHepruu  Oe3  coBepuieHHss  paboTel.  KouBekuws,
TETUIONPOBOAHOCTD, H3JTYICHUE
KomnmdecTBo TEIIOTHI.
Y eapHas TEIIO0EMKOCTh BEIIeCTBa C:
2.2.4 Q = cmAT
VY aeneHas TeruioTa mapooodpaszosanus L: Q = Lm.
2.25 VenbHas TermoTa miasiaeHus A Q = Am.
VY aenbHas TEIUIOTa cropaHus Tormea (: Q = gm
DneMeHTapHas paboTa B TEPMOJIMHAMHUKE:
2.2.6 A = pAV




Boruucnenne pabotel mo rpaduky mporecca Ha PV-

IrarpaMmme

2.2.7

[TepBbIii 3aKOH TEPMOAMHAMUKH
Q12 = AUsz + A1, = (U = Uy) + Ay

Annabara:
Q12 = 0= Ay, = (U; — Uy) =AUy,

2.2.8

Bropoii 3akon TepmoanHamuku. HeoOpaTtumbie mporeccs

2.2.9

[Tpuniune! gerictBus TeraoBbix MamuH. KIT:
ABAII:H:B:I‘I: _ Qm'p _|qun| —1— |Q:u:m|
O

Q Q

U Harp Harp U Harp

n:

2.2.10

Maxkcumansnoe 3nauenue KIIJI. Iukn Kapno:
TM‘P - Tm =1- T XM

T, T

HATQ HATD

Max N = Ny =

2.2.11

ypaBHeHI/Ie TEIIOBOro OalaHca:

Q1+Q2 +Q3+= 0

SJIEKTPOAMMHAMUKA

3.1

SJIEKTPUYECKOE ITIOJIE

3.11

OnexTpuzauuss Tel U €€ NPOSBICHUS. OJIEKTPUUYECKHM
3apsan. JBa Buzaa 3apsana. DIeMEHTApHBIA 3JIEKTPUUECKUN

3apsna. 3akoH COXPAHCHUSA DJICKTPUUCCKOTO 3apsaa

3.12

Bsaumopeiictsue 3apsoB. Toueunsle 3apsabl. 3aKOH
Kynona:
B OJJHOPOJHOM BEILECTBE C TUIICKTPUUECKON

MIPOHUITACMOCTBIO




q,

F=k|t?1|-|?: _ 1 _|"§"1|'1
Er 4meg, i

3.13

Onexkrpuueckoe mnosie. Ero peiicTBue Ha 3IIEKTpUYECKUE

3apsabl

3.14

HaHpﬂ)I(éHHOCTB SJICKTPHUYECCKOTI'O I1OJIA:

>

. F

qnpoGHbIﬁ

ITone ToueuHoro 3apsia:

OJHOPOJHOC I10JIC:

>

E = const.

KapTunbl 1uHUN HaNpsHKEHHOCTH ATUX TTOJICH

3.15

IloTeH1IMaIBHOCTD SJICKTPOCTATUYICCKOI'O ITOJIA.

PaSHOCTL IIOTCHIOHUAJIOB U HaHpSI)I(eHI/IeZ
A1z = q(¢d1 — ¢2) = —qAp = qU.

IloTenumnanpHas SHEpIrud 3apsaa B SJIICKTPOCTATUYCCKOM

I10JIC:
W =q¢

IloTenuman QJICKTPOCTATUICCKOT'O ITOJIA:

¢_K
T q

CBs13b HaNPSHKEHHOCTH TOJIS U PA3HOCTH MOTEHIIUAIIOB JIIsS

OJTHOPOJTHOTO 3JIeKTpocTaTrueckoro nojs: U = Ed

3.1.6

[IpuHOHMI cynepno3unuu JIEKTPUIECKUX MTOJIEH:

E =E1+E2+,¢ =¢1+¢2+




3.1.7

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

YcnoBue paBHOBeCHUS 3apsA0B: BHYTPU ITPOBOAHHUKA

E' = 0, BHYTpHU M Ha MOBEPXHOCTH IIPOBOIHKKA (p = CONSt

3.18

Z[I/IaJIeKTpI/IKI/I B SJICKTPOCTATUYCCKOM

I[I/IBJIGKTpI/I‘-IeCKaSI MMPOHUIACMOCTDb BCUICCTBA €

II0JIC.

3.1.9

Kongencarop. DneKkTpoéMKOCTh KOHIEHCATOPA:

q
C=—
U

DNeKTPOEMKOCTh TIOCKOTO KOHJICHCATOpa:

_€§S C
= P = &(y

3.1.10

HapannenLHoe COCAMHCHUEC KOHACHCATOPOB:

q-= q1+q2+""U1 = U2 :"')Cl'[apa.}lﬂ_cl-l_cz-l_'"

ITocnenoBaTenbrHOE COeTUHEHUE KOHIACHCATOPOB:

1 1 1
U:U1+U2""q1:QZ:---:C :C_+C—+...
1ocCJ 1 2

3.1.11

3HeprI/I${ 3apsAKCHHOI'O KOHACHCATOpA:

_qU_CUZ_q2
€T 2 2 T2

3.2

3AKOHBI TIOCTOAHHOI'O TOKA

3.21

Cwnia Toka:

7249

ITocrosgunsiii Tok: | = const

Jlist moctostHHOTO TOKA ( = |t

3.2.2

VYciioBHs CyIIECTBOBAHUS JIEKTPUUYECKOTO TOKA.
Hanpsoxkenne U u OJIC E




3.2.3

3axon OMa 1 ydacTKa Lenu:

I_U
R

3.24

BHCKTpI/I‘ICCKOG COIIPOTUBJICHHUE. 3aBHCHUMOCTD
COIMIPOTUBJICHUA OAHOPOJHOT'O IMMPOBOAHHKA OT €ro JJIMHBI U

CCUCHUS. y,I[eJ'IBHOG COIIPpOTUBJICHHUEC BEIICCTBA.

l

3.25

Hcrounuku Toka. IJ]C ucTrouyHmka Toka:

ACTOpOHHI/IXCI/IJI

q

E =

BnyTpeHHee conpOoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3akon Oma Uit TOJIHOM (3aMKHYTOH) 3JIEKTPUUECKON

uenu: E = IR + Ir, oTkyna

3.2.7

[TapannenbHoe cOeMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
RnapaJm Rl RZ

HOCHG}IOBaTeHBHOG COCAVHCHUEC ITPOBOAHUKOB:
U=Ul+U2+.,11=12=..,
RHOCJ] = R1 + R2+

3.2.8

Pabota snexrpuueckoro Toka: A = |Ut.

3akon Jlxoynsa — Jlenma:




Q =I*Rt

Ha pe3ucTope

UZ
R:Q=A=12Rt=IUt=?t

MOH_IHOCTB OJICKTPUYECCKOI'0O TOKaA:

P= E =IU
Af a0
TemnnoBasi MOIIIHOCTb, BbIACISIEMas Ha PE3UCTOPE:
. UP
3.2.9 P=I'R=—=IU
MoniHocTh HCTOYHHKA TOKA:
AA
B = f =EI
Ar—0
CBoOOAHBIC  HOCHUTEIM  DJICKTPUYECKHX  3apsJioB B
3210 MPOBOJHUKAX. MexaHu3Mbl MOPOBOJAMMOCTH  TBEPABIX
o METAJJIOB, PAaCTBOPOB M PACILIABOB 3JIEKTPOJIUTOB, T'a30B.
[TonynpoBoauuku. [10ynIpOBOIHUKOBBINA 11O
3.3 MAT'HUTHOE IIOJIE
Mexanndeckoe B3aMMOJIEUCTBUE MAarHuTOB. MarHuTHOE
none. Bekrtop  MarHuTHOM — MHAyKuMH.  IIpuHnumn
CYyNEPNO3UIIMU MarHUTHBIX ITOJIEH:
3.3.1 B = B; + B,+...
JIluann wWHAYKIMKM MarHuTtHOro mnois. KapTtuHa nuHui
WHIYKIUU MarHUTHOT' O MoJIsA IMOJIOCOBOTO u
MOJAKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB
OnbiT Opcrena. MarHUTHOE TOJIE MPOBOJHUKA C TOKOM.
332 Kaptuna nuHMA WHAYKIMM MarHUTHOTO TOJIS JIJTMHHOTO
o NpSAMOr0  MPOBOJHUKA H  3aMKHYTOIO  KOJBILIEBOTO
MPOBOJHUKA, KATYIIKH C TOKOM
Cuita AMniepa, e€ HanpaBJICHUE U BEJIMYNHA:
3.3.3

F, = IBlsina




Cuna JlopeHua, e€ HanpaBJIeHUE U BEJINYNHA:

Frop =1 q | vBsina

i€ 0. — YTOJI MEKIY BEKTOpaMU

N

v
3.34
U
B
JIBroKeHre 3apsOKeHHOM YacTHIBI B OAHOPOJIHOM MAarHUTHOM
noJse
3.4 DJIEKTPOMATHUTHA S UHAYKLWA
[ToTok BeKTOpa MAarHUTHOM WHIAYKIIMH:
® = B,S = BScosa
34.1 i B
4
G 79
3.4.2 SABnenue snekTpoMarHuTHON MHAYKIMHU. DC nHayknuu
3aKoH 37eKTpoMarHuTHoi uuaykiuu dapanes:
AD
3.4.3 E = :—(:I:lir
At Ar—)
‘501”.
\d n'i .
!
344

3/1C nHAyKIUU B IPSIMOM IPOBOIHUKE JUTUHOIA |,

JABMXXYIIEMCS CO CKOPOCTBIO

v




>

WLl

B OJJHOPOJIHOM MarHUTHOM moJie B:
| E; |I= Blvcosa

, TJIe 0. — yTOJI MeX1y BEKTOpoM B u Hopmaiibio

K IINIOCKOCTH, B KOTOpOfI JICKAT BEKTOPEBI

-
-

lnv
; eCIIn
l
TO
| E; |= Blv
345 [IpaBuio Jlenma
NHAyKTUBHOCTS:
o
L=—
1
3.4.6 , uma @ = LI
Camounnykuus. IJIC caMOMHAYKITNH:
AT
E, :—L—L =-1II
Atly o
DHeprus MarHATHOTO TIOJIS KATYIIKU C TOKOM:
LI?
3.4.7 w, = -

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI

3.5.1




Konebarenpupiii kOHTYp. CBOOOJHBIE JIEKTPOMATHUTHBIC

KOHe6aHI/Iﬂ B UACAJIbHOM KOHC6aTeHBHOM KOHType:
[ q(t) =g, sin( ot + ;)

]fff] =g, =, cos( et + @) =I__ cos(ct +q))

®opmyna Tomcona:

T =2nVLC
, OTKyz1a
_ 2T _ 1
T VJIC

CBs13b AMIUIMTYAbl 3apsia KOHACHCATOpa C aMHHHTy,HOﬁ
CHIJIBI TOKa npu CBO6OIIHI>IX SJICKTPOMAarHuTHBIX

KOJIeOaHMAX B HJCATTLHOM KOJIeOaTeIbHOM KOHTYpE:

Ao =—

L)

3aKOH COXpPaHEHHS PHEPTUU B UICATHHOM KOJI€0aTeIThHOM

KOHTYpE:
3.5.2
3.5.3 BhIHyX1eHHBIE 2JIeKTPOMarHUTHBIE Koslebanus. Pe3onanc
Ilepemennbi  TOk.  IlpomsBoxcTtBo,  mepemada H
noTpedIieHne IIEKTPUIECKON IHEPTUU
o4 cu' LI _cut, LI’
+ = R = ek = const.
2 2 2 2
CgoiicTBa 3IIEKTPOMAarHUTHBIX BOJIH. Bzaumuas
OpHEHTAlMsl BEKTOPOB B JJIEKTPOMArHUTHOW BOJHE B
355 BaKyyMc:
ElBlc
356 [Ixana 3JIEKTPOMArHUTHBIX BOJIH. IIpumenenne

QJICKTPOMATrHUTHBIX BOJIH B TCXHUKC U 6BITy




3.6

OIITUKA

3.6.1

[IpssMONMHENHOE PACIPOCTPAHEHHE CBETa B OJHOPOJHOMN

cpene. Toueunslid uctounuk. JIyd cBeta

3.6.2

3aKOHbBI OTPa’KEHHUS CBETA.

a=p

alp

S

3.6.3

[TocTpoenue n300paxeHuii B MIOCKOM 3epKaje

3.6.4

3aKOHbI IPEJIOMJIEHUS CBETA.

[Ipenomnenue ceera:

nysina = n,sinf.

AOGCOIIOTHBIN [TOKa3aTeNb PEIOMIICHHUS:

OTHOCHUTENIBHBIN TTOKA3aTEeNb MPEIOMIICHHUS:
n, 1

n =
OTH nl UZ

Xox JIydell B Ipu3Me.
1L"1 = 1L'2 - I?1}.1 = .Hz}.z
CooTHOIIEHHE YacTOT U COOTHOIICHHWE /JJUMH BOJH IpHU

nepexoac MOHOXPOMATUYCCKOTO CBETa HYEpPE3 TIpPaHUNY

pazfesna AByX ONTUYECKUX CPEJ:

3.6.5

n,<n, n,

ny

unp

IlonHoE BHYTpEeHHEE OTpaKEHUE.

[IpenenbHbI yroil MOJIHOTO BHYTPEHHETO OTPAKEHUS:

. 1 n;
Sinay, = =
Noru nq




3.6.6

Cobupatonue M pacceuBarouiue JUH3bL. TOHKas JIMH3A.

(DOKYCHOC PaCCTOSAHUE U OIITUYCCKAas CUJia TOHKOM JIMH3HI:

3.6.7

®opmyJia TOHKOM JIMH3bL:

Ly
d

=
T -

VBenuuenue, 1aBacMoe JIMH30M:

h |f]
r=0="a

F\ h
f

L

B ciydae pacceuBaromiei JIMH3bL:

3.6.8

1
D0 =F =—0,
D

[ h 1f] 1

H d

Xox myda, IpOWEANIEero JUH3Y O TPOU3BOIbHBIM YIJIOM
K e€ rmaBHOU onTHueckoi ocu. IToctpoeHne nzo0paxeHui
TOUYKH M OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

doroamnmapaT Kak onThYeckwii mpubop. I[maz  kak

OIITHUYECKasA CUCTEMA

3.6.

Wnrepdepennuss ceera.  KorepeHTHble  MCTOYHHUKHU.




YcnoBus Ha6JHOI[CHI/ISI MAaKCUMYMOB WU MHUHUMYMOB B
WHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(DA3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

A
MaKCIIMYMEBT — A=2m—, m=0,£1.£2.%£3 |

i

A
MITHIIMYMBI — ﬂ:{2m+l_]?, m=0,t1.+2 +3 __

£l

Hudpakuus csera. udpakuuoHHas pemérka. YcCIoBUE
HAOJIIOJICHUST TJIABHBIX MAaKCHMYMOB TpU HOPMAJIBHOM
MaJeHU MOHOXPOMATHYECKOTrO CBETa C JJIUHOM BOJHBI A

Ha peméTKy ¢ nepuoaom d:

3.6.11
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jlucniepcust cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOWU 1Y AJIU3M
411 I'unore3za M. [lnanka o kBantax. @opmyna Ilnanka: E = hv
®ortonsl. JHeprus GoToHa:
E=ho="5=
=hv=—=pc
41.2
Nmnynbe ¢poToHa:
_E h h
P=C=7C ™7
413 ®ororpdexr. Onwiret AL CromeroBa.  3aKOHBI

dotorddexra




VYpaBuenue DiiHmreliHa 11 GoToddexTa:

E(IJOTOHa = ABbIxoja + EKHHmaxr

riae,
hc
ECI)OTOHa =hv = 71
414
hc
ABbeo,qa = hv}(p = /1_
Kp
2
mv max
Evyumax = T = eUsan
[laBiieHue cBera.
415 JlaBieHue cBe€Ta Ha  IIOJHOCTBIO OTPa’KaroLLyIO
o MOBEPXHOCTh M HAa  IOJHOCTBIO  MOTJIOIIAOLIYIO
TIOBEPXHOCTh
4.2 DOU3UKA ATOMA
4.2.1 [InanerapHas Mojiens aToma
[Toctrynarser bopa. U3nyuenue u nornoieHue GoToHOB Mpu
MEepEeX0€ aTOMa C OJTHOTO YPOBHS SHEPIUU HA JPYrOM:
he
422 g'ilv"”r = .-_ = |ER _EHJ
“mmn
JInnenyaTele CIIEKTPBI.
CrnexTp ypoBHEH 3HEpruu aTomMa BOJI0pOJa:
4.2.3
—1362B
E =——, n=1,23,
n*
4.3 OU3NKA ATOMHOI'O A1PA
431 Hyxnonnas mozens siapa ['eitzen6epra — MBanenko. 3apsin
- sapa. Maccosoe uncino aapa. M3oronst
PagnoakTHBHOCTE.
4.3.2

Anbda-pacnan:




A A4 4
- X—7 Y+ He

bera-pacnan.

DNeKTpOHHBIH B-pacnai;

A A 1] -~
X7 Y+ je+v,
[TosutponHsIit B-pacnan;
A A 0=, .,
XY + e+ V,

l'amma-uznydenue

4.3.3

3akoH PaaArOaKTUBHOIO paciajga:

-t
N(t) = Ny % 2T

HYCTB M — Macca paguOaKTHBHOI'O BEILICCTBA. Torna

-t
m(t) =mgy*2T

4.3.4

Snepusle peakuuu. JleneHne U CUHTE3 sAEp




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

Msxumes I'.5., byxosueB b.b., Corckuit H.H. /ITox pea. [Tapdpentberoit H.A.
®usuka. 10 knacc.

bazoBelii 1 yriyoneHHbIN ypoBeHb. M.: [IpocBernieHue

Msikumies I'.4., byxosues b.b., Yapyrun B.M. /Ilox pen. [TappenteeBoit H.A.
®usuka. 11 knacc.

ba3oBblii 1 yriryosieHHb1i ypoBeHb. M.: IIpocBenienne

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

Msxunmes ['.f. u np. @usuka 10,11 kimacesl: Metonnueckue pekomenaanuu. M.:
[Ipocsemenue

Msixkumes I'.4. u ap. @usznka.10,1 k. [ToypouHoe ninanupoBanue. M.:
[Ipocsemenue

KonTtponrsHbie n u3mepurensHbie maTepuansl. Tectsl. M.: [IpocBemenne

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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https://videouroki.net/

https://resh.edu.ru/

https://www.yaklass.ru/p/fizika

https://phys-oge.sdamagia.ru

https://fipi.ru/
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