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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoMm (enepaibHON pabodeit mporpamMmbl BocnuTanus W Konmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENBHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHUTaHUS U PA3BUTHUA OOYHAIOIIMXCS CpeACTBaMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

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

B nporpamme mo ¢usnke OmnpenenstoTcs IUTaHUPYEMbIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroNIMXCs, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIE TIPEAMETHBIE PE3YJIbTATHI 110 T0JIaM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

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

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



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYIas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJICHUM, HU3Y4aeMbIX XHUMHEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTepUajoB C 3aJlaHHbIMH CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uku Ha ypOBHE CpeTHEro o0LIero 00pa30BaHUs MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJIACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.

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

Hoea zymanumapuzayuu. EE peannzanus NpeaIioNaracT HCIOJb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

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

Hoea »3rkonocuzayuu peanusyercss MNOCPEACTBOM BBEIAEHUS HJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

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



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuud (PU3NYECKOTO TpPaKTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yueHus pazaena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MNpPECTaBiICHAa €IWHBIM MepeyHeM. Bribop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTENW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUIO PacYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasliena Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYecKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere GU3MKU JOMKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHCcTpaniMoHHOE  000pyZoBaHue (OpPMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlabopaTopHoe 000OpynOBaHME MJII YYCHUYECKHX TPAKTHYECKUX pPadboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IMU(POBBIX MPUOOPOB, & TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTUEC WX HMHTEIUIEKTYaldbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepUH M (PyHIaMEHTAILHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax Oynyuen
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

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

NpUOOpPETEHNE CUCTEMBbI 3HAHUN 00 0OIMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKUX SBJICHUM B TMPUPOAC W JUISl MPUHATHUS MPAKTUUYECKUX PEUICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MojJeNu, aJeKBaTHOW YCJIOBUSAM 3ajladd, B TOM YHCIE 3ajaad
WHXXEHEPHOT0 XapaKTepa,

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

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX OKCIEPUMEHTOB, aHAJIM3a W HHTEpHpeTanuu HHpopMaIuuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

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



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBun ¢ tpedoBanusiMu OI'OC COO yrmyOn€HHBIA ypOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yrayOnEHHBIN ypOBEHb) HA YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAaHHBIM, YYHUTEIh JENaeT BBHIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

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

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

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

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

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

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

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

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

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



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

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApsIOB, LICTIHbIE, IIecTepéHYaTble W peMEHHBIE MepeIauH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

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

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

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

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

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmMUpOTHl. J[BH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

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

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

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

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



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

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

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroituuBoe, HeycTONYMBOE, OE3pa3IMYHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yClIOBUM PpPaBHOBECHS TBEPAOIO Tela, HMMEKOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. LleHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

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

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

MOoOIHOCTH CUJIBI.

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



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

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHrne bepHyu Ui MACANBHOM JKUIKOCTH Kak CJIEACTBUE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CHUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THX



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

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

Mopens uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJMUYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

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

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

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, navopamopnsie padomuol, npaKmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

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



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

Mogens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHI:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

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

KomnuectBo TtemnoTel. Tenmno€éMKocTh Tena. YAelbHass W MOJISIpHAs
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHHMe Maiiepa. YnenpHas TEIUIOTa CrOpPaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temiomnepenadye. I[lonstue 00
aanabaTHOM Tpoliecce.

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

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

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

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

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

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETbHBIX TEIUNIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamus. lcmapeHne W KumeHue. Y aeiabHas
TEIJI0Ta Mapoo0pa3oBaHU.

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

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

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

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

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

[IpeoOpa3zoBanue 3HEPTUU B (Pa30BbIX NMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3yueHne 3aKOHOMEPHOCTEN UCIaPEHUS KUKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

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

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JeopMalid  pEe3MHOBOro oOpasuma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

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

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE ANEKTPUUYECKOE TOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl AJIEKTPOCTATUYECKOrO TMojds (KaKk OJHOPOAHOTO, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HaNpsHKEHHOCTH 3TUX TOJEH |
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpaA.

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

OHeprus 3apsHKEHHOT0 KOHACHCATopa.

JIBr>keHME 3apsyKEHHOM YaCTULBI B OTHOPOJIHOM JJIEKTPUYECKOM ITOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, JJIEKTPOCTaTHUECKas 3alluTa, 3a3€MIIEHUE 3JIEKTPOIPHOOpOB,
KOHJIeHcaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLAAU
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cwuiia Toka. [TocTosiHHBIN TOK.

VYcnoBusl CylnIeCTBOBAHUS IOCTOSIHHOTO JJIEKTPUYECKOro Toka. McTouyHMKM
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIUHEHUE NPOBOJHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

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

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMAIOB MEXAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBl TOKa OT HaNpsSOKEHHS ISl JIaMITbI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCThH COINPOTUBICHHUS METAJUIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHU4ecKue yYCTpOMCTBA M INPAKTUYECKOE NPHUMEHEHME: TIa30pa3psiiHbIE
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIIJIABKA AJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIUS.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomuol, RPAKMUKYM.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BEIUUYHMH C UCIIOJIb30BAHMEM AHAIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYHMH, NPOBEpKA MPEMJIOKEHHbIX TMIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS C YYETOM COACPIKATENBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HaHuA: SBICHWE, HAay4YHbId (DaKT, rumoresa, (u3MUecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENIb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOMKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE AaTOMOB M MOJEKYI,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMAaTepUalloB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eocpaghus: BnaxxHOCTb BO3yXa, BETPBI, 6APOMETP, TEPMOMETP.

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

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEN. JIMHUM MarHUTHOM MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U THAMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

KaptnHa  nuHWA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TOJIST TOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHUs CUIIbI AMIepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKUMM B NPOBOJHHUKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

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

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eCcKrue YCTpPOWCTBA U TEXHOJOTMYECKUE ITPOLECCHl: WHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenue MarauTa B alIOMUHUEBOH (METHOM) TpyoOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne HAYKIUY BUXPEBOIO MATHUTHOTO TIOJIA.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

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

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

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

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

Jemoncmpayuu.

3anuce K0uedaTeaTbHOTO ABUKEHUS.

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

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

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

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



H3mepenune mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W MPYKHHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAOMINX KOJIEOaHUI.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa ¢ aMIUIMTYJOM CHIIbI TOKA B KOJIe0aTeIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWs MpU PA3IUYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

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

TexHHUYecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIKUX AIEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpoCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
T paKIms.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IIyYEHHUS DJIIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

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

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3BYKOBAsk JUArHOCTHUKA B TEXHUKE U MEIMIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunn u quppakiind MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

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

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cBera. CiioxkHbIA cocTaB O€Ioro cBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epuyeckoil JHMH3bI OT €€ FeOMETPUM U OTHOCHUTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

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

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HabOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEp(hEpEHIIMOHHOU
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

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

ITonspuszanus ceera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHHs CBETA.

HaOnroienue noJiIHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINM JIa3epHOTO U3JIYyUEHHUS Ha IBYX IIEISX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeHAJIBbHOM TEOPUH OTHOCUTEIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



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

Y4eHNYeCKUH IKCIIEPUMEHT, JTA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJICHME CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

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



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBONCTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BIusHME pAaTMOAKTUBHOCTH HA YKUBBIC
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuiibl. JledexT macchr spa.

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

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

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

®usuka 3a npeaenamu CraHgapTHol Mojenu. TéMHas marepuss U TEMHaA
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmMuKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3Buths actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

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

Bun 3Bé3gHOoro HeOa. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, UX BUIUMOC
JIBUKCHUE.

CosiHeuHas cucrema.

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

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

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBaszapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

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

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

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

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIC TTOTPEITHOCTH U3MEPEHUN (DU3NUSCKUX BEITUYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

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

O06o0mariiee NOBTOPEHUE.



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

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSCHUTECIIBHOM U  MPOTHOCTHYECKONW  (yHKITUH
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
NnO3HaHUA: SBICHHWE, Hay4YHbId (AKT, rumoresa, (U3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

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

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

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

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



HpOCKHHOHHBII;'I arrapar, BOJIOKOHHAs OIITHKA, COJTHCYHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHS YyuyeOHoro mnpeaMera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3anuy;

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

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

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

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

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

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TITAHBI;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpyXalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
JEATeTLHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJW3UpPOBAThH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TMOJIYYEHHBIE B XOJI€ PEIICHUS 3aJayd pPe3yJibTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

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

JlaBaTh OIICHKY HOBBIM CHUTYallMsIM, OIICHUBAThH MPHUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4UH, JOMYCKAIOIIHNE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBbI, pPecypcocOepekeHus, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

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

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIEHWE Ha YpoKax (HU3MKM U BO BHE-YpPOUHOMH
NEeSATEIbHOCTH;

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

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

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

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3yabTaT Mo pa3padOTAHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHTYal[MsIM, BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

UCIIOJIB30BaTh TPHUEMBI pediekcuu 1Jisi OICHKA CUTyalluu, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBl JIPYTUX NPU AHAINA3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

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

COBEPIIEHCTBYETCS AMOUUOHAIIbHBIN MHTEIUIEKT, peAnoaraonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHHE JIeHCTBOBATh, UCXO/S U3
CBOHX BO3MOXKHOCTEH;

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

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



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

MOHUMAaTh POJb (GU3UKA B  OKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3HMYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

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

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHUSI UMITYJIbCA U MEXAHUYECKON
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MTpeoOpa3zoBanuii ["anuses, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

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



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

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ITOM YKa3blBas YCJIOBHUS IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONHUCHIBaTh (PU3UUECKHE MPOLECChl U SBJICHMS, UCIOIb3YS BEINYUHBIL:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CUJIa YIPYTrOCTH, CHJIa TPEHUS, MOIIHOCTb,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa uA€albHOro Trasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLMAI 3JIEKTPOCTATUYECKOTO I0JI,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTh
TEIJIoNepeaaum, EKTPU3aLUs Tell, SKBUMIOTEHIUATBHOCTh TOBEPXHOCTH
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MYECKMX BEJIMYUH B BHUJE TpPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJI01aTh TpaBuiIa 0€30MacHOro TpyJa MPH MPOBEICHUU UCCIEI0OBaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIC 3aJayd C SBHO 33JaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
penieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3leloB Kypca (PU3MKH, a TAaKKE UHTErpaluy 3HAaHUHM U3 Apyrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

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

aHaJIM3UPOBATh U OLIEHUBATH MOCIEICTBUSL OBITOBOM M POU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JaJbHEHIIEro pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOWCKA, NepepalOTKH U TPEAbSABICHUS Yy4yeOHOU WU
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA HH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy IPyNIbl, PAMOHAIBHO PACIpEAesiTh ACITEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOyuenuss B 11 knacce mnpenMeTHBIE Pe3yibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeATeIbHOCTH YeI0BeKa, POjb U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYyHKIMN (pu3mdyeckoit Teopum —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pa3nuyarh YCJIOBHMS MNPUMEHMMOCTH Mojened (QU3MYecKuX Tel H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKas JIMH3a, MOJIeJieil aToMa, aTOMHOTO sijpa U
KBaHTOBOM MOJIC/IM CBETA;

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



aHAM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHI U SBJICHHS,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, npaBuwio Jlenma, cBsa3p  DJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHUE  ODHHIITEMHA IS
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TMPOIECCHl W SIBJICHUS, WUCMOJIb3Ysl BEJIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIAYKLIHMH, SHEPrUsi MArHUTHOTO TIOJIA
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMATrHUTHAS UHYKIIMS, CAMOUHTYKIIUS, PE30HAHC, UHTEPPEPECHIIHS
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPABJICHUE WHAYKIIMA MArHUTHOTO TOJISI MPOBOJAHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

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

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHalim3a ¢ OOBSACHEHUS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUN, MpPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



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

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU STOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIy4YEHHBIE PE3yJIbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW M IPOEKTHOM JEATEIIBHOCTH C HCHOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarolMe TpeOOBaHUSM 3a/layd, IPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIIECHUS C YUETOM MOITYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJICHUH C ONIOPOIl HAa N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

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

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

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUH O pallMOHAILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEpKAaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HH(pOpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

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

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTpUBaEMOi poOIeMbl;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI
1.1 HayunbIii MeTO/1 TTO3HAHUS IPHPOIBI 6 0 0
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1 0
2.2 JluHamuka 10 1 0
2.3 Cratuka TBEpIOTO TENa 5 1 0
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 0
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 0
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 0
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 1 1 0
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNEKTPUUECKOE MOJIE 24 0
4.2 [TocTOsSIHHBIN MEKTPUYECKUI TOK 24 0




4.3 Toku B pa3nuuHBIX cpenax 6 0
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM

51  Owuskucckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PezepBHOE Bpems 10 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
1.1 MarauTtHoe mosje 14 1 0
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1 0
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10 1 0
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUs 15 1 0
23 MexaHnYecKre U JIEKTPOMArHAUTHBIE 10 1 0
BOJIHBI
2.4 Ornrtrka 25 1 0
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1 0
Hroro no pazgeny )
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopryckynsipHO-BOITHOBOH JTyasn3m 15 0 0
4.2 ®duznka aToma 5 0 0
43 ®du3nka aTOMHOTO SIpa U 3JIEMEHTAPHBIX 5 1 0

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 0
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 Du3nYeCcKuil TPaKTUKYM 16 16
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITA 15 0
' JEeSTENIbHOCTH, IPHOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®uszuka — pyHgaMeHTaIbHas HayKa O
pupoie

Hayunblif MeTO/1 TO3HAHUS 1 METO/IbI
UCCIEeOBaHUS (PU3NYECKUX SABICHUN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2

DKCHEPUMEHT U TEOPHS B IIPOIIECCE
nmo3HaHus mpupoel. Habmonenue u
HKCIEPUMEHT B (PU3UKE

Crioco0b1 n3mMepeHus (Hu3NIeCcKux
BEJINYNH

AOCOII0THAS 1 OTHOCUTEIbHAS
IOTrpeIIHOCTHU H3MepeHI/Iﬁ (I)I/ISI/ILIGCKI/IX
BCINYHNH

MopenupoBanue B pusuke. Ponb u
MecTO (pU3UKU B POPMUPOBAHUH
COBPEMEHHOM HAYYHOU KapTUHBI MUpA,
B IIPAKTUYECKON AESITEIbHOCTH JTHOACH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

Mexannueckoe aBmwxenue. Cucrema
orcueta. OTHOCHUTEIBHOCTH
MEXaHHUYECKOTO JBIKeHus. [Ipsmas u
oOparHas 3a/1a4il MEXaHUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3508

Paanyc-BekTop MarepraibHON TOYKH,



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

€ro MPOEKLUU Ha OCU KOOPAHHAT.
Tpaexropus. [lepemenienue.
CxopocTb. X TpoeKuu Ha OCH
KOOpJIUHAT

PaBHOMEpHOE NIPSIMOJIMHEWHOE
nBkenue. I'paduueckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEIHOTO
JBYDKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3620

10

11

12

13

14

CrnosxeHue nepeMeIieHnii 1 CKOpOCTE.
Pewenne 3anau

HepaBHoMepHOe nBUKEHHE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHUE.
[IpssMonMHENHOE NBUKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue
MPSMOJIMHENHOTO IBUKEHUS C
MIOCTOSIHHBIM YCKOPEHUEM

CBoOoaHOe nasieHue. Y CKopeHue
CBOOOJHOIO MaJieHHsl. 3aBUCUMOCTh
KOOp/AMHAT, CKOPOCTH, YCKOPEHHSI OT
BPEMEHHU U UX TpaduKu

JIBrokeHue Tena, OpOIIeHHOTO MO/
YIJIOM K TOPU3OHTY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c372e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

15

KpuBonuHelinoe nBuxeHue. /[Brxenne
10 OKPY>KHOCTH. YTJIOBasi U JIMHEWHAs
ckopocTts. [lepuon n yacrora.
[leHTpOCTpEMUTENBHOE U TIOJTHOE
YCKOpEHHUE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

16

KonTponbnas padora Nel no teme
"Kunemaruka"

17

IIepBbiif 3ak0oH HproTOHA.
NHepuuanpHble CUCTEMBI OTCUETA.
[IpuHnun otHOCHUTENBHOCTH [ anmumes.
HewnnepuuanbHble CUCTEMBI OTCUETA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

18

19

Cuna. PaBHOZIEHCTBYIOIIAS CUJIa.
Bropoii 3akon Herotona. Macca

BzaumoneiictBue ten. Tperuii 3akoH
Hrrotona

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

20

[IpuHIMI cynepno3uuuu Cuil.
Pemenue 3agau Ha npuMeHeHNE
3akoHOB HproTOHA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

21

22

23

3aKOH BCEMUPHOTO TATOTEHUSI.
DOKBHUBAJICHTHOCTH TPAaBUTALMOHHON U
MHEPTHOU MaccChl

Cua TSODKeCTH M yCKOpEHHUe
CcBOOOIHOTO ITaJECHUA

JIBu>keHne HeOECHBIX TN U UX
UCKYCCTBEHHBIX CIIyTHUKOB. [IepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHbI
Kemnepa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3d00

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el18

25

26

Cuta Tpenus. [Ipupona u BuabI cui
TpeHus. [[BuKeHne B KUIKOCTH U ras3e
C YYETOM CHJIBI COTIPOTUBIIEHUS CPEbI

Hasnenue. I'napocrarnueckoe

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

nasnenue. Cuna Apxumena

27

28

AOGCOJIFOTHO TBEPJIOE TEJIO.
[TocTynarenbHOe U BpamiaTesibHOE
JIBUKEHUE TBEPIOTO Telia

MOMEHT CHJIIBI OTHOCHTEIBHO OCH
BpalliCHUs. IIneyo cunl

bubmuoreka [JOK
https://m.edsoo.ru/ff0c41a6

29

Crnosxenue cuil, NpUIOKEHHBIX K
TBepAoMy Teiy. LlenTp Tspkectu Tena.
VYcioBus paBHOBECHs TBEPIOTO Tea.
Bunbt paBHOBecHs

30

31

32

Pemenue 3agau

KonTponbnas pabota No2 mo teme
"Ilunamuka. Ctatuka TBepaoro tena"

NMnynsc MmaTepualbHOM TOYKH,

CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. L[eHTp

MacC CUCTCMbI MATCPUAJIBHBIX TOYCK.
TeopeMa O IBUKCHHUU LICHTPA MAaCC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

33

I/IMHy.]'II)C CUJIBI 1 UBMCHCHHUE UMITYJIbCA

Tena. 3aKOH COXpPaHEHHs UMITYJIbCA.
PeakTuBHOE IBUXKEHHE

34

MoMeHT uMIysibca MaTepHAILHON
Touku. [IpencraBienne o coxpaHeHUn
MOMEHTa UMITYJIbCA B [IECHTPAJIBHBIX
MIOJISIX

35

36

Pemrenue 3agau

PabGora cuiibl Ha MaJIoM M Ha KOHEYHOM

nepemenieHuu. ['padpuueckoe
Mpe/icTaBJIeHHE PabOThI CUITHI.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MoIIHOCTh CHIBI

37

38

39

40

Kunernueckas sueprus. Teopema 06
W3MEHEHUN KMHETUYECKOW SHEPTUU
MaTepUalbHOU TOYKU

HOTeHI_[I/IaJ'IBHBIe N HCIIOTCHIUAJIbHBIC
CHJIBI. HOTCHHI/IaHBHaﬂ OHEPIus.
BTOpaﬂ KOCMHYECCKasA CKOPOCTh

TpeTBﬂ KOCMHUYECCKasA CKOPOCTb. CBs13b
pa6OTBI HCTIOTCHIHUAJIBHBIX CHII C
H3MEHEHHEM MEeXaHMYSCKOM OQHCPIUH
CHCTEMBEI Tell. 3aKOH COXpaHCHHA
MEXaHUYeCKOH OHCPI'un

Yupyrue u Heynpyrue CTONKHOBEHHS.
VYpasuenue bepuymnu 111 uneanbHON
JKUJIKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

41

KonTponbnas padota Ne3 no teme
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

42

43

44

PazBuTue npeacraBieHuii o npupoe

TeruioTel. OcHOBHEBIE TT0T0KeHnsa MKT.

Huddysus. bpoyHoBckoe ABUKEHNE

CrpoeHue ra3000pa3HbIX, )KUIKUX U
TBEPJIBIX TeJ. XapakTep JBIKEHUS U
B3aMMO/ICHCTBHSI YaCTHUI] BEILIECTBA

Macca u pazmepsl MOJIEKYIT (aATOMOB).
KomuuectBo BermectBa. IlocTostHHas
ABoraapo

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

45

Temneparypa. TernnoBoe paBHOBECHE.
Ilxana Ienbcus



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4dc2

46

Pemenue 3agau

47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI bubmmorexa [IOK
https://m.edsoo.ru/ffOc4fde
48 VYpaBuenue Menneneesa-Kianelpona.
Pewenne 3anau
49 AOcoiroTHas Temmeparypa. 3akoH bubnnoreka [HOK
JansToHa https://m.edsoo.ru/ffOc511e
50 N3onponeccel B UaeanbHOM rase ¢ bubnnorexa [JOK
HOCTOSIHHBIM KOJIMUECTBOM BEIECTBA https://m.edsoo.ru/ff0c570e
I'paduueckoe npeacraBieHne
51 M30IPOIIECCOB: U30TEPMA, U30XO0Pa,
n3obapa
52 OcnosHoe ypaBHenue MKT
53 Pemenue 3amaq
CBs3b a0CONIOTHO TemIepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO
94 CpeIHell KHHETUYECKOH 3Hepruei
MOCTYNATENbHOTO TETJIOBOIO
JIBMOKEHUS €€ 4aCTUIl
55 O06o0011eHne U cucTeMaTu3aus 3HaHuH
o Teme "OcnoBel MKT"
56 KonTtponsHast pabota Ne4 o reme
"Ocnossl MKT"
TepmoauHaMuueckas cuctema.
3aanne BHEMTHUX ycnoBwi st TJ]
S7 CUCTEMBI. BHenIHue 1 BHyTpEHHHE

napametpsl. [lapamerpst T/l cuctemsl
KaK CpeIHUE 3HAYCHUS BEIUYMH,



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

OIUCKLIBAIONIUX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

58

59

60

Hynesoe Hauano TepMOAMHAMUKH.
CamonpounsBombHas penaxkcanus T]]
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO

Monenb ueanbHOro rasa B
TepMOJUHAMUKE. Y CIIOBHS
IIPUMEHUMOCTHU 3TOU MOJEIIH
VYpaBuenue MeHnaeneeBa-Knanelipona

W BBIPAKCHUC JJISA BHYTpeHHeﬁ
OQHCPIUH

61

BeIpaxxenue i1 BHyTpEeHHEN SHEPTUH
OJIHOATOMHOI'0 HJICAJIBHOT'O Ta3a.
KBazucratnueckue u HeCTaTUYECKUE
IIPOLIECCHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

62

DOneMeHTapHas paboTa B
TepMoanHaMuKe. Beraucienue padboTe
no rpaduky mporecca Ha pV-
auarpaMmme

63

Termonepenayda kak crnoco0d U3MEHEHUS

BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIIEHUs pabOThI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

64

65

KoHnBek1ysi, TernionpoBoAHOCTS,
U3Iy4YeHue

KomnyectBo Temnorel. TemnoéMKoOCTh
Tena. Y IeapHas U MOJIsIpHas
TEII0EMKOCTH BelllecTBa. Y AelIbHas
TEIUIOTa CropaHus TOIUIMBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

66

Pacuér xonuyecTBa TEIUIOTHI IPH
Teruionepeaye

67

68

69

[TonsTre 06 aquabaTHOM mporecce.
IlepBblil 3aKOH TEPMOAVMHAMUKH

KonuyecTBo TemioTs! u paboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEH YHEPTUH
T cucteMsl

BTopoii 3ak0H TepMOJIMHAMUKY 1J1s1
PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeobparumocTh
MIPUPOJIHBIX MTPOIIECCOB

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

70

[TpuHIMITBI AEHCTBUS TEMIOBBIX
mamuH. KITJT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

71

72

MaxkcumanbHoe 3HaueHue KITJI. [{ukn
Kapno

Pemenue 3agau

73

DKOJIOTHYECKHUE aCTIeKThI
HUCITOJIB30BaHUA TCIIJIOBBIX JIBI/Il"aTCJ'ICI\/JI.
TernmoBoe 3arpA3HEHUE OKPYKAIOIIEH
cpenbl

74

75

76

Pemenue 3agau

O0001IeHEe ¥ cUcTeEMaTU3alus 3HAHUI
o Teme "TepmoanHamuka. TerioBbie
MAaIIuHb"

KonTponbnas padorta Ne5 mo teme

"Tepmonunamuka. TeniaoBbie
MAaIIIUHEL"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6938

77

[TapooGpa3oBanue U KOHIEHCAITHS.

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

Hcnapenue u kunenue. Y nejibHast
TeIUI0Ta NapooOpa3oBaHUs

https://m.edsoo.ru/ff0c63b6

78

79

Haceliennpie 1 HEHACHIIEHHBIE TTAPBI.
KauecTBeHHAas 3aBUCUMOCTD
IUIOTHOCTHU M JIaBJICHUS HACBIIIEHHOTO
rapa OT TEMIIEPATYPBHI, UX
HE3aBHCHUMOCThL OT 00BhEMa
HACBILIEHHOT0 Tlapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
JKUJKOCTH

BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U
OTHOCHUTEINbHAs BIKHOCTb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

80

81

Pewmenne 3anau
TBépnoe Teno. Kpucraminyeckue u

amopdHbIe Tena. AHU3OTPOIHS
CBOMCTB KpUCTAJUIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c65f0

82

[naBneHue M KpUCTATUIU3ALIMSL.
VY enpHas TeniuoTa miaBJIeHus.
Cybnumarus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

83

Hedbopmarinu TBEPAOTO TETA.
Pactsoxenne u cxxatue. Caur. Monyinb
HOwnra. Ilpenen ynpyrux nedopmaruit

84

85

TennoBoe paciIMpeHue KUIKOCTEN U
TBEPIBIX TEJ. AHTAPMOHU3M TETTOBBIX
KoJe0aHnii YacTHI] BEIIECTBA

ITpeoOpa3oBanue sHeprun B (ha30BBIX
nepexonax

86

VYpaBHEeHHE TEIJIOBOTO OaaHca

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

87

Pemenue 3agau

https://m.edsoo.ru/ff0c6820

88

89

90

91

IToBEpXHOCTHOE HATSKEHHE.
KanwmisapHeie sBinenus. JlaBienue nox
HCKPUBJICHHO! ITOBEPXHOCTBIO
xujkoctu. Popmyna Jlamtaca

O06001IeHrEe ¥ cucTeMaTh3aluus 3HaHUI
1o Teme "ArperaTHble COCTOSTHUS
BeuiecTBa. PazoBble nepexoab"”

KonTponbnas padota Ne6 mo teme
"ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBble epexo b

DneKkTpu3aius Tei U €€ MPOosIBICHUSI.
DnekTpuyeckui 3apsia. /IBa Buaa
ANEKTPUUECKUX 3apsaaoB. [I[poBoaHUKH,
JTUAJIEKTPUKU U MTOTYIPOBOIHUKHI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

92

DneMeHTapHBIN ANEKTPUUYECKUI 3apsil.
3aKOH COXpaHEHUs HIIEKTPUIECKOTO
3apsna

93

94

B3anmoneiicteue 3apsanoB. Toueunbie
3apsabl. 3akoH Kynona

Pemenue 3agau

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc6ced

95

Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUICCKHUE 3aPSIIbI

96

Hanpsyk€HHOCTB DIIEKTPUYECKOro
nosist. [1po6uslit 3apsia. JIunun
HaIpsHKEHHOCTH 3JIEKTPUYECKOTO MOJS.
OnHOPOIHOE IEKTPUUECKOE TI0JIE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

IloTeHMaAIILHOCTD

97 ANEKTPOCTaTUYECKOTro noss. PasHocTh
MOTEHIIMAJIOB U HANIPSKEHUE
[TorennmansHas 3HEPTUs 3apAa B
98 BJIeKTpL;CTaTI/I‘IeCKOI\f ToJie. I1)'[(I)ITeHLu/IaJ1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c6f00
3JEKTPOCTATUYECKOTO OIS
CBs13b HAPSHKEHHOCTHU TOJIS U
99 Pa3HOCTH MOTCHIIMAJIOB ISt
3JIEKTPOCTATUYECKOTO OIS
100 [TpunIMnI cynepnomimn
ANEKTPUUYECKUX TMOJIeH
101 Pemrenue 3amau
102 ITone Toueunoro 3apsaa. [lone
PaBHOMEPHO 3apsDKEHHOU chephl
[Tonie paBHOMEPHO 3apsKEHHOTO IO
103 00béMy mapa. [lone paBHOMepHO
3apsKEHHONW OECKOHEYHOU TIIOCKOCTH
104 [IpoBOIHUMKY B 3EKTPOCTATHYECKOM bubnnorexka [JOK
rnoJje. Y CjIoBUE PAaBHOBECHS 3apsJIOB https://m.edsoo.ru/ff0c7018
105 JIMBIIEeKTPUKY U TOTYIPOBOAHHUKH B bubnuoreka [IOK
3JIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/ff0c72c0
Konnencarop. DnekTpo€MKOCTh
106 KOH,I[CHC&TO]ZI):)a. 9J‘IeKll“)p0éMKOCTB bubnuorexa LIOK
https://m.edsoo.ru/ff0c7126
IIJIOCKOTO KOHJEHcaTopa
107 [TapannensHOE coequHEHKE bu6mmorexa [IOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/ff0c74f0
108 IlocnegoBarensHOE COEAUHEHNE bu6nmoreka [JOK

KOHJICHCATOPOB

https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

109

OHeprus 3apsKEHHOI0 KOHAEHCaTopa

110

111

Pemrenue 3amau

JIBr>keHUE 3apsKEHHOM YacCTULIBI B
OJIHOPOJIHOM 3JIEKTPUUECKOM T0JIe

112

113

Pemenue 3agau

O060011IeHrEe ¥ cucTeMaTh3alus 3HaHUI
1o Teme "DiekTpuyeckoe mnoJe"

114

KonTponbnas padota Ne7 o teme
"DnexTpuueckoe mose"

115

116

Cuia toka. ITocTogHHBII TOK. Y CI0BUI
CYILIECTBOBAHUS TTOCTOSIHHOT'O
AIEKTPUIECKOTO TOKA

Ucrounnku Toka. Hanpsixenue u 3/1C

117

3axon OMa 11 yyacTKa LEenu.
DNEKTPUUECKOE CONIPOTUBIICHUE

118

119

120

3aBHCHMOCTD COIIPOTUBJICHUA
OAHOPOJHOTO IMMPOBOAHUKA OT €TI0
JAJIMHBI U TIOIIaAU IMMOIIEPEIYHOr 0
CCUCHUA

VY nenbHOE COMPOTHUBIICHHUE BEIIECTBA.
Pemenue 3agau

HOCJ’IGI[OB&TGJ'ILHOC, napajijieJIbHOC,
CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB

121

122

Pacuér pa3BeTBIEHHBIX dNIEKTPUUECKUX
ueneil. [IpaBuna Kupxroga

Pemenue 3agau

123

Pabota >nekTpuueckoro Toka. 3akoH
Jxoyna —Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c7838

124

Pemenue 3agau

125

126

MOUIHOCTD IMEKTPHUUECKOTO TOKA.
TennoBas MOIITHOCTB, BBIACIIIEMAs HA
pesucrope

Pemrenue 3anau

127

O/1C u BHyTpEeHHEE CONPOTUBIICHUE
MCTOYHUKA TOKA

128

129

3axon OMa 71 OJIHOM (3aMKHYTOM )
BJIEKTPUYECKON e

Pemenue 3agau

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

130
131

MoniHoCcTh HCTOUYHHKA TOKA

KOpOTKOC 3aMbIKaHHC

132

133

KOHI[CHC&TOp B IICIIM ITIOCTOSAHHOI'O
TOKa

Pemenue 3agau

134

Pemenue 3anau no teme "IlocTostHHBIN
ANEKTPUYECKUH TOK"

135

136

Pemtenue 3amay mo reme "I1oCTOSTHHBIHI
ANEKTpUYECKUI TOK"

Pemenue 3amau mo teme "I1oCcTOSTHHBII
ANEKTPUYECKUH TOK"

137

O060011eHre U cucTeMaTU3alus 3HaHU!
1o Teme "[10CTOSTHHBIN 3IEeKTPUYECKUN

TOK

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

138

139

KonTponbnas padorta Ne§ mo teme
"ITocTOSIHHBIN 1eKTpUYECKUH TOK"

QHCKTpI/I‘{CCKaH MMpOBOANMOCTD



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c88be

Pa3IMYHBIX BEUIECTB. DJIEKTPUUECKUM
TOK B MeTajiax. CBepXInpoBOIUMOCTb

140

141

DNEeKTPUUECKUH TOK B pacTBOpax U
pacIiaBax 3JIEKTPOJIUTOB. 3aKOHbI
@apanes U1 3JIEKTPOIn3a

DnekTpuyeckuil Tok B razax. [lmazma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

142

143

DJIEKTPUYECKUI TOK B BAKyyMe.
BakyymHubie mpuGopsI
DIEeKTPUUYECKHI TOK B
MOJIYTIPOBOTHUKAX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

144

145

[TonynpoBOIHUKOBEIE TPUOOPHI

@uU3NYECKU IPAKTUKYM 110 TEME
"H3MepeHune cuibl TOKa U HaIllpsKEHHS
B LIENIU TIOCTOSIHHOT'O TOKA IPU
MIOMOIIIM aHAJIOTOBBIX M LU(POBBIX
M3MEPUTENbHBIX MTPUOOPOB" WK
"3HaKOMCTBO C IMPPOBOI
naboparopueii o gusuke. Ipumepsl
u3MepeHus: PU3NYECKUX BETUYUH MIPU
MTOMOIIY KOMITbIOTEPHBIX AATYUKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

146

147

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3yueHrne HepaBHOMEPHOTO
JBUKEHUS C LETIBIO ONPENEIICHUS
MTHOBEHHOM CKOpOCTH"
Pu3HYECKUil IPAKTUKYM 110 TEME
"N3mepenune yCKOpeHHUsl Ipu
MPSMOJIMHETHOM PaBHOYCKOPEHHOM



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

NBIDKEHHUHY 110 HAKJIOHHOM IIOCKOCTH"
niny "UccienoBanue 3aBUCUMOCTH
MyTH OT BPEMEHH TPHU
PaBHOYCKOPEHHOM JBH>KEHUN"

148

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHsI CBOOOIHOTO
najgenus" win "M3ydenue IBHKEHUS
Tesa, OpOIIEHHOTO0 TOPU30HTAIBHO"

149

150

151

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yuyeHue qBUKEHMS Tea 110
OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJTYJIIO
ckopocthio" win "HccnenoBanue
3aBHCHMOCTH Mepro/ia 00paleHus
KOHMYECKOT0 MasiTHUKA OT €ro
napameTpoB"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepeHune paBHOAECHCTBYIOLIEH CUIIBI
IIPU JABMKEHUH OpycKa M0 HaKJIOHHOU
miockoctu" win "IIpoBepka runoTessl
0 HE3aBHCHUMOCTH BPEMEHHU JBUKCHHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnengoBanue 3aBUCUMOCTH CUIT
YIIPYTOCTH, BOZHUKAIOIINX B IPYKHUHE
U PE3MHOBOM 00pasIe, OT X
nepopmarun” win "HU3ydenue
JIBUKEHHSI CUCTEMBI TeJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTON yepe3 JETKUi




0J10K"

152

153

154

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenune kodhuimenta TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 uimeHTa
3aBucuMoctu Frp(N)" mimn
"HccnenoBanue NBHKEHUSI OpycKa 1o
HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
kod(urmeHTomM TpeHus" uiIu
"N3yueHue NBUKEHUS Ipy3a Ha Bally C
TpeHuem"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUil paBHOBECHUS
TBEPJOTO TENA, UMEIOIIETO OCh
BpauieHus" win "KoHcTpynpoBaHue
KPOHUITEIHOB U pacy€T CUIl
ynpyrocta" wiu "H3yuenune
YCTOMYHMBOCTH TBEPJOTO TEINA,
HMMEIOIIETO TUIONIAab OMophI"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenune umIrynbca Tena mno
TopMo3Homy nyTu" uiun "M3mepenne
CHJIBI TSTH, CKOPOCTH MOJIENH
3IEKTPOMOOUJISI U MOIITHOCTH CHJTBI
Taru" win "CpaBHEHHE U3MEHEHUSI
HMITyJIbCA TEJIA C UMITYJIBCOM CHJIBI"
unu "HccnenoBanue coxpaHeHuUs
HMITyJIbCA TIPU YIIPYTOM
B3auMozeiictBun" wim "M3mepenue
KUHETUYECKON YHEPIUH Tea 1Mo




TOPMO3HOMY IIyTH"

155

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHne n30TepMHUECKOro
nporuecca (peKOMEHI0BaHO
WCIOJIb30BaHUE UG POBOI
naboparopun)" unu "M3zydenue
H“30X0pHOro npouecca” uim "N3ydenue
n3obapHoro nporecca” niu "IlpoBepka
ypaBHEHUs COCTOSHUS"

156

157

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue ynenpHoM TemioéMKkocTu"
unu "HccnenoBanue mpoiecca
OCTBIBaHUS BellecTBa' UM
"HUccienoBanue agnabaTHOro
npouecca" uin "U3yuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS
U TeMIepaTypbl KUIIEHUS KUAKocTen"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpPHOCTEN
UCHapeHUs KUAKoCcTeN" niu
"N3mepenue yaenbHON TEeNa0ThI
naBieHus apaa" uin "Usyuenue
CBOMCTB HACBIILIEHHBIX AapOB" WU
"N3mepenne abCOMIOTHOMN BIAXKHOCTH
BO3/yXa U OI[EHKa MacChl IapOB B
nomenieHuun". M3mepenue

KO3 pHUIIHEHTa TOBEPXHOCTHOTO
HATSDKEHUS




158

@uU3NYECKU IPAKTUKYM 110 TEME
"HaGmroienne npeBpalieHust SHEpruu
3apsHKEHHOTO KOHACHCATOpa B IHEPTHIO
W3JIy4EHHS CBETOMOA" WU
"M3y4yeHue npoTekaHus TOKa B LIETH,
coJieprKalleil KonaeHcarop' win
"Pacnipenenenue pa3HocTu
MIOTEHLIMAJIOB (HAIPSKEHUs ) IpU
[IOCJIEI0BATEILHOM COEITUHEHUHN
KOHJIEHCaTOpoB"

159

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue cMEIaHHOTO
COEIMHEHUS PEe3UCTOPOB" MU
"N3mepeHue yaenbHOro
COIIPOTHBIIEHUS IIPOBOJIHUKOB' WK
"HccenenoBanue 3aBUCUMOCTH CUIIBI
TOKa OT HAIIPSDKEHUS JJIs1 JIAMIIbI
HakajnuBaHus"

160

161

@uU3NYECKU NPAKTUKYM II0 TEME
"Habmonenue anektponuza’ uim
"N3mepenue 3apsiia OHOBAJIEHTHOTO
nona" win "HMccnenoBanne
3aBUCHUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOpA OT TEMIIEPATYphl" WIN
"CHsiTHE BONBT-AaMIIEPHON
XapaKTEPUCTUKU quoaa”

PesepBHrlIit ypok. O6001IeHNE 1
CHCTEMaTHU3allUs 3HAHHI TI0 TeMe
"KunemaTtuka"




PesepBHelil ypok. O600IICHHE 1
162 CHUCTEMATHU3AaNA 3HAHUH 110 TEME
"Jlmnamuka"

PesepBHelil ypok. O600ICHHE 1
163 CUCTEeMAaTH3aIMsl 3HAHHUH 110 TeMe
"CraTtuka TBep0ro Tena”

PesepBHbIil ypok. O6001IeHIE 1
164 cUcTeMaTu3alus 3HaHUM 0 TeMe
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

PesepBHrlit ypok. O600111eHNE 1
165 cucTeMaTHU3alus 3HaHUH 10 TeMe
"OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON

teopun"

PesepBHrlit ypok. O60011eHNE 1
CHCTEMAaTH3allMs 3HAHUH 10 TEMeE
"Tepmonunamuka. TeniaoBsie
MalIrHbI"

166

PesepBHelit ypok. O60011IeHNE 1
CHCTEMAaTHU3allMs 3HAHHUI 110 TeME
"ArperatHbl€ COCTOSIHUSI BEIIECTBA.
da30BbIe IEPEXOIBI"

167

PesepubIil ypok. O6006111eHIE 1
168 cUCTEMAaTH3allMs 3HAHUI IO TEME
"OnexTpuueckoe nojue"

PeseprubIil ypok. O60061eHIE 1
169 CHCTEMATH3alNs 3HAHUI 110 TEME
"ITocTOSIHHBIN 1eKTpUYECKUH TOK"

170 PezepBHblit ypok. O0o00111eHNE U




cucreMarmn3anua 3HAHMH 110 TEME

"Toku B pa3IMUHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThbI padoThI pecypen
B3anmoneicTBre MOCTOSIHHBIX MArHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJI€. 1 0 0
I'mnote3a Ammepa
Bektop maruuTHOM HHAYKIMU. [IpuHIUT
2 CYINEpHO3UINH MarHUTHBIX Mosied. JIunun 1 0 0
MarHUTHON MHIYKIIUU
3 MarauTHOe 10JIe MPOBOJHUKA C TOKOM. 1 0 0
OmnbIT OpcTena
4 Cuna Ammepa, e€ HanpaBJICHUE U MOy 0 0
5 Pemenne 3amau 1 0 0
6 IIpumenenne 3akoHa Ammepa. 1 0 0
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI
Cuna Jlopeniia, e€ HampaBlieHHUE U MOIYJIb.
7 JBrkeHue 3apsyKeHHOW YacTHIbI B 1 0 0
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenne 3amau 0 0
9 Pa6ora cuel Jlopenia 0 0
10 Pemenue 3amau 0 0
11 MarsauTHoOE 110JI€ B BEIIECTBE. 1 0 0
deppoMarHeTHKH, Imapa- u JuaMardHeTHKA
12 OcHoBHBIE CBOICTBa (heppOMarHeTUKOB. 1 0 0

[Tpumenenue peppoMarHeTHKOB




13

Pemenue 3agaq mo reme "MarautHoe mose"

14

15

Kontpoinbnas padora Nel mo teme
"MarunutHoe nojue"

SIBnenne 3H€KTpOMaFHHTHOﬁ HHAYKIUU.
IToTox BEKTOpa MarHUTHOM HHAYKIOIUH

16

17

18

OC unaykuuu
3aKOH 3JIEKTPOMAarHuTHON MHIYKIIMU
®apanes

Buxpesoe anexrpudeckoe noiue. Toku dyko

19

20

OJ1C MHIYKIMHU B ABHXKYLIUXCS
IIPOBOJAHMKAX

Pemenue 3amau

21

22

[IpaBuio Jlenna

NunykTuBHOCTH. KaTylika HHyKTUBHOCTH
B 1IeNI1 IOCTOSIHHOT'O TOKa

23

SBnenue camounaykiuu. J/C
CaMOUHTYKITUU

24

25

3Hepr1/1$1 MAarauTHOTO IMOJIA KaTYHIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

Pemenue 3amau

26

27

28

O0001eHne U CUCTEMAaTU3ALNS 3HAHUI 110
Teme "DnekTpoauHaMuka"

KonTtponbHas padora Ne2 o reme
"OnexkrpoaguHamMuka"

KonebarensHas cucrema. CBOOOIHEIE
Konebanus. ['apMoHndeckue KoneOaHus

29

Kunematudueckoe U TUHAMHUYECKOE




OIKCAaHKUE KOJIeOaTEIbHBIX I[BI/I)KCHI/II\/'I

30

31

DHepreTudeckoe onrMcanue. BoiBos
JTUHAMUYECKOT0 OMUCAHUS TAPMOHUYECKUX
KoJIe0aHUH U3 UX YHEPreTHUECKOTO 1
KMHEMaTHYECKOIr0 OIMCaHUs

Ammntyna u dasza koaedanuit

32

[lepuon u yacrora konebGanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHUI
MaTeMaTHYECKOro MasTHHKa. [lepron
CBOOOTHBIX KOJICOAHHI MIPY>KUHHOTO
MasiTHUKA

33

3aryxaroue Kosuebanus. BolHyXeHHbIE
KosiebaHus. Pe3onanc

34
35

ABTOKOJICOaAHUA

Pemenue 3amau

36

37

38

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMme "MexaHudeckue Koneoauunsa"

Konrtponsnas padora Ne3 o teme
"Mexanuueckue konebaHus "
DNIeKTpOMarHuTHhIE KOJIeOaHusI.
KonebaTenbHbIil KOHTYP

39

40

41

®opmyna Tomcona. CBsI3b aMIUIUTYABI
3apsifia KOHJEHCaTopa ¢ aMIUIUTYA0M CHIIbI
TOKa B K0JIeOaTeTbHOM KOHTYpe

3akoH COXPAaHCHUS SHCPIUH B UJICAJIbBHOM
KoJiIe0aTeIbHOM KOHTYpC

3aTYXaIOH_II/IC SJICKTPOMArHuTHBIC
KoJIeOaHHSI. BBIHY)KI[CHHLIC




SJICKTPOMArdHuTHBIC KoJieOaHus

42

43

ITepemennsblit TOk. Pe3auctop u KoHaeHcaTOp
B LIETIH TIEPEMEHHOI0 TOKa

KaTYH_IKa HHAYKTHUBHOCTHU B LCIIN
IEPEMEHHOT'O TOKa

44

3akoH OMa AJ1s1 2JIEKTPUUECKON LIenu
NEPEMEHHOTO TOKa

45

46

Mo1mHOCTh IEPEMEHHOIO TOKA.
AMIUTUTYAHOE U IeHCTBYIOIIEE 3HAUEHUE
CHUJIBI TOKA U HaIIPSKEHUS

Pe3onanc B SHGKTqueCKOﬁ Ja(S2004

47

48

49

Pewenne 3anau

WneanbHblif Tpanchopmarop.
[Tpou3sBocTBO, epeaya u NoTpediieHue
AEKTPUYECKON SJHEPIUU

DKOJIOTUYECKUE pUCKH IpHU IPOU3BOJACTBC
OJICKTPOOHCPIUH. Ky.]'IBTypa HCIIOJIb30BaHUA
QJICKTPOOHCPIUU B MMOBCEAHEBHOM KU3HU

50

51

52

Pemenue 3agaa

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

Konrtpomnsnas padora Ne4 o teme
"J7eKTpOMarHUTHBIE KoJleOaHus!

53

54

MexaHnuyeckne BOJIHbI. XapaKTepUCTUKHU
MEXaHUYECKHUX BOJIH

CBolicTBa MEXaHUYECKHUX BOJIH

55

3ByK. XapaKkTEepUCTUKH 3ByKa




Wndpassyk u ynaprpa3syk. Lllymosoe

o6 3arpsi3HEHNE OKPY KaIoLIel cpebl

o7 Pewenne 3anau

58 DJIEKTPOMAarHuTHHIEC BOJIHBI. 3myueHue
AIEKTPOMArHUTHBIX BOJIH

59 DHeprust 3J1eKTPOMAarHUTHBIX BOJIH.
CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
[Ikana 31eKTPOMAarHUTHBIX BOJIH.

60 [IpumMeHeHue IIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY
[TpuHIMIIBI paTUOCBSI3U U TEJICBUACHUS.

61 Paguonokanus. D1eKTpoMarHuTHOE
3arpsi3HEHUE OKPY KaIoIIel cpebl

62 KonTponbHas padora Ne5 mo teme "BosHb!"

63 Caer. 3aKOH MPSIMOJIUHENHOTO
pacrpocTpaHeHHsI CBeTa

64 Pemrenue 3a1a4 Ha MpUMEHEHUE 3aKOHA
HPSMOJIMHEHHOTO paclpoCTpaHEeHHsI CBETa

65 Ortpaxenue ceta. [lmockoe 3epkaino.
Cdepuueckoe 3epkaino
[Tpenomnenue cBeta. AGCOTIOTHBIN U
OTHOCHTEJIbHBIN MTOKA3aTeNb MPETOMIICHHUS.

66 [TomHOE BHYTpEHHEE OTpasKEHHE.
IIpenenbHbIN Yoy MOJHOTO BHYTPEHHETO
OTpaKeHUS

67 Pemienue 3a1a4 Ha MpUMEHEHUE 3aKOHOB
OTpaKEHHUsI ¥ TIPEIIOMIICHUS CBETa

68 Xon nyueil B npusme. Jlucnepcus cera.




CioxxHbIN cocTaB Oenoro cera. L{pet

JInn3pl. DOKyCHOE PacCTOSTHUE U

69 1 0 0
ONTUYECKasl CHJIA JINH3BI

70 [TocTpoenue n3o0pakxeHUi B IMH3aX U X 1 0 0
cucreMax. YBEIUYCHUE JTMH3BI
Pemenue 3agau Ha noctpoeHue

71 N300paKeHHIA, TIOTY4aeMBbIX C TOMOIIBIO 1 0 0
JIVH3

79 I'ma3 xak ontnveckas cucrema.Pemenne 1 0 0
3a1ad.

73 Pemenue 3amay 1 0 0

74 CKOpOCTh CBETa U METO/BI €€ U3MEPEHUS 1 0 0

75 Hucniepcus cBera 1 0 0

76 WnTepdepenmus ceera 1 0 0

o KorepeHTHbIC HICTOUHUKH. Y CITIOBUS 1 0 0
HaOJI0IeHUS] MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau 0 0

79 [Tpumenenne naTEpHEpEeHIIN 0 0

80 Judpakuus ceera 0 0

81 JudpaxknuonHas pemeéTka. Y cioBue 1 0 0
HaOJIF0/IeHUS TIIaBHBIX MAKCHMYMOB

82 Pemenue 3amau 1 0 0

83 [TorrepevHOCTh CBETOBBIX BOJH. 1 0 0
[Tonsipusanus ceera

84 Pemenue 3amau 0 0

85 CBeToBbIE ABIIEHUS B IPUPOJIE 1

86 O00011IEHYE ¥ CUCTEMATU3AIUs 3HAHUM 10 0 0




Teme "OnTuka"

Kontposbhas padora Neb o teme

87 1 1 0
«OnTuka»
['paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKH U 1 0 0
MPUHIIUIT OTHOCUTEIILHOCTH

89 [TocTynartel cienuanbHOU TEOPUU 1 0 0
OTHOCHUTEJIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenna. YcioBue

90 npUIHHHOCTH. OTHOCUTENFHOCTh 1 0 0
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU U
COKpaIlleHUE JITTHHBI

01 DHeprus ¥ UMIYJIbC PEITSITHBUCTCKOM 1 0 0
YaCTHIIBI

92 CBs13b MaccChl C DHEPTUel U UMITYIBCOM 1 0 0
PENATUBUCTCKON YaCTHUIIBl. DHEPTUS MTOKOS

93 PaBHOBECHOE TEIIIOBOE M3TyUCHHE 1 0 0

94 3akoH cmenieHus Buna 1 0 0

95 I'mnoteza M. Ilnanka o kBanTax. ®OTOHBI 1 0 0

96 OHeprust 1 UMITyJIbC GOTOHA 1 0 0

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1 0 0
3akoHsb!I poTodddexra

98 VpaBuenue DitHmreiHa 17151 hoTodPdekra. 1 0 0
"Kpacnas rpanuna" ¢pororpdexra

99 Jasnenue cera. Onbitel [1. H. JIeOenena 1 0 0

100 BosHOBBIE CBOHCTBA YacTHIL 0 0




101

Bounsl ne bpoia. /InuHa BoJIHBI e
bpoiins u pazmepsl 00JaCTH JTOKAIU3AIHH
JBUKYIIEUCS YaCTULIBI

102
103

KopryckynsipHO-BOITHOBOM yaIn3M

Judpaxius >1eKTPOHOB Ha KpHUCTaJIax

104

Crienuduixa u3MepeHuii B MUKpOMHUPE.
CooTHo11eHNs HeonpeaenéHHOCTEN
I'eitzenbepra

105
106

Pemenue rpaduyecknx 3amaq

Pemenne pacu€THbIxX 3a1a4

107

108

109

KonTtponpsHas padora Ne7 mo remam:
"OcHossl CTO", "KopmyckyinsipHo-
BOJIHOBOI1 tyanu3m"

OMBITHI 110 UCCIEJOBAHHUIO CTPOCHHS aTOMA.
[Tnanerapuas moxens aroma Pezepdopra

IToctynatel bopa

110

111

Bunet ciektpoB. CriekTp ypoBHEH 3HEprUn
aToMa BOIOpOAa

CnoHTaHHOE U BBIHYKJEHHOE U3ITyUYEHUE
CBETa

112

Jlazep

113

114

Hyxnonnas monens siipa ['eiizenGepra-
MBaneHko. 3apsii 1 MacCOBOE YUCIIO SApa.
N3oronel. PagnoakTuBHOCTH

3aKoH pasinoaKkTUBHOrO pacnana. CBoicTBa
VMOHM3UPYIOLIETO U3JIydeHUs. Biusnue
pPaZlO0aKTUBHOCTH HA )KMBBIE OPIaHU3MBI.
Ho3nmerpus




115

116

117

DHeprusi CBSI31 HYKJIOHOB B sijipe. SlnepHbie
cuibl. Jledekt maccrl siapa. SnepHbie
peakuuu. AnepHeie peakTopsbl. [Ipodiemsl
YIPaBIsIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCTIEKThI Pa3BUTHS sIIEPHON
SHEPTreTUKHU

MeToapl perucTpaIy U UCCIICI0BaHMS
3JIeMEHTapHBIX YacTuil. OyHTaMeHTAIbHBIC
B3aUMOJICHCTBUS. bapnoHbI, ME30HBI U
nentoHsl. [IpeacraBnenne o CtanaapTHON
Mozenu. KBapk-TiitooHHAs MOJIENb aJIpOHOB

KonTponbnas padorta Ne§ mo teme "dusuka
aTOMHOTO sipa"

118

119

120

121

Oranel pa3BUTHS aCTPOHOMUHU. 3HAYEHUE
aCTPOHOMHUHU

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEeKTOB. METO Il aCTPOHOMHUUYECKHUX
HUCCIEeN0BaHuN

CoBpeMEHHBIE ONITUYECKUE TEJIECKOIIBI,
paIuoTeNecKONbl, BHEaATMOC(hepHas
aCTPOHOMHUS

Bup 38é3qH0r0 HeOa. Co3Be3nus, sipKue
3BE3/1bl, TUIAHETHI, UX BUJIUMOE JBUKEHHE

122

Comeunas cucrema. Comaite. CoirHeuHast
aKTUBHOCTH. McTounuk sHeprun ConHua u
3BE3

123

3Bé3,[[BI, HUX OCHOBHBIC XapaKTCPHUCTUKHU.




Junarpamma "cnekTpajbHbIN Kilacc —
CBETUMOCTB"

124

125

126

3B€3HBI TJIaBHO# MOCIEI0BATEILHOCTH

Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUU U
sBotouny CoJiHIA U 3BE3/. DTallbl )KU3HU
3BE3N

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

127

Bcenennas. Paciupenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PennkToBOE M3ityueHue

128

129

MacmrabHas ctpykTypa BeenenHoit.
Meraranaktuka

Hepewménnsie mpo6ieMbl acTpOHOMUU

130

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBanue MarHUTHOTO TOJISt
MOCTOSTHHBIX MAarHUTOB" WJTH
"HccnenoBaHue CBONCTB
deppomarnetnkos" uimm "MccnenoBanue
JENCTBUS OCTOSIHHOIO MarHUTa Ha PaMKy C
TOKOM"

131

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3mepenue cunel Amnepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
i "OnpeneneHrne MarHUTHOM HHIYKIMH
Ha OCHOBE M3MepeHus cuibl Ammnepa”

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME




"UccnenoBaHue SBICHUS
3JIEKTPOMArHUTHON MHIYKIIUU'" WIIH
"OnpeneneHne HHIYKIIMU BUXPEBOTO
MardHUTHOTO IOA"

133

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue siBIEeHUS CaMOMHYKIIUN"
nin "COopka MOJENH 3JIEKTPOMArHUTHOTO
reseparopa"

134

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KOJICOAHUN HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

Pu3n4ecKuil IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

Du3HUEeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKa Yepe3
MOCJIEIOBATEIbHO COSTMHEHHBIE
KOHJIEHCATOP, KaTYIIKY U pe3UCTOp" Win
"HccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

137

138

139

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOU BOIHBI"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"M3MepeHue nokasaress npeaoMIIeHUS
crexya" wnn "[lomyuenue nzoopaxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia ¥ JTUH3bI"

Du3n4eCcKuil IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO




paccTosiHUA OT BELECTBa (Ha IpUMepe
Kuakux auH3)" uinu "M3Mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEepeHINH
Y noJisipu3anuu ceera'

141

Pu3N4eCKUu IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUn
PENATUBUCTCKHX YacTHIl (110 GoTtorpadusim
TPEKOB 3apsDKEHHBIX YaCTHUI] B MArHUTHOM
nosie)"

142

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue noctosHHoM [lanka Ha
OCHOBe uccieoBanus Gorodpdexra” mmm
"HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA
yepe3 CBETOANO]T OT HANPSKEHUs "

143

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocTtostHHOM Punbepra”

144

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JO3UMETpA" Uiu
"N3yuenne moromenus 6eTa-4yacTuil
amoMuHEM"

145

®u3NYeCcKuil TPAKTUKYM 110 TEME
"HaOnaromenus 386342010 HeOa
HEBOOPYXEHHBIM T'JIa30M C HCITIOJIb30BaHUEM




146

147

148

149

KOMITbIOTEPHBIX MPHIIOKEHUHN 115
OTIpEICTICHUS TTOJI0KEHHUST HeOECHBIX
00BEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3ausi CeBepHOro Moaylapus 1 spKue
3BE316l" win "HalOaroneHus B TEIECKONI
JIyHbI, IUTAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOILJICHUI"

O0001IeHrEe U cUCTEMAaTU3aLNS 3HAHUI.
Ponb pusuku u acTpoHOMUH B
SKOHOMHUYECKOM, TEXHOJIOTHUECKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIEATEIbHOCTHU YEJIOBEKA

O06o0011eHre U cucTeMaTu3alys 3HaHUH.
Ponb u MecTo pU3MKHU ¥ aCTPOHOMHH B
COBPEMEHHOM Hay4yHOU KapTUHE MUpa

O0001Ienne ¥ cucTeEMaTH3alns 3HAHWIA.
Poub ¢pusndeckoit Teopun B HopMUpOBaAHUU
npeCcTaBICHUN 0 (PU3NIECKOI KapTHHE
MUpa, MeCTO GU3NIECKON KapTUHBI MHpPa B
00I1IeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUN O IPUPOJIE

O00011eHrEe U cUCTEMATU3ALMS 3HAHUI 110
teme "Kunematuka"

150

151

152

O0001eHne 1 cucTeEMaTU3ALMS 3HAHUI 110
Teme "Kunemarnka"

O00011IeHNE U CUCTEMATU3AIMS 3HAHUI 110
teme "JIlnHamuka"

O06o0011eHNe U cUCTeMaTH3alMsl 3HAHUH 110
teme "Craruka TBepaoro tena'"




153

O0o01IeHre U CHCTeMaTH3alus 3HAHUN T10
TeMme "3aKOHBI COXPaHEHUS B MEXaHUKE"

154

155

156

O0o0011IeHNEe U CHCTEMATHU3aLHs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

O0001eHre 1 cucTeEMaTU3ALMS 3HAHUI 110
teme "Tepmoaunamuka. TennoBbie
MaluHb!"

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

O0o01IeHre U CHCTeMAaTH3alns 3HAHUN T10
teMe "DnekTpuyeckoe nose"

158

159

O06o00mIeHne U cucTeMaTH3aIMsl 3HAHUH 110
teMme "[locTosHHBIN 21eKTpUuYecKuii ToK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teme "Toku B pa3inyHbIX cpeaax”

160

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMme "MaruutHoe noie"

161

162

163

Peseprubiit ypok. O60011eHNE U
cHCTEMaTHU3alMs 3HAHUH 10 TEME
"DeKTpoMarHuTHas UHIYKIus"

PesepBHslit ypok. O60011eHNE U
CHCTEMATH3alMsl 3HAHUI 110 TEME
"Mexannyeckue Koneobanus"

PesepBHrlit ypok. O6001ICHHE U

CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"JeKTpoMarHuTHbIE KosiebaHus"




164

PesepBHeiit ypok. O600IICHHE U
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"MexaHM4YEeCKHE U DJIEKTPOMArHuTHbIE
BOJIHBI"

165

PesepBHeiit ypok. O600ICHHE U

cucTreMaru3anms 3Hanui mo reme "Onruka"

166

167

168

PesepBHbIil ypok. O60011IeHIE 1
cucreMarusanusa 3HaHui 1mo teme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUM 110 Teme
"KopnyckyisipHO-BOJIHOBOW Jyanu3m"

PesepBuslit ypok. O60011eHNE U
cucTeMatus3anys 3HaHui mo reme "dusuka
atoma'"

169

Peseprubiit ypok. O60011eHUE U
cucTeMaTu3ais 3HaHui 1mo reme "dusmka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTHUIl"

170

Peseprubiit ypok. O60011eHIE U
CHCTEMaTH3alHs 3HAaHUH 110 TEME
"OnemeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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