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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOl mporpamMmsbl, npeacraBieHHbIx B @I'OC COO, a
Takke ¢ yuétoM (enepanbHOl pabodeit mporpaMmbl BocnuTaHus W KoHnenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ denepanuy,  peaqu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

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

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

B mnporpamme 1o (QusMke ONpEnensioTCs ITUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: IUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM JiJisi pa3padOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIIMXCsS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOJa€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

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

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiamMm o0y4eHusl.

[Iporpamma 1o ¢uU3UKE HUMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCITIOJIb30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYMX MPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/J0B K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
cOXpaHeHUs 00s3aTENbHOM YaCTH COJIEp KaHUs Kypca.



duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTyHas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusudeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHUPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMM Y4€OHBIX HCCIIEIOBAHUN.

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

Hoea uenocmuocmu. B COOTBETCTBHM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BELIECTBE U
noJie.

Hoea zymanumapuszayuu. EE peannzanus NPeaIioNaracT HCIOJIb30BAHUE
IYMaHUTapHOTO MOTeHIMala (U3NYECKON HayKu, OCMBICICEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIeCTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITpOOIeMamu.

Hoena npuknaonoin nanpagiennocmu. Kypc ¢puzuku yriy0iaE€HHOTO ypoBHS
IIPEANOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpm 3ToM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3rkonocusayuu peanusyercsi MNOCPEACTBOM BBEIEHUS HJIEMEHTOB
COJEp)KaHUs, MOCBSIIEHHBIX SKOJOTMYECKMM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHME cojiepKaHUs MTPOTPAMMBbI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO HA
NPUHILINAINAX CUCTEMHO-/IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIAIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUM CAMOCTOSITENILHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIIEro ¢akropa yueOHoro mpouecca. s yriayOGnéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENBHOTO YYEHMYECKOTO0 JSKCIEpPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOYKHBI
IBa crocoba peanu3zanud (PU3MYECKOT0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 O3THX KjaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpAaTOPHBIX pPabOT, KOTOpHIE
NPOBOJSATCS B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mog paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nporpamme 1mo @u3Mke cHUCTeMa YYEHHUYECKOTO JKCIEPUMEHTa,
7a00paTOpHBIX pabOT M MpakTUKyMa NpECTaBiICHAa €IWHBIM MepeyHeM. Bridop
TEMAaTUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN MOYPOYHOTO
IUTAHUPOBAHUSI W OCHalleHus KabuHera Qusuku. [Ipu sTOM oOecreunBaercs
OBJIaJIcHUE OOYYaIOUIMMHUCS YMEHHUSIMU MPOBOJUTH TPSIMBIE UM KOCBEHHBIE
U3MEPEHHUs], UCCIEAOBAHUS 3aBHCHUMOCTEH (DU3NYECKUX BEIMYHUH U IOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yIENsSETCA PEUICHUI0 PACUETHBIX W KaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOU MOJENBIO, TO3BOJSIONINE MPUMEHSThH
W3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO paslena Kypca, TaKk U
UHTErpUpysl MPUMEHEHUE 3HAHUI U3 pa3HbIX pa3zenoB. JlJig KaueCTBEHHBIX 3a7a4
MPUOPUTETOM SABJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3MYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOYIOIIre BhIOOpa
(bu3MYeCcKO MOJENH ISl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MaTepualbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHS Ha YpPOBHE CpeIHEro 00I1ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyIOBaHUE [Jisi BBIMOJHEHHUS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAallMOHHOE 000pYI0BaHHE.

JlemMoHCcTpalMoHHOE  000pyZoBaHHEe (OPMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OO0ECleurBaeT IMOCTaHOBKY
MEePEUYUCICHHBIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpPALMN st
UCCJICMOBAHMUS  WM3y4YaeMbIX  SIBIEHHW ¥  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHHE MJII YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIEeUMBAETCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUs] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHWEe WHTEpPECa H CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJie MO3HaHus U (HOPMHpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOJIb30BaHUEM (DU3UUECKUX
3HAHUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npoecCUOHANBHON  ACSATENBHOCTH, CBSI3aHHBIX C (U3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIIPABJICHUH.

JlocTikeHHne 3TUX Ielield 00ecreurnBaeTCsl peleHUEM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHUs:

NpUOOPETEHUE CUCTEMBI 3HAaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBSICHEHUS
bu3nYecKuX SBJICHUM B MPUPOAEC U JUIsl TMPUHATHUS TMPAKTUUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MoJeNd, aJleKBaTHOW YCIOBUSIM 3aJlaud, B TOM YHCJE 3ajay
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3UYECKUX OCHOB U TPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCcKX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHHS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IMPOEKTHO-HCCIENO0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



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

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEro OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIENHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHBIN ypoOBEHB) Ha YPOBHE CPETHETO OOIIETo
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMmme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
NPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTalIbHAs Hayka o npupojae. HayuHslil MeTo/ o3HaHUS U
METO/Ibl UCCIIEIOBaHUS (PUBNYECKUX SIBJICHUU.

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

Croco06b1  m3MepeHusi (U3WYECKUX BEIMYMH (aHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIM Ta3, TOUYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. Duzndeckas
TEOPUSL.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

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

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHUH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBUKCHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIMM HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, UX MPOEKIMH HAa OCHU CHUCTEMbI KOOPJMUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

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

CBobOonHOE mMajneHue. YCKOpeHue CBOOOAHOTO majcHus. J[BuxkeHue Tena,
OpOIIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU U MX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBasi W JUHEHHas cKopocTh. [lepmom m wactora obOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE TMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSIOB, LICTIHbIE, IIecTepéHYaTsle U peMEHHBIE TMepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI ucCIeIOBaHMs IBUKEHUIA.

WnrocTpanuus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue aBMKeHUS Tena, OPOLIEHHOTO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue CKOpoCTH MPH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBanue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME IyTeW, TPAEeKTOPUN, CKOPOCTEW ABMXKEHHS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUKEHUS C IIEJIbIO ONPEENICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHusi Mpu MpsSIMOJIMHEHHOM PAaBHOYCKOPEHHOM IBM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUU.

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

N3yuenne nBUXKEHUS TeJla, OpPOIIEHHOrO0 Tropu30oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCHMOCTH MEXIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBUKEHUS Tella IO OKPYXKHOCTHM C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHUs: KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspbkecTd. 3aBUCHMOCTbh YCKOPEHHsI CBOOOJHOIO MaJI€HUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBHXKEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOpOCTb.

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

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

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPLHAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

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

PaBeHCTBO CHl, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHSI IOKOSI, KAYEHHSI U CKOJIbYKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHHM IBHKEHHS Opycka I0
HAKJIOHHOM IUTOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €ro MAcChl.



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

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

N3mepenne kodduimenta TpeHUs MO BEJIUYHHE YIIIOBOro KoddduimeHTa
3aBucumocty F(N).

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

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtymarenbHoe W BpallaTelbHOE JIBUKEHUE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHL: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, pel€TdyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUAIbHBIX TOUYEK. LleHTp macc
CUCTEMBbI MAaTEpUAIIBHBIX TOUEK. Teopema 0 IBH>KEHUU LIEHTPa Macc.

WMty nbC CUITbI M1 ©I3MEHEHHE UMITYJIbCA TENA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEeHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MoOIHOCTH CUJIBI.

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



[loTeHUIManbHBIE W HENOTEHUMAJbHbIE Cuibl. [loTeHnmanbHas >HEprus.
[TorenuuanbHast SHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIMampHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KOCMUYECKask CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOU SHEPIHM.

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

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Teja MPU COBEPIICHUN PaOOTBHI.

B3auMHbIe mNpeBpalieHUs] KMHETUYECKOM M MOTEHUHUAIBHOM SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3mepeHne nMiryiibea Teia 1o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHre KHHETHYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEHUSL.

Onpenenenue padOThl CWIIBI TPEHHS] TPH JIBWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MoJsekyasipHas pu3uKka U TePpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXEHUSI MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
ombiITHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTUL] BellecTBa. Monenu CTpOeHHs TIa3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THUX



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

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

Mopenbs HIealbHOTO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasza JIBUXKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIOy [JaBIEHHEM U CPEIHEH KUHETHYECKOM  3HEeprueiu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOIO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEHEH
KMHETUYECKOU SHEpPruei MocTynaTeIbHOro TeIIOBOIO JIBUKEHUS €€ YaCTHII.

TexHHYeCKHEe YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPUAIIOB.

Jlemoncmpayuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIUI000MEHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHJAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHUYECKON CUCTEMbl KaK CPEIHUE 3HAYEHUS BEIMYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWI:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaK€HUE IS BHYTPEHHEH SHEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMOoJuHaMUKe. Boruucienue paboTel 1o rpapuky
mpoIiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs ~ BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TemnoéMKocTh Tena. YAelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelIeCcTBA. YpaBHeHHMe Maiiepa. YaenpHas TeEIUIOTa CrOpPaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temionepenadye. I[lonstue 00
aanabaTHOM TIpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KomnmuectBo
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHUSI  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMHUYECKON CUCTEMBL.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJAMHAMHMKHA JUII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumIe! geicTBud TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJI. [ukin Kapno.

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

TexHuyeckrue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAMIbHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUSA «TEIUIOBBIX» OTXOJIOB C
MCIIOJIb30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadbaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHHE yAETBHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamws. VcmapeHne W KWIMCHHE. Y JenbHAs
TEIJIOTa Mapoo0pa3oBaHU.

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

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTavM3auusa. YJI€JbHAas TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

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

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

[IpeoOpa3zoBanue s3HEpPTUH B (PAa30BbIX NMEPEX0OIaAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

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

Hemoncmpayuu.

TerioBoe pacipeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue nmpy noHM>KEHHOM JIaBJICHHM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHOW BIaXHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. DiekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIEKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

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

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

[IpuHIMIT CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HANps>KEHHOCTH OSTUX MOJEH H
HKBUITOTEHLIHAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongencaTop. DneKTpoEMKOCTh KOHJEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DNEeKTpUYECKOE MOJIE 3apSKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

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

DHEPrust JIEKTPUIECKOTO MMOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKkym.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

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

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIbHOM COCIUHEHUH KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 231eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D]1C é.

3akod OMa U1l y4acTKa 1EMH.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJM ITONEPEYHOIO CEUCHHS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

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



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUITbl TOKA U HaIPSKEHUS.

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

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAAHN MOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT COITPOTHUBIICHHS TIPU MTOCTOSTHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, D/1C GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yAenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKAa OT HAOpsDKEHHS [JI  JIaMIIbl
HaKaJIUBaHMUSI.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenoranne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHUH.

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

HccnenoBanrie 3aBUCUMOCTH MOJIE3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3iuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
TemMiiepaTypbl. CBEpXIpOBOAMMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

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

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuynele TUIIBI CAMOCTOSITENBHOTO pa3pana. Monnus. [1nazma.

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

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI anekTponnsa Papanes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

CpaBHeEHME MPOBOAUMOCTH METAJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HaGmronenue amextpoiusa.

N3mepeHne 3apsaa OTHOBAICHTHOTO MOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

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

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

MesxknpeaMeTHbIE CBA3H.

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

Mesicnpeomemmusvie nonamus, C6A3aHHbBIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HanuA: SBICHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKkas BEIUYMHA, 3aKOH,



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

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0KEHHUE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoje, Auddysusi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpensl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBA JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOEHHE AaTOMOB M MOJEKYI,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U T'a30B, KHUAKHE KPUCTAIIIbI, FIEKTPUUECKUE
CBOMCTBA METAJUIOB, JIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBAHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eocpaghus: BnaxxHOCTb BO3/yXa, BETPhl, 6apoMeTp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHMUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTelb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWIBHUK, KOHJULUOHEP, TEXHOJIOTUU
NOJlyYEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHamMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBue IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U IMaMarHeTUKH.



TexHuueckue YCTpOI)'ICTBa N TCXHOJIOTMYCCKHUC IIPOHCCChI: IPHUMCHCHHUC

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

KaptnHa nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSHHBIX MAarHUTOB.

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

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

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

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanre MarHUTHOTO TTOJIST TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomacHumnas uHOYKyus.

SIBnenue dNEeKTpOMarHUTHOW MWHAYKUWMHU. [lOTOK BEKTOpa MAarHUTHOM
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOM uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B IIE€MH TOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

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

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOW WHTYKITUU.

HccnenoBanne 3aBucumoct IDJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKMUKyMm.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne NHIAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHAYKIIHAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Kojiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTUuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna U ¢asza konebanuil. CBsi3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIUYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepuon ManbiX CBOOOJHBIX KOJIEOAHMIA
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux Kojaebanusx. BeiHy)aeHHbIe KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOJI€OaHUS.

TexHruYecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K01e0aTeaTbHOTO ABUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MAJIbIX KOJeOaHUIl rpy3a Ha HUTU OT
aMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH Mepruoaa CBOOO HBIX
KOJICOAHHI OT COMPOTHBIICHHUS.

UccnenoBanune kosneOaHWM Tpy3a Ha MACCHUBHOM MpPYXUHE C IENbIO
dhopMupoOBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJICOAHUIH.

HabGmronenne pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

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

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaIOINX KOJIEOAHHIA.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIUTYI0M CUITBI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

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

[lepemeHHBI TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU  PA3IUMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

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

Wneansubiii  Tpancopmatop. IlpomsBoactBo, mnepegaya U MoTpeOIeHUE
IIEKTPUYECKON SHEPTHH.

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

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJEOAHUIN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHHIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopenp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu MOCIEeNOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U NMPUHIMI ACHCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparnchopmaropa.

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

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHusi. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHHUsT W JJIMHA BOJIHBL.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaKCHHE, MPEIOMJICHUE, WHTEephEpEHIUS |
T paKIms.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[ITymoBOE 3arpsiI3HEHUE OKPYKAIOUIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3ITyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmHasi oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHnus u qudpakius.

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

[IpuHIMIIBI paIMOCBA3M U TEJIEBUICHUS. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neun,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue oTpakeHus U IpeJIoOMIICHUs] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeHunu u qudpakimi MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOJSpU3as, Tudpakiys, UHTepdepeH .

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUCHHU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBETAa. AOCOIIOTHBIN MMOKa3aTehb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUSI.

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

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

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

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

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

[Tonsapuzauus ceera.

TexHnueckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiIHOro BHyTPEHHEro oTpaxkeHus. Mojieinb CBeTOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

HaOmronenre nBETOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTepEepeHInn 1 MOJISIpU3aIii CBETA.

N3yueHne noyisipu3alii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue aucnepcum.

HabGmronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepeHnune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3ITy4eHHUs! CBETOAMOMA MPU MOMOUIM AUPPAKIHOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIelIHAJIBHOM TEOPHUH OTHOCHTEIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpazoBanusi  JlopeHria.
VYcioBue mnpuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJJICHUE
BPEMEHU U COKPAIICHUE JUTHHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



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

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, MPAKTHKYM.

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

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IIy4YeHHE (M3JIydeHHE aOCOIIOTHO YEPHOTO Tea).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B YAaCTHOCTH, JaBJIGHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOocTh). Ombitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. Jnuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIIeWcsa dvactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTaJIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIUOI.

Jemoncmpayuu.

®oTor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJAHHKOB — OT
OCBELIEHHOCTH.

CBeToaunon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

UccnenoBanne dhoTope3ucropa.

N3mepenune nocrossaaoM [manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynater bopa. M3nyuenue u noromieHne GOTOHOB MPHU MEPEXOIE aTomMa
C OZJHOTO YPOBHsI DHEPI'UU HA IPYIOM.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cpeta. Jlazep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

Habnronenue IMHEeH4aToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

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

3akOH pPaAMOAKTUBHOTO pacnaga. PaguMoakTWBHBIE HM30TONBI B IPHUPOJE.
CBONCTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusgHME pAaIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbI QOH n3nydeHus. Jlozumerpus.

OHeprus CBA3U HYKJIOHOB B sipe. SnepHbie cuibl. JledekT Maccol spa.

Anepubie peaknuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpaluy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAJIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TiitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHass marepust U TEMHas
DHEPIUsl.

EnuHCcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIN peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Paszgen 8. DieMeHTBHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHoMuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA JIT OOBSICHEHHS TPUPOIBI
KOCMHUYECKHUX 00BEKTOB.

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

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

CosiHeuHas cucrema.

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

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

Mineunsiii I[lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue ConHUA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApaX
raJlaKTHK.

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

Macmtabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

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

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

Pu3nvecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUHN (PU3UYCCKUX BEIIMYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

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

Oo6o01maroniee MOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busuKa», « IEMEHTbI aCTPOHOMUH U aCTPODUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIBHOM U  MPOTHOCTHYECKOW  (PyHKIWM
busnyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3MYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpPa B 0OILEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H.

N3yuenne kypca ¢u3uku yriyonéHHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHuKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
NnO3HaHUA: SIBICHWE, Hay4YHbIA (DAKT, rumnoresa, (pu3nyeckas BEIWYUHA, 3aKOH,
Teopusi, HAOIIOJAECHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelUIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETpHYECKHUE
(yHKUHMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO. BEKTOpPBI M MX IMPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GYyHKIUNA. [Ipu3Haku mNOMOOHS TPEYTrOJbHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIOCKUX PUryp u 00béma Tel.

Buonocus: >nektpuyeckue SIBIEHUS B JKUBOW MpUpOnE, KoyieOaTelabHbIC
JNBWKEHUS B JKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKU TpH MPOU3BOJCTBE
AJIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEW  Cpensl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJHUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsI CTPYKTypa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusa: TPUMEHEHHE ITOCTOSHHBIX MAarHUTOB, 3JJIEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOT0 TOKA, MHIYKIMOHHAs IeYb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOBUraTelb, pajap, paIuonpuEMHHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKoOBas JIUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ aIrrapar, BOJIOKOHHAA OIITHKA, COJIHCUHAA 6aTape$[, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI e€ pas3sBUTHA.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS YyueOHoro mnpeaMera «Dusukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETOCs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIbBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTh B CaMOYIpPaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3anuy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLUAJIBHBIMU  HHCTUTYTAMU B
COOTBETCTBHHM C UX (PYHKIIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOU NESATENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHMBATh CUTYAIMI0O U MPUHUMATh OCO3HAHHbBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYyYHOIO
TBOPYECTBA, MPUCYIIETO PU3UUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHWI0O W CamMoOOpa30BaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

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

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

pacuIMpeHre OmNbITa AESTEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTH B IIpoLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

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

BBISIBIIAITH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PACCMATPHUBAEMBIX
bu3HYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPYU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaeaoBarejbCKHe IeHCTBUA:

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOAAMU
buznyecKoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEeATeTbHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3amad  (pU3HIeCcKOoro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOJOB IMO3HAHMUS;

BJIAJICTh BHJAAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIpPETANN, MPEOOPA30BAHUIO U PUMEHEHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyaJW3UPOBAThH 3ajady,
BBIJIBUTaTh TUINOTE3y €€ pEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TMIOJIYyYEHHBIE B XOJI€ PpEIICHUS 3aJadyd Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATHh U3MEHECHUE B
HOBBIX YCIIOBUSIX;

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

JlaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;
yMEeTh TIEPEHOCUTHh 3HaHUSA TI0 (U3UKE B MPAKTUYECKYH0 00J1acTh
JKU3HEACATEIILHOCTH,

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

Pabora c nnopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPIKAHMS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalln3, CHCTEMAaTU3allMi0 M UHTEPIpPEeTalni0 MHPOPMALUU pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JIOCTOBEPHOCTh HH(POPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CcoOJIoJIeHueM TpeOOBaHUI SProOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€30I1aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3MUYHBIX (popmaTax c
yu€TOM Ha3HayeHWs: WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHSA:



OCYIIECTBISATH OOIIEHHME Ha YypokKax (U3UKK M BO BHEYPOUHOMH
NEeATEIbHOCTH;

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

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM |
VHIMBUYaJIbHON pa0oThI;

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

OPUHUMATh UEIM COBMECTHOW JEATEIbHOCTH, OpPraHU30BbIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOT0 yYaCTHHKAa KOMAaHJIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLUEHUBATH HUAEH C MO3ULUUUA HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMUYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MpPOSIBISATH  TBOPUECTBO W BOOOpaykeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIIATh  ITO3HABATENIBHYIO  JESATEIBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBIATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEHICHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKON pabOThl C YYETOM HUMEIOIIUXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUMH;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

paclMpATh paMKUM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
($U3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBBI B IESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETISIM;

BIAJCTh HABBIKAMH TIO3HABATEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedieKcHy sl OICHKA CHUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IPHUHUMATh PEIICHUSA IO HUX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHMMATh MOTHBBI M ApPryMEHTBHI JIPYTHX MpPU AaHAJIW3€ PE3yJbTaTOB
JICATEIILHOCTH,

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

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

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

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

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH aanTUPOBATHCS K
OYMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh TMOHUMATh  AMOIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTHMMH JIIOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC U
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI



K xonny oOyuenuss B 10 knacce mpenMeTHble pe3ysbTaThl HAa YriyOJI&éHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHU:

NOHMMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTHYECKOM, COIMANIbHOW M OATHYECKOM cdepax JeATeTbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (PU3UYECKON TEOpUU B
dbopMHUpOBaHUU MTPEACTABICHUN 0 (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJIO, MATEpHUANIbHAS TOYKA, PABHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoMIOTHO ymopyras nedopmanus, abCONIOTHO
yInpyroe 1 a0COJIFOTHO HEYIIPYroe CTOJIKHOBEHHUS, MOJIEH Ta3a, KUAKOCTU
U TBEPAOro (KPUCTAILTMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIA 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

pasznuyaTth yclioBUs (TpaHULbl, 00JIACTHM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAHUYECKHE IPOLECCHl W SBJICHUA,
UCITOJIb3YsI OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHUsI, TpeoOpa3oBaHus ['amwies 1Jis CKOPOCTH U IEpeMELICHHUS,
3akOHbl HprOTOHA, TpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
OHEPrUH, CBsSI3b pabOTHI CUJIBI C U3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIOBUSL paBHOBecHs TBEPAOrO Tejna), MpPU OSTOM HCIOJIb30BATH
MaTeMaTU4eCKOe BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMIYJbca U
MEXaHHYECKON YJHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHns MKT u 3akoHBI MOJEKYISIpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HDHEPIrUEN TEIJIOBOIO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBsI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPIrUeN TEIJIOBOTO ABMKEHUS €T0 4acCTHLl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHUEHTPAMEW MOJIEKYJl W €ro TEMIIEpATypOW, YpPaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH



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

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUS, HCIOJIb3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULNN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLICHHWA: 3aKOHbI OMa JuId ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM IMenu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A 31eKTpoIu3a);

ONHUCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEPEMEIIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJECHUE, IIOTCHUWAJIbHAS DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YHOPYTrOCTH, CHJIa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHUCTBHS Tena ¢ 3eMiI€il BOIM3M €€ MOBEPXHOCTH,
HEeprust ynpyrod nedopmanuy NOpPYKHUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIBbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3nyxa, KIIJ wuaeansHOro TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh TIOJISI TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAT 3JEKTPOCTATUYECKOrO IIOJIS,
Pa3HOCTh  MOTEHLMAJNOB, JJEKTPOABWKYLas CWja, CWIa  TOKa,
HalpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTb IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IBKEHHE, TEIIOBOE [IB)KEHHME 4YacTHI] BEIlECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHHE U KOHJIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTh
TEIJIONepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BUJE TpaPUKOB C YYETOM



aOCOJIOTHBIX MOrPEIIHOCTEN U3MEPEHNH, IENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMAJIOKEHHOU
TUIIOTESBI;

coOJI01aTh TpaBuiIa 0€30MacHOrO0 TPy/Ja IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPAaKTUKyMa M  y4eOHO-
MCCIIEOBATEIBCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOr0 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(u3MYEeCKOl MOJENIbI0: Ha OCHOBAHMM aHAJIW3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IOIYYEHHBIX PE3YJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3leNoB Kypca (PU3UKH, a TAKKE MHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAyYHOIO IMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONOPOIl HAa N3yUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJa POCCUWCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh M OLICHUBAThH MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3AHHOM C (PU3MYECKMMHU NPOLECcCaMU, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pPa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



OPUMEHATH pa3jMyHble COcoObl paboThl ¢ MH(pOpManuen (GusnuIeckoro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAyYHO-MIOMYJISIPHON MH(OpMALMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYUYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yU4eOHO-UCCIIE0BATENLCKUX paboT;

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

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

K xonmy oOyuenuss B 11 knacce mnpenMeTHBIE PE3yibTaThbl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M 3TUYECKON cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHOH KapTHUHE MHpa, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTH YeNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢bu3uKky, poib (puzmyeckol Teopur B (POPMHUPOBAHUU MPEACTABICHUHN O
(bu3nUecKoil KapTHHE MHUpPaA, MECTO (PU3HUECKOM KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUS NPUMEHHMOCTH Mojened (QU3MUeckux Tel W
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TApMOHUYECKUE KOJeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIBHBIN
KoJie0aTeNIbHbBIN KOHTYp, TOHKas JTMH3a, MOJIeJIeil aToMa, aTOMHOTO spa U
KBAaHTOBOM MOJICJIM CBETA;

paznuyaTth ycioBHs (TpaHULbl, 00JIACTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHbIX 3aKOHOB U
OTrpaHUYEHHOCTD UCITOJIb30BAHUS YAaCTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SABJICHUS,
UCIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKHU U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM IeMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
dororddekra, mepBpd W BTOpoM mocTynaTel bopa, mpuHLHUI
COOTHOILIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl M SIBJICHUS, UCMOJB3YySl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUUYECKOTO MOJIS, MOTEHINAT 3JIEKTPOCTATUUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEJISTUBUCTCKUNA UMIYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

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

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

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

MPUMEHSTh OCHOBOIIOJATAOIIME ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalM3a ¢ OOBACHEHUS (U3UYECKUX  TPOIECCOB,
MPOUCXOAAIINX B 3BE3MAaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUPOBaTh pPE3yibTaThl TMOJYYEHHOH 3aBUCHUMOCTH



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

IPOBOJUTHh KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTUMAJBHBIA METOJ| M3MEPEHUs, OLICHUBAaTh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHON TMITOTE3bI: MIIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJlyYEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce IMpPeaoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
co0roaTh mpaBuiia 6€30MacHOTo Tpyla IpU MPOBEICHUH HCCIeT0BaHUN
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W IPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(u3MUEeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TpPeOOBAHUAM 3aJauyd, MPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NUYECKUX TEOpU
OpU HUCIOJb30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUd  3ajad,
IPOBOJNUTH PAcu€Thl HA OCHOBAHMH MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yNIbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM IMOIYYEHHBIX
pe3ybTaToB;

peliaTth KayeCTBEHHbIE 3a/aud, TpeOyloulue MNPUMEHEHHUs] 3HAHUA U3
pa3HbIX pa3aenoB Kypca (PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PaCCyKJIEHUI C ONIOPOil HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE MPOIECCOB OKPYIKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH 4YeJIOBEKa, CBSA3aHHON C (PU3MYECKHMMH IpoLeccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONIB30BAaHUH, a TAKXKE Pa3yMHOM HCIOJIB30BAaHUU JOCTHIKEHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMalK, CTPYKTYPUPOBAHUSI U UHTEPIIPETALIUN
uHpOpMallMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMylr0  HMHQOpMALMIO U  OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUH;

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

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

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



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl

KoauuecTBO 4acoB

Bcero

Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI

KonTpoabubie
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

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

Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1
3.2 Tepmoannamuka. TermnoBbie MalIMHbI 12 1
33 ArperaTHble cocTosiHUS BemecTBa. da3oBbie 14 1
) TIepeXOo/Ibl
Uroro no pazgeny 41
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DneKTpUYECcKoe ToJie 24 1
4.2 ITOCTOSIHHBIN 2IIEKTPUYECKUM TOK 24 1




4.3 ‘ Toku B pa3MyHbIX Cpeaax

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

54

136

16




11 KJIACC

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

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

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

4.1 KopnyckynsipHO-BOIHOBOH Ayann3m 15

4.2 ®duszrka aroma 5

43 ®u3nKa aTOMHOTO SApa U 3JIEMEHTAPHBIX 5

YaCTHI]




Hroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 | DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 12
Hroro no pazneny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 ‘ Pu3n4ecKuil NPAKTUKYM 16 16
Htoro no pazneny 16
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 16







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

Owusuka — pyHAaMEHTATbHAS HayKa O
npupoze

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

HayuHblii MeTOI TIO3HAHUS U METOBI
UCCIIeIOBaHMS (PU3NICCKUX SIBICHUI

OKCIIepUMEHT U TEOpHUs B MPOLIECCe MO3HAHUS
npuposl. HabmroneHue u SKCriepiMeHT B
duzuke

Crioco6b1 u3MepeHHs (PU3NYECKUX BETUUYUH

AOCOI0THAs M OTHOCUTENIbHAS TOIPEIIHOCTH
U3MepeHUi (PU3MUECKIX BEITNIHH

MopnenupoBanue B ¢pusuke. Ponb u mecto
¢buzuku B QOPMUPOBAHUHU COBPEMEHHOMN
Hay4YHOM KapTUHBI MUPA, B IPAKTHYECKOU
NEeATeIFHOCTH JIF0IeH

MexaHn4deckoe IBHKEHHE. Cucrema oTcuerTa.

OTHOCHUTEIHLHOCTh MEXAaHUUECKOTO JABHOKCHUS.
Hp}IMaH u o6paTHa${ 3aJa4ul MCXaHHUKHU

Paanyc-BekTop MaTepuanbHON TOYKH, €TO
MIPOEKIIMU HA OCU KOOpAUHAT. TpaekTopusl.
[Tepememenue. Ckopocts. X npoekuuu Ha
OCH KOOpAMHAT




10

PaBHOMEpHOE NTPAMOJIMHENHOE IBUKEHHUE.
I'paduueckoe onrcanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBH>KCHUS

Cio)keHue nepeMeneHil 1 CKOPOCTEH.
Penrtenue 3amau

11

HepaBnomepHoe nBuxenue. MrooBeHHas
CKOpocTh. Yckopenue. [Ipsamonnneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

13

14

I'paduueckoe onucanue npsMOINHENRHOTO
JBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

CBoOogHOE MmajieHue. Y CKOpeHHne CBOOOTHOTO
najJieHusi. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMECHH U UX TPaPuKu

JIBrxeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

15

KpusosmueliHoe nBrkeHue. J[BuxeHue 1o
OKPY’KHOCTH. YTJIOBasl U JIMHEHHAsI CKOPOCTb.
Ilepuon n wacrora. LleHTpOoCcTpeMUTENBHOE 1
IIOJIHOE YCKOPEHUE

16

17

18

KonTponsnas pabora no teme "Knunematuka"

IIepsriit 3axk0H HeroToHa. MHEpunanbHbIe
cucremsl orcuéra. [IpuHnun
OTHOCHUTEIbHOCTH I anuies.
HennepnuanbHbie CHCTEMBI OTCUETA

Cuna. PaBHonelicTByromas cuia. Bropoit
3akoH HerotoHa. Macca

19

Bzaumopeiictue ten. Tpernit 3aKkoH
HeroTona




[Tpuniun cyneprio3unuu cuil. Permenue 3amaqy

20 Ha IIpUMEHeHne 3aK0HOB HbroToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 OKBUBAJICHTHOCTh I'PABUTALIMIOHHON U
WHEPTHOU MacChl

” Cuna TSHKeCTH U yCKOpEHUE CBOOOIHOTO
naJcHUs
JIBrxkeHne HeOECHBIX Te U X

23 HCKYCCTBEHHBIX CIIyTHHUKOB. llepBas
KOCMHUYECKasi CKopocTb. 3akoHbl Keruiepa

24 Cuna ynpyrocru. 3akoH I'yka. Bec tena
Cuna tpenus. [lpupona u BUbI cuil TpeHUs.

25 JIBMKEHHE B )KUJKOCTHU U T'a3e C YYETOM CHIIBI
COINPOTHBIIEHUS CPEJIBI

26 Hasnenue. 'mapocrarnueckoe AaBiICHHE.
Cwia Apxumena

7 AbcomoTtHo TBepnoe Teino. [ToctynarensHoe
Y BpAlLLATEJILHOE IBUJKEHUE TBEPJOTO Tea

)3 MOMEHT cuiIbl OTHOCUTENBEHO OCU BPALLECHUS.
I1meyo cusl
CrnosxeHue Cuil, IPUI0KEHHBIX K TBEPIOMY

79 teny. LleHTp TsxkecTH Tena. Y cinoBus
paBHOBECHS TBepJoro Teia. Buabt
paBHOBECHS

30 Pemenue 3anau

31 KonTponbhas pabota no teme "J[uHamuka.
Craruka TBepaoro tena"

32 Nmnynbc maTepuanbHOU TOYKH, CUCTEMBI




33

34

MaTepHalbHBIX ToueK. L[eHTp Macc cucTeMsl
MaTCpUAJIbHBIX TOYCK. TeopeMa O ABUKCHUHN
LICHTPa Macc

NMITyibC CHITBI M1 MI3MEHEHHE UMITYJIbCa Tela.
3aK0oH CoXpaHEHUs UMITyJIbca. PeakTuBHOE
JIBIDKEHUE

MoOMeHT uMIysibca MaTepPUAIILHON TOYKH.

Hpe,I[CTaBJ'IeHI/Ie 0 COXpaHCHHUHU MOMCHTA
HUMITYJIbCA B HCHTPAJIIbHBIX ITOJIAX

35

36

37

Pemenue 3amau

Paborta cuibl Ha MaJIOM U Ha KOHEYHOM
nepemeneHnd. I'padguueckoe npeacraBicHne
paboThl cuibl. MOIIHOCT CHJTBI

Kunernyeckas sneprus. Teopema 06

W3MEHEHUU KHHETUYECKOM OHEpPIruun
MaTepHaHLHOﬁ TOYKH

38

[ToreHnanpHple U HEMOTEHIUAIBHBIE CUIIBI.
[TorenunaneHas sHeprus. Bropas
KOCMHYECKast CKOPOCTh

39

TpeTrbs kocMudeckasi ckopocTb. CBs3b
paboThl HEMOTEHLUATBHBIX CUJI C
M3MEHEHHEM MEXaHUYEeCKOM dHeprun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXAHUUYECKOHN SHEPTUN

40

41

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHenue bepHyium nisa uaeanbHOM
KUTKOCTH

KonTponpHas padora o Teme "3aKOHbI




COXpaHEHHUs B MEXaHHUKe"

Pa3BuTue npenacraBieHuid 0 npupoe

42 tem1oTbl. OcHoBHBIE noJ0keHnss MKT.
Huddysus. bpoyHoBckoe 1BHKEHHE
CtpoeHue ra3000pa3HbIX, KUJAKUX U TBEPIBIX

43 Tes. XapakTep IBUKEHUS U B3aUMOJICHCTBUS
YACTHI] BELIECTBA
Macca u pa3Mepsl MOJIEKYIT (aTOMOB).

44 KonnuectBo Bemectna. [locrosinHas
ABoraapo

45 Temneparypa. Temmiosoe paBHoBecue. [lkana
Lenbcus

46 Pemenue 3agau

47 WneansHeiii ra3. I'a3oBbIe 3aKOHBI

48 VYpaBaenue Menzeneesa-Knaneiipona.
Pemenue 3anau

49 AOcomoTHas TemriepaTypa. 3akoH JlampToHa

50 N3omnporeccsl B U1€aIbHOM T'a3e C
MTOCTOSIHHBIM KOJINYECTBOM BELIECTBA

51 I'paduueckoe nmpencraBieHre U30MPOIIECCOB:
n30TepMa, U30Xopa, n3obdapa

52 OcnoBHoe ypaBHeHue MKT

53 Pemenue 3anau
CBs13b a0COTIOTHON TEMIIEpaTyphI

54 TEPMOJIMHAMHYECKON CHCTEMBI CO CpeTHEeN
KMHETUYECKOM 3HEpruel mocTynaTeaIbHOro
TETIJIOBOTO JIBMKEHUS €€ YaCTHUII

55 O0o01IeHre U cUCTeMaTU3alus 3HaHUN 110




56

teme "OcHoBel MKT"

KonTponsHas padora o teme "OCHOBBI
MKT"

57

TepMoanHaMuyeckas cucTema. 3aJlaHue
BHEIIHUX ycnoBul i T/ cuctemsl.
Bremnue u BHyTpeHHUE TapaMeTPBI.
[TapameTpsl T/ cuctemsbl Kak cpeaHue
3HAYEHUS BEIMYUH, ONIMCBIBAIOIINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

58

Hynesoe Hauano TepMOgUHAMUKH.
Camonpoun3sBosibHas penakcanus Tl cuctemsl
K TEIIOBOMY PaBHOBECHIO

59

60

Mogens ueanbHOro ra3a B TEpMOJINHAMUKE.
VY ciioBUS TPUMEHUMOCTH 3TON MOJEIN
Ypasuenue Menpeneesa-Knaneiipona u
BBIPAKECHUE V11 BHYTPEHHEN SHEPrUU

61

BeIpaxkenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOTO MJI€aJIbHOIO Iasa.
KBasucrarnuecknue 1 HECTaTUUECKHE
IIPOLECCHI

62

DnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
Boruncnenue paboTsl 1o rpaduky mnpoiecca
Ha pV-auarpamMmme

63

64

Tennonepenava kak crocod W3MEHEHUS
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBepUIEHHS pabOThI

KOHBCKI_[I/ISI, TCIIOIMIPOBOAHOCTD, U3JIYUCHUC

65

KonnuectBo TeruioTel. TemmoEMKOCTE TeNA.




yI[eJ'IBHaH U MOJIIpHAasa TEILIOEMKOCTH
BEIlleCTBA. Y AebHas TEII0Ta CropaHusa
TOILJINBa

PacuéT xonmdecTBa TENIOTHI IIpu

66
Teruionepeaye

67 [onsarue 06 agunabaTHoM nporuecce. [lepBorii
3aKOH TEPMOJMHAMUKHU
KonunuecTBo TennoTsl u paboTa Kak Mepbl

68 U3MEHEHUs BHyTpeHHel aneprun T/1
CHCTEMBI
Bropoii 3akoH TepMOAMHAMUKH TSI

69 PaBHOBECHBIX U HEPABHOBECHBIX MPOIIECCOB.
HeoOpaTumocTs IpUpOIHBIX IPOLECCOB
[TpuHIMIIBI NeHCTBUS TETIOBBIX MAIIKH.

70
KT

71 MaxkcumansHoe 3Hauenue KII. [lukn Kapuo

72 Pemenue 3agau
DKOJIOTUYECKHUE ACTIEKTHI UCTIOIb30BaHUS

73 TEIIOBLIX ABUTraTeieil. TemioBoe
3arpsI3HEHUE OKPYKAIOLIEN Cpebl

74 Pemenne 3amau

75 O06o0011eHe U cUCTeMaTH3aIMsl 3HAHUH 110
teme "Tepmoannamuka. TernoBbie MamHe!"

76 KonTponbhas pabota no teme
"Tepmoannamuka. TennoBeie MalIuHbI"
[TapooGpazoBaHue U KOHISHCALUS.

77 Ucnapenue n kunenue. Y neibHas TEIIOTa

napooOpa3oBaHus




HaCBIH_[eHHBIC 1 HCHACBIIICHHBIC I1aPhI.
KauecTtBeHHas 3aBUCUMOCTD INIOTHOCTH U
JAaBJICHUS HACBIMICHHOTO ITapa OT

78 TEMIIEPATYPhI, UX HE3AaBUCUMOCTH OT 00bEMa
HaCBILIEHHOI'O I1apa. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHHS OT JaBJICHUS B
KUJKOCTH

79 BnaxxnocTs Bo3yxa. AGcotoTHas U
OTHOCUTEJIbHAs BIAXKHOCTh

80 Perenue 3agau
Teépnoe Teno. Kpucramnmueckue u

81 amop(HbIe Teaa. AHU30TPOIHUS CBOMCTB
KpUCTAJUIOB

20 [1naBnenue u KkpuctayMsanus. Y ienbHas
TertoTa masneHus. Cyomumanus
Hedopmaruu TBEpaOTO Tena. PacTskenue u

83 cxarue. Casur. Monyins HOura. [lpenen
ynpyrux aedopmaruii
TemoBoe paciInpeHne KUIAKOCTEH U

84 TBEPABIX T€J. AHTAPMOHM3M TEIUIOBBIX
KoJIe0aHUi YacTHUIl BEIIeCTBA

25 [TpeoOpa3zoBanue 3HEPTUH B (Pa30BBIX
nepexoniax

86 YpaBHEHHE TEIUTOBOTO OaslaHca

87 Pemienue 3amau
[ToBepxHOCcTHOE HaTsKeHUe. KanuspHbie

88 ABJICHM. J{aBlIeHNE 11O NCKPUBIEHHOMN

MOBEPXHOCTHIO KUAKoCcTH. Dopmyna Jlamnaca




&9

90

O0001eHre U cUcTEMAaTU3ALMS 3HAHUI 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBble Iepexon"

KoHnTtposbHast pabota 1o Teme "Arperaraoie
cocTosinus BeuecTBa. @a3oBbie mepexo b

91

OnexTpu3anus Tea U €€ IposBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buna
AIIEKTPUYECKUX 3apsaoB. [IpoBoauuky,
JMAJIEKTPUKU M TIOTYTIPOBOTHUKH

92

93

94

DneMEHTapHBIN ANEKTPUUYECKUH 3apsii. 3aKOH
COXPaHEHHMsI ANEKTPUUECKOTO 3apsiia

BsanmogneiicTBue 3apsnoB. Todyedynsie
3apsaasl. 3akoH Kynona

Pemenue 3amau

95

96

97

Onektpuueckoe nose. Ero neiictBue Ha
IIEKTPUICCKUE 3aPSIJIbI

Harnpsx€HHOCTB 3JIEKTPUYECKOIO MOJIS.
[TpoOHsIif 3apsia. JInauM HanpsKEHHOCTH
9JIEKTpUUECKOro nojsi. OgHOpoaHOE
DIIEKTPUYECKOE TTOJIE

IloTeHuIManbHOCTH QJICKTPOCTATUYCCKOTI'O
moJisi. Pa3HOCTh MOTEHIIMATIOB U HaIIps’KCHUC

98

IToTenumanbHas YHEPTUs 3apsiia B
JNEKTPOCTaTHYECKOM 1one. [lorennnan
AJIEKTPOCTATUYECKOIO OIS

99

100

CBs13b HAPSHKEHHOCTH TTOJISL U Pa3HOCTH
MOTEHIUAJIOB JUI JJEKTPOCTATHYECKOTO IO

[IpuHIHUI cynepno3uuuu JIEKTPUIECKUX




HoJen

101 Pewenune 3anau

102 [Tone Toueunoro 3apsinaa. [lone paBHOMepHO
3apsHKEHHOMN Cephl
[Tosie paBHOMEPHO 3apsKEHHOTO M0 00BEMY

103 mapa. [losie paBHOMEpHO 3apsHKEHHON
0ECKOHEYHOM MIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATHUECKOM IIOJIE.
YcnoBue paBHOBECHS 3apsIOB

105 JIMIEeKTPUKY 1 TTOJTYITPOBOTHUKH B
ANEKTPOCTATUUECKOM I10JIe
Konnencarop. D11eKTpoEMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa

107 [TapayieapHOE COEAUHEHNE KOHIEHCATOPOB

108 ITocnenmoBaTensHOE COSTMHEHNE
KOH/IEHCATOPOB

109 OHeprus 3apsHKEHHOT0 KOHIEHCATopa

110 Pemenue 3agau

111 JIBr>keHuMe 3apsKEHHON YaCTHULIbI B
OJIHOPOJIHOM 3JIEKTPUUECKOM T10JIe

112 Pemenue 3agau

113 O0o01IeHre U cucTeMaTU3alus 3HaHU| 0
TeMe "DnekTpudeckoe nosue"

114 KonTpomnpHas pabota mo Teme

"Onexrpuueckoe noiue"

115

Cuna toka. ITocTosSHHBIH TOK. Y CI0BUA




CYIIECTBOBAHUSA ITOCTOAHHOT'O
SJICKTPHUYCCKOI'0 TOKa

116 Ucrounuku toka. Hanpsbxkenune u 9J1C

117 3akon OMa 11 yyacTKa LEMH.
DNEKTPUUECKOE COIIPOTUBIIEHHUE
3aBUCUMOCTb CONPOTUBIICHUS OAHOPOIHOIO

118 MPOBOJIHUKA OT €T0 JUIMHBI U TUIOIIAIA
MONIEPEUHOT0 CEYCHUS

119 VY enpHOE CONPOTUBIICHHUE BEIIECTBA.
Pemenue 3amau

120 [TocnenoBarenvHOE, MapamiebHOE,
CMEIIaHHOE COETMHEHNE TPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX ATEKTPUUECKHUX
nenei. [Ipasuna Kupxroda

122 Pemenue 3agau

123 Pabota anexkTpudeckoro Toka. 3akoH [[xoyist
—Jlenna

124 Pemienue 3agau

125 MonHOCTh 3JEKTPUYECKOro Toka. TermoBas
MOIIIHOCTD, BBIJIENIsIeMasi Ha PE3UCTOPE

126 Pemenue 3agau

127 OJ1C 1 BHyTpEHHEE CONIPOTHUBIICHHE
HMCTOYHMKA TOKA

128 3axon OMa a1 OJTHOM (3aMKHYTOM)
AIIEKTPUYECKON LIETTH

129 Pemenue 3agau

130 MOIHOCTh HCTOYHUKA TOKA




131 KopoTtkoe 3ambikaHue 1
132 KonneHncarop B 11enu nOCTOSHHOIO TOKa 1
133 Penrenue 3anau 1
134 Pentenue 3az[ai1 o TeMme "IlocTOSIHHBIN 1
3JIEKTPUYECKUM TOK"
135 Pemienue 3agau no reme "[locTostHHBIM 1
ANEKTPUUECKUH TOK"
136 Pemenne 3az[atj o teMme "IloCcTOSIHHBIN 1
3JIEKTPUYECKUM TOK"
OBUIEE KOJIMYECTBO YACOB I10 136 16

I[TPOT'PAMME




11 KJIACC

KosauyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoarmrie  Mpaxrueckue fll3y'{eﬂml :)Iﬁlil;l;OBaTeﬂbﬂble
padoThI padoThI pecypenI
B3aumojeiicTBue NOCTOSIHHBIX MarHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHOE 1oJe. 1
I'unore3za Amrmepa
Bexrop MmaruutHON nHAyKuu. IIpuanmn
2 CyNEPNO3UIIMU MATHUTHBIX MOJer. JInnun 1
MarHMTHON MHIYKIIUU
3 MarauTtHoe 1nosie NpoBOJHUKA C TOKOM. |
OnbIT OpcTena
Cuna Amnepa, €€ HanpaBJIEHUE U MOAYIIb 1
5 Pemenue 3amau 1
6 IIpumenenne 3akoHa Amnepa. |
DneKTpou3MepHUTeIbHbIE TPUOOPHI
Cuna Jlopennia, e€ HanpaBICHUE U MOJTYJIb.
7 JIBrKeHne 3apsyKEHHON 4aCcTHIIbI B 1
OJIHOPO/IHOM MarHUTHOM I10JIe
Pemenue 3anau 1
PaGora cunel Jlopeniia 1
10 Pemrenue 3agau 1
1 MarauTtHoe 1ose B BEUIECTBE. |
deppOMarHeTUKH, napa- U AMaMarHeTUKU
12 OcHoBHbIE CBOWCTBA (heppOMarHeTUKOB. |

[Ipumenenne GpeppomMarHeTHKOB




13

Pemrenue 3agaud mo reMe "MarautHoe 1osne"

14 Pemenue 3agau mo treme "MarautHoe noie"

s SIBrIeHME NEKTPOMArHUTHOM UHAYKIIWH.
[ToTok BeKTOpa MArHUTHON MHIYKLIMU

16 OJ1C uHAyKIMH

17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko

19 OJIC uHAYKIMY B ABUKYIIUXCS
MIPOBOTHUKAX

20 Pemenne 3amaq

21 [IpaBuio Jlenna

2 NunyxTtuBHOCTH. KaTynika HHIYKTHBHOCTH
B IIEIIM ITIOCTOSIHHOI'O TOKA

3 SAsnenue camonnaykuuu. IC
CaMOWHYKIIHH

24 DHeprusi MarHUTHOTO TOJISl KATYIITKU C
TOKOM. DJIEKTPOMAarHuTHOE o€

25 Pemenne 3amaq

26 O0o001eHrEe U CHCTEMATH3aLNs 3HAHUH 110
Teme "DnekTpoarHamMuka"

7 KonTponbhas pabota no teme
"OnexTpoauHamuka"

73 KonebarenbHas cucrema. CBOOOIHBIE
KoJnebanus1. ['apMoHnYeckue Koebanus

79 KunemaTtnueckoe 1 THHAMHYECKOE

OIHUCAHME KOJIeOATEIbHBIX l[BI/I)KeHI/Iﬁ




DHepreTudeckoe onucanue. BoiBoj
JTUHAMUAYECKOTO OMUCAHUS TAPMOHHYECKUX

30 KoJeOaHui U3 UX YHEPTETHIECKOTO U
KHHEMAaTUYECKOTO OMTUCAHMS

31 Awmruatyna u dasza koiaedbanuit
[lepuon u yacrora konedanuid. [lepron
MaJIbIX CBOOOHBIX KOJIeOaHUI

32 MaTeMaTHuecKoro mMasTHuka. [lepuon
CBOOOIHBIX KOJIEOaHUN TIPY>KMHHOTO
MasiTHUKa

13 3aryxaromue KoieOanus. BeIHyXIeHHBIC
KoseOaHus. Pezonanc

34 ABTOKOJICOaHUS

35 Pemenue 3amau

36 Ypok-koupepenus "MexaHn4ueckue
KoJ1e0aHusl B My3bIKaJIbHBIX HHCTpYMEHTax"

37 O0600611eHre U cucTeMaTu3alus 3HaHu#| 10
teMe "MexaHunueckue KoneOaHus"

38 DneKTpOMarHuTHBIE KOJIeOaHusI.
KonebaTtenbHbIi KOHTYD
®opmyna TomcoHa. CBsI3b aMITUTYIbI

39 3apsiga KOHJIEHCATOpa ¢ aMIUTUTYI0M CHJIbI
TOKa B K0JIE0aTeIbHOM KOHTYpe

40 3aKOH COXpaHEHHsI SHEPTUHU B UI€ATHHOM
KoJe0aTeIbHOM KOHTYpE
3aTyxaromue dJIeKTPOMarHuTHBIS

41 KosiebaHus. BeIHyXIeHHBIE

OJICKTPOMArHuTHBIC KoJIEOaHU




[Tepemennsblii Tok. Pe3uctop u KoHaeHCATOP

42 B LIETIH IEPEMEHHOI0 TOKa

43 Karymika uHIyKTUBHOCTHU B LIENTU
MIEPEMEHHOT0 TOKa

44 3akon OMa 1st JIEKTPUYECKOH 1Ienu
MEPEMEHHOT0 TOKa
Mo1HOCTh TEPEeMEHHOT0 TOKA.

45 AMIUTNTYIHOE U JEHCTBYIOIIEE 3HAUYCHUE
CHUJIBI TOKA U HAIPSIKEHUS

46 Pe3onaHc B aeKTpuuecKoil 1enu

47 Pemenue 3anau
Wneanbuelif TpancdopmaTop.

48 [IpousBocTBO, MEepenaya u noTpedieHue
AIEKTPUUYECKON IHEPTUN
DKOJIOTHYECKUE PUCKHU TP MPOU3BOJICTBE

49 anekTpo3Hepruu. Kynbrypa ucnoiab30BaHus
3JEKTPOIHEPTUH B IOBCEAHEBHOM )KM3HU

50 Pemrenue 3amau

51 Pemenue 3amau

57 O06001IeHre U cCUCTEMATU3AIHs 3HAHUN 110
TeMe "DIIeKTpOMarHUTHbIE KosieOaHus "

53 MexaHnyeckne BOJIHbI. XapaKTepUCTUKHU
MEXaHUYECKHUX BOJTH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wudpa3syk u ynprpasByk. LllymoBoe

3arpsi3HEHHE OKPYKAIOIIEH CpeIbl




57

58

Pemrenue 3anau

9JI€KTpOMaFHI/ITHBIC BOJIHBI. I/ISJIyT-ICHI/Ie
SJICKTPOMArduTHBIX BOJIH

59

60

61

OHeprus MEeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH

[IIxana 31eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne PJIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY

HpI/IHI_II/IHBI paauoOCBA3U U TCICBUACHUS.

Paguonokanus. aﬂeKTpOMaFHI/ITHOG
3arpsA3HCHUC OKPY)KaIOH_Ieﬁ CpCabl

62

KonTponbras padota o Teme "Kosebanus
Y BOJIHBI"

63

64

CaeT. 3aKOH NPSIMOJIMHENHOTO
pacrpocTpaHeHUs CBETa

Pemenue 3aga4d Ha IMPUMCHCHHUEC 3dKOHA
HpHMOHHHGﬁHOFO pacnnpoCTpaHCHUs CBETa

65

Otpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkano

66

[Ipenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN [MOKa3aTeNb MPEIOMIICHHUS.
[TonHOE BHYTpEHHEE OTpa’KEHHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpaKeHUS

67

68

Pemenue 3ana4 Ha MpUMEHEHNE 3aKOHOB
OTpaXeHUS U MIPEIOMIICHUS CBETa

Xon ydent B mpusMe. Jlucnepeus cBera.
CnoxxHbIi cocTaB Oenoro cera. L{Bet




JIun3zpl. @OKyCHOE PacCTOSIHUE U

69 OTITUYECKAsl CHJIa JIMH3BI

70 [TocTpoenue n3o00pakeHUi B JIMH3aX U UX
cUCTeMax. Y BeJIMYCHHUE JTMH3bI
Pemenue 3agau Ha moctpoeHue

71 M300pakeHMi, TOTY4aeMBbIX C TOMOILBIO
JIMH3

72 ['a3 xak ontuyeckas cucrema

7 Pemenue 3anay. [Ipenensl mpuMEeHUMOCTH
reOMETPUUYECKOI ONTUKU

74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS

75 Jucnepcus cera

76 WuTepdepenius creta

77 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
HaOII0/IeHUsI MAKCHUMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue nuTeppepeHun

80 Hudpaxius ceera

21 JudpakiuonHas pemeTka. Y cioBue
HaOJIIOICHNS TJIABHBIX MAKCHMYMOB

82 Pemrenue 3anau

23 [TorrepeyHOCTh CBETOBBIX BOJIH.
[Tonspuszanusa ceera

84 Pewrenue 3amau

85 CBeToBbI€ ABIIEHUS B IPUPOJIE

26 O0600611eHre U cucTeMaTU3alus 3HaHUu# 110

TeMe "Ontuka'




87 Kontposbhas padota nmo teme «OnTuKa 1
['panu1Ibl TPUMEHUMOCTH KJIACCUUYECKOM

88 MEXaHUKH. 3aKOHBI JICKTPOIMHAMUKHU U 1
MIPUHIIMIT OTHOCUTEIILHOCTH

29 ITocTynatsl cieruanbHOU TEOPUU |
OTHOCUTEITLHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOIN HHTEPBAL.
[IpeobpaszoBanus Jlopenma. YcinoBue

90 MPUYUHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJIeHne BPEMEHHU U
COKpAIllEHHUE JIJTUHBI

91 DHeprus U UMNYJIbC PEISITUBUCTCKOM |
JACTHIIBI

9 CBs13b Macchl € YHEPTUEN U UMITYJIBCOM |
PENATUBUCTCKON YaCTHUIIBI. DHEPTHsI TOKOS

93 PaBHOBecHOE TEII0BOE U3ITyYEeHHE 1

94 3akoH cmenieHus: Buna 1

95 I'unoteza M. Ilnanka o kBanTax. ®oToHBI 1

96 DHeprust 1 UMIyJIbC POTOHA 1

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

08 VYpasuenue DitHiuTeiHa 11 poTosaddexra. 1
"Kpacnast rpanuna" ¢ororddexra

99 Jasnenue ceera. Onwithl [1. H. JIeOeneBa 1

100 BoimoBbIe CBOMCTBA YaCTHIL 1
Bounsl ne bpornsd. [InuHa BosiHbI 1e

101 Bpoiinst u pazmepsl 00J1aCTH JTOKaIH3aMN 1

JBHKYILEUCS] YaCTULIBI




102

KopnyckynspHo-BOTHOBOH Ayalin3m

103 Judpakius 37eKTPOHOB Ha KpUCTAIIAX
Cnenuduka u3MepeHUu B MUKPOMUPE.

104 CooTHollleHUs HEOTIPEeACNEHHOCTEN
Ieiizenbepra

105 Pemenue rpadguveckux 3amau

106 Pemenue pacu€THbix 3a1a4
KonTponbnas pabota no Temam: "OCHOBBI

107 CTO", "KopmycKyJsspHO-BOJIHOBOU
nyanuzm"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa.
[Inanerapnas mozaens atoma Pesepdopaa

109 [Toctynarter bopa

110 Bunsl cnektpoB. CriekTp ypOBHEM 3HEpruu
aToMa BOJIOpoAa

11 CrioHTaHHOE U BBIHYKJEHHOE U3TyUCHHE
cBeTa

112 Jlazep
Hyxnonnas monens siipa I'eitsenOepra-

113 MBaHeHKo. 3aps 1 MacCOBOE YUCIIO SApA.
N3oTonel. PaguoakTuBHOCTH
3aKoH paJnoaKTHBHOTO pactaaa. CBolicTBa

114 HMOHU3HUPYIOUIETo U3llyueHus. Biausinue

PaaMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
Jo3umerpus

115

DHeprus CBA3U HYKJIOHOB B szipe. SnepHbie
cunbl. Jledext Maccrl siapa. SnepHbie
peakuuu. Snepusie peakTopsl. [IpodieMsr




116

117

118

YIPaBISIEMOr0 TEPMOSIIEPHOIO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIEPHOM
SHEPreTUKU

MeToabl perucTpanu U ucciae10BaHus
3JIEMEHTapHbIX YacTull. OyHAaMeHTaIbHbIE
B3aUMOJIeHCTBYsL. bapuoHbl, ME30HBI U
nentoHsl. [Ipencrasnenue o CtanaapTHOM
Mojenu. KBapk-Iilt0oHHas MOJEIb aipOHOB

®dusuka 3a npeaenamu CTaHaapTHOU
moaenu. TémHasa maTepust U TEMHAS
sHeprus. EquHcTBO (hM3MYecKOi KapTHHBI
Mupa

DTanbl pa3BUTHSL aCTPOHOMUU. 3HAYEHUE
aCTPOHOMUU

119

[TpuMeHuMOCTh 3aKOHOB (DU3UKHU JTsI
00BSACHEHUS TPUPOJIbI KOCMUYECKHUX
00BeKTOB. MeTOIbl aCTPOHOMUYECKHIX
HCCIeIOBaHUM

120

CoBpeMeHHbIE ONTUYECKUE TEJIECKOTIbI,
paanoTENECKOIIbl, BHEATMOC(EepHas
aCTpPOHOMUS

121

122

Bun 3Bé3aH0ro Heb6a. Co3Besnus, spKue
3BE3]IBI, IIAHETHI, UX BUIUMOE IBIDKCHUE
Conneunas cucrema. Connne. ConHeunast
akTUBHOCTb. McTounuk sHeprun CosHia u
3BE3]

123

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKH.
Juarpamma "crieKTpanabHbIN Ki1acc —




124

CBETUMOCTE"

3B€3I[BI IJIaBHOM II0CJIEA0BATEIbHOCTU

125

126

127

Bnytpennee crpoenue 38€31. CoBpeMeHHbIE
IIPEJICTABICHUSI O IPOUCXO0XKICHUH U
sBositony CosHIa U 3BE37. DTalbl )KU3HU
3BE3 ]

Mnineunsiii [1yTe — Hama "anaktuka. Tunsl
rayiaktuk. YEpHbIE ABIPHI B SIpax rajJakTUK
Bcenennas. Pacuinpenue Beenennoit. 3akoH
Xab6ua. Teopust bonbioro B3peiBa.
PenukToBoe n3nyuenue

128

MacmrabHast ctpykTypa BeeneHHoid.
MeraranakTuka

129

130

131

132

Hepeménnsie npo0iaeMbl aCTPOHOMUU

Pu3nYeCKUil IPAKTUKYM 110 TEME
"HccnengoBaHre MAarHUTHOTO ITOJIST
MMOCTOSIHHBIX MarHUTOB' MIIH
"WUccnenoBanue CBOMCTB
¢deppomarueTnkos" uinu "HccnenoBanue
JIEHUCTBUS TIOCTOSTHHOTO MarHUTa Ha PaMKYy C
TOKOM"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cunbpl AMnepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
nnu "OnpeneneHne MarHuTHOM MHTYKITUU
Ha OCHOBE U3MepeHus cuibl Ammnepa”

Du3NYECKUil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS




3JIEKTPOMArHUTHON MHIYKIMH'" WA
"OnpeneneHne HHAYKIIMU BUXPEBOTO
MarduTHOTrO Iojs"

DU3NYECKUI TPAKTUKYM I10 TEME
133 "UccnenoBaHue siBJICHUS CAaMOUHIYKIIMK"
niu "COopka MOJIEIH JIEKTPOMarHUTHOTO

reHeparopa"

Ou3nyecKkuil MPakTUKyM 0 TeMe
134 "N3mepenue neprojia CBOOOTHBIX
KoJie0aHU{ HUTSIHOTO U MPYKUHHOTO

MasATHUKOB"
@uU3NYECKUN IPAKTUKYM 110 TEME

135 "[IpeobpazoBanue SHEPTUU B MPY>KUHHOM
MasgTHHUKE"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

136

16







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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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