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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBareinpHON mporpaMmmsl, npeacraBieHHbIx B @I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  OOydaroluXcsl.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca (uzuku yriayOJEHHOTO YPOBHS IO3BOJIAET pPEaU30BaATh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM it pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, 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 YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYHMX MIPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
cOoXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPEIENNIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (OpMUPOBAHUE YMEHHM NMPUMEHSATH HAYYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmuocmu. B COOTBETCTBHMM C HEM KypC SBIETCS JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

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

Hoea zymanumapuszayuu. EE peannzanus NPeaIIoNaracT HCIOJIb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriy0iaE€HHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3rkonocuzayuu peanusyercss MNOCPEACTBOM BBEIAEHUS HJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTUH, a TakkKe 0O0CYXKIEHHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
NPUHLIUIIOB 0a3UpyeTcsl Ha UCIOJIb30BAaHUH CAMOCTOSITEIbHOTO AKCIIEPUMEHTa KakK
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEpUMEHTA,



BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
MaTepuana, 1aboparopHbie padoThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTopoilt cmoco6 — 3To
WHTErpanus padoT TPAKTHUKyMa B CHCTEMY JIaO0OpaTOpPHBIX pPabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOTO BU/Ia O€3 MOIIAaroBO HHCTPYKIIMH.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MNpPECTaBiICHAa €IWHBIM MepeyHeM. Bribop
TEMATUKU U1 3TUX BUJOB YUYCHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBISAETCA
y4acTHUKaMU 00pa30BaTEIbHOrO MpOoILecca UCXOAl U3 OCOOEHHOCTEHN MOYPOYHOTO
IUIAHUPOBAaHMUS M OCHalleHus kaOuHera ¢usuku. [lpum sTOoM obOecneunBaercs
OBIIAJICHNE OOYYAOIMIMMHCS YMEHUSMH TIPOBOJAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHSI, HUCCIICNOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

Bonbuioe BHUMaHHME YAENSETCS PELICHUI0 PACYETHBIX M KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
U3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjiesia Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
OPUOPUTETOM SIBIISIIOTCA 3aJaHMsl Ha OOBACHEHUE/NpEeJCKa3aHHe MPOTEKaHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
buznyecKoil MOAeNu A CUTYalluy IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHS Ha YpPOBHE CpPeIHEro 00I1ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kaOuHera. B kaOuHere GU3MKKM AOHKHO OBITH HEOOXOIMMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHCcTpaniMoHHOE  000pyZoBaHue (OpMHpPYETCS B COOTBETCTBUH C
NPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~ M3yYaeMbIX SIBJICHHH M  TMPOIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTUYECKUX padboT
dbopMupyeTcss B BHJI€ TEeMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX TMPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
U3YYECHHUIO TPUPOJbBI, Pa3BUTUE HUX HMHTEIUICKTyaldbHbIX H  TBOPYECKHUX
CIIOCOOHOCTEI;

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

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

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  Oyaymiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

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

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS 11 OObSICHEHUSI
(bu3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MoJeNH, aJleKBaTHOM YCIOBUSIM 3ajJaud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

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

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEICHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

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



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHON e TENHHOCTH, CBI3AaHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeyeHb JabopaTOpPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. 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
U3MEpUTEINbHbIE MPUOOPHI, KOMIIBIOTEPHBIEC TATYUKOBBIEC CUCTEMBI).

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

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Duzndeckas
TEOPHSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

MN3mepeHne cuiibl TOKa W HANPSHKEHUS B LEMU MOCTOSHHOTO TOKAa TMpPH
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.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MITHOBEHHAas CKOpPOCTh) W
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUaIbHON TOYKH OT BPEMEHH U HX
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.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JuHEWHas ckopocTh. [lepmom m dactora obparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JBMKCHHE CHApsIOB, LIETIHbIE, MIecTepéHYaTtble U peMEHHBIE Mepenayd,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUM C UCIIOIB30BAaHUEM MEXAaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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.

N3mepenne yckopeHusl Mpu MpsSMOJIMHEHHOM PaBHOYCKOPEHHOM ABM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nABUXKEHUS TeJla, OpPOIIEHHOrO TOpu3OHTalbHO. I[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 TepHojia OOpalleHs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepumanehbie cucrtemsl orcyéra. [IpmHImMn
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 TMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmMUpoThl. JIBUXKEHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Ttema, 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
3aBucuMocTu 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 MaTepHUaIbHbIX TOUYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

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

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

MOoOIHOCTH CUJIBI.

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



[loTeHnIMaNbHBIE W HENOTEHUMANbHbIE CWIbL. lloTeHnManbHas »HeEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThst KoCMUYECKask CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMACAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOW JHEPIHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

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.

N3Mepenre KHHETUYECKON YHEPTUHU 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 BELIECTBA HAa OCHOBE 3THUX



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccel B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJMUYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

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

CBs13b a0COJIIOTHOM TeMIepaTypbl TEPMOJMHAMUYECKONU CUCTEMBI CO CpeaHE
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopenu I1BUXKEHUS YaCcTHI] BEIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie 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 nuzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJMHAMHUYECKON CUCTEMBbl KaK CPEHUE 3HAYEHHUSI BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



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

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMouHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-auarpamme.

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

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

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
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 3ak0OH TEpMOJAMHAMMKHM JUISI  HEPABHOBECHBIX  IMPOLIECCOB:
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, YTUIU3AlUs «TEIUIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN 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 KoHACHcamus. VcmapeHue W KWImeHHWe. Y enbHas
TEIJI0Ta Mapoo0pa3oBaHU.

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

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

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

Hedopmanuu tBEporo tena. Pactsokenue u cxxarue. Caur. 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 s3HEpTUH B (Pa30BbIX MMEPEXOIaAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJOTHMYECKUE TMPOILECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

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

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

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

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

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

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANps>KEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DneKTpOEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

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

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

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

3akod OMa Il y4acTKa [EMu.

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

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHUKOB.
Pacuér pazBeTBIEHHBIX dekTpruueckux menei. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJTHOM  (3aMKHYTOM) DJIGKTPUYECKOM I1emu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT COITPOTHUBIICHHS TIPU TOCTOSTHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CWJIbI TOKAa OT HAOpsDKEHHS JJI  JIaMIIb
HaKaJIUBaHMUSI.

YBenuuenue npenena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B 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. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra3opas3psiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UCTOp, (HOTOAUON, CBETOJNMOM, TalbBaHHWKA, padUHUPOBAHUE MEJH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHbI 3JIeKTponu3a Papajes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U 1U(GPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYMKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

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

MesxknpeaMeTHbIE CBA3H.

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

Mesicnpeomemnnle noOHAMUA, C6A3ZAHHbBIE C UIYUECHUEM MEMO008 HAYYHOZ20
no3HaHuA: SBICHWE, HAay4YHbId (DaKT, rumoresa, (u3MUecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTA U3MEPEHUI, U3MEPUTENbHbIE TPUOOPHI, UPPOBas 1adopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTops!l u UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddysusi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, XKHUJIKHE KPUCTAIIIbI, HIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABUKCHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJIOJUIBHUK, KOHIULMOHEP, TEXHOJIOTUU
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DiekTpoauHamMuka.

Tema 4. Macnummnoe noe.

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

MarnutHoe 1oJjie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKU 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. DeppoOMarHeTUKM, napa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
M0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBMKEHUS MMy4YKa 3JEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBneHue DNEKTPOMAarHUTHOW MHAYKUMU. [IOTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTymika HMHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3allUTa OT JIEKTPU3ALHUH TN MPU ABUKEHUH B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOMHIAYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMS] MEXaHUYEeCKO sHepruun). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMIUTUTY/IaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHHUSI.

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

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnronenne He3aBUCUMOCTH NIEPHOJIA MANIBIX KOJIEOaHUM Tpy3a HA HUTHU OT
aAMILUTATY/IBI.

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

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS YPHEPTUU NPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJ€0aTEIIbHOM KOHTYPE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

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 AEeKTposHepruu. KymbpTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyXIeHHbIE CUHYCOUJaIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

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 IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJIeHHE, MHTep(epeHIus u
T paKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOLIEH CPEeJIbI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOAO0IbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy 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, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TYyUCHHM.

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 MPETOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[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(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

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

ITonsapuzanus csera.

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

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiIHOro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/1a.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB 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 padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[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 naTepdepeHIIny JIa3epHOTO U3JIyYCHHUS Ha ABYX LIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  PUMEHMMOCTM  KJIaccuyeckon  MmexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.

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



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemieHusa Buna. I'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 UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

doTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

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



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOoH n3nydyenus. Jlozumerpus.

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

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

Metons! perucTpaliiy U UCCIEN0BAHUS IJIEMEHTAPHBIX YACTHLI.

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

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

EanHcTBO u3nyuecKkoi KapTUHBI MUpA.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA IS OOBICHEHHS TMPUPOIBI
KOCMHUYECKUX O0BEKTOB.

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

Bun 3Bé3gHoro ueba. Co3Bes3nus, SpKue 3BE3MBI, IUIAHETHI, UX BHIMMOC
JIBUKCHUE.

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM II0CIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoecHue
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. Pagnoranaktuky m kBaszapsl. UEpHBIE ABIPHI 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 W 3BE3MHBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

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

O06o0maromiee NOBTOPEHUE.



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

Ponb Qu3uku M acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
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.

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

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
NnO3HaHUuA: SBICHWE, Hay4yHbId (DaKT, rumoresa, (pU3MYEcKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

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

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

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAsA OIITHKA, COJIHCUHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS YyuyeOHoro mnpenMera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUICKOro OOIleCcTBa, PACIIMPEHUE KU3HEHHOTO
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 WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlI€HWH B  00pa30oBaTebHOMN
OpraHu3aluy;

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

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHUBATHh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHWE K MHPY, BKIIOYas JCTETUKY HAYyYHOIO
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 TIJIaHbI;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

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

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIAITH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

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

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOJOB IMO3HAHMUS;

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

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

aHAJIM3UPOBAaTh TMIOJIYyYEHHBIE B XOJI€ PpEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBUSIX;

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

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TIEPEHOCHUTh 3HaHHSA TI0 (U3MKE B MPAKTHYECKYH0 00J1acTh
JKU3HEACATEIILHOCTH,

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

Pabora c nnopmanueii:

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 JIOCTOBEPHOCTh HH(POPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€30I1aCHOCTH;

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:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

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

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

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMyIEeCTBA  KOMaHIHOM U
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
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUJIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HAEH C MO3ULHUH HOBU3HBI,
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 MPAKTUYECKON pabOThl ¢ yU4ETOM HMEIOUTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAI[MIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOT'O PEUICHUS;

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;

MIPUHMMATh MOTHBBI M ApPryMEHTHI JIPYTUX NP AHAINU3E PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

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

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CIIOCOOHOCTH aJanTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHMX BO3MOXKHOCTEIH;

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

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAaUBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce mpenMeTHbIe pe3ysbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOMIMXCS YMEHUIM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLIECCOB (SIBJICHUI): HWHEpLHUANbHAs CHUCTEMA OTCYETa, aOCOJIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOrO (KPUCTAILIMYECKOT0) Tela, UACAbHBIN ra3, TOUCUHbIN 3aps/l,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

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

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl U  SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHus MKT wu 3akoHB MoOJEKyJIsIpHOW (U3UKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIJIOBOIO JBMKEHUS €r0 YacCTHUILl, CBA3b JIABJICHUS UICAIBbHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJWHAMUKH, 3AKOH



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

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYNEPIO3UINHN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 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);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIOIb3Ys BETUYHHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHUS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
SHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOro Tasa,
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 3JIEKTPOCTATUYECKOIO MOJIH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHSI ANEKTPUUECKOTO MO
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHJEHCALUs, IUIaBJICHUE U KPUCTAJUIM3alusl, HallPaBJIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBATh YCTaHOBKY, (PUKCHPOBATh pE3YyJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BL;

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

pemiaTh pacy€THBIE 3aJayd C SBHO 33JlaHHOM M HEABHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH HCHOJIB30BAHUM MAaTEMaTHYECKMX METO0B
peuieHus 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 pa3lieloB Kypca (PU3MKH, a TaKKe UHTErpaluy 3HAaHUM 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 NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyO€kKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBAThH MOCJIECTBUSL OBITOBOM M MPOU3BOACTBEHHOMN
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEWIIEro pPa3BUTHS YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHCKA, NepepadOTKU M NpPEIbsBICHUS Yy4yeOHOW WU
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(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 I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K OyAymied npodheccuoHaIbHOM AeATENbHOCTH O
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

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

NOHMMATh pPOJb (PU3UKK B  IKOHOMHUYECKOM, TEXHOJIOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OINUCATEIBHOM, CUCTEMATU3UPYIOLLEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nYecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B OOLIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MasiTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeJIeil aToMa, aTOMHOTO Si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

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



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U SIBICHHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacnaia);

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

OOBSCHATH  OCOOCHHOCTH  TMPOTEKAaHUS  (PUBUYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

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

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

MPUMEHSTh OCHOBOIIOJATalOIUe ACTPOHOMUYECKUE MOHATHS, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HWCCIICIOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



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

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

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYecKOl MOJEIbI0: HAa OCHOBAaHMM aHallu3a YCJOBHUS BbIOMpPAThH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IPOBOANTH PAcU€Thl HA OCHOBAaHUH MMEIOIIUXCS TaHHBIX, aHAJTM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

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

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKMX U 3apyOeXKHbBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3UYECKUMHU MPOLIECCAMHU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyYHbIe CIOCOOBI paboThl ¢ MHQOpMAIHEH (PU3NIECKOTO
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIPETAIH
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

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

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBAaTHO OIICHWBATHh BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
Pasznen 1. HAYUHBIM METO/] TIO3HAHUSI ITIPUPO/IbI
11 HayuHbIii MeTOT ITO3HAHUS TIPUPOIBI 6 bubmorera [JOK
' ya s PHPOA https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia 10 . https://m.edso0.ru/f16b68d7
bu6nmoreka [JOK
22 Hlusamuia 10 https://m.edso00.ru/f16b68d7
N bubmuoreka [JOK
23 Cratnka TBEpAOrO TENA > ! https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXaHHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro 1o pasneny 35
Pa3znen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJINHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https://m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/f16b68d7
3.3 ArperartHbie cOCTOsSIHUS BetmecTBa. Ma3oBbie 14 1 bu6mmoreka [IOK
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IIEPEX OBl https://m.edso0.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onmextpiieckoe moe 24 ! https://m.edso0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUIN TOK 24 1 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
4.3 Toxit B pasmiTHbIx cpesiax 0 https://m.edso0.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>l (PusHueCKHit npaKTHkyM 16 16 hitps://m.eds00.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859¢ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [JOK
2.1 MexaHn4yeckue KoJieOaHus 10 https://m.edsoo.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.edso00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.edso00.ru/39859¢f1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859¢f1
Hroro no pazneny 5
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Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorexa [JOK
' PHYCKYIAp y https://m.eds00.ru/39859¢f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859¢f1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 https://m.edsoo.ru/39859¢f1
Htoro no paznemny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIyYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.edso00.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



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

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Jlara nudpoBbie
Tema ypoka Kourpoabubie IIpakTuyeckue p
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
1 Ousznka — pyHIaMeHTalbHas HayKa O 1 bubnnorexa [JOK
Ipupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
OKCHEpUMEHT U TEOpUs B IPOLIECCe
3 H03Ha}II)I/I$I HPHUPOIEI pHaGm(I))neHHe u 1 buGnuorexa [IOK
PHPOIBL. https://m.eds00.ru/34c49931
AKCIIEPUMEHT B (hU3HKE
4 CrniocoObl u3mepeHus pU3NIECcKux 1 bubmuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOmI0OTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1 bubmorexa LOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B POpMUPOBAHUH 1 bu6muoreka [JOK
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbdedl
B [IPAKTUUYECKOU JEATEIbHOCTH JIIOIeN
Mexanundeckoe aBmkeHne. CucreMma
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHUYeCKOro ABrxkeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4ll MEXaHUKHU
8 Pannyc-BekTop MaTepuaibHON TOYKH, 1 bubnuorexa [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
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€TI0 MMPOCKIMU HA OCHU KOOpAMWHAT.

Tpaektopus. [lepememenne. CKOpocTb.

Hx IMPOCKIMH Ha OCU KOOpAHWHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bubnunoreka LIOK

o PaBHOMEPHOTO MPAMOJIUHENHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCTeil. bubnnorexa [JOK
Pewenne 3anau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBUKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHUE C https://m.edso0.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onmcanue

12 MPSMOJIMHEHHOTO IBU>KEHHUS C bubmmorexa OK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosiHOE MajieHne. Y cKopeHue

13 CBOOOJIHOTO Ma/IeHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX TpaPuKu

14 JBmxeHue Tena, OpOIIEHHOTO MO/ bubnuotexa [JOK
YIJIOM K TOPU30OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe asuxenue. JBrmxenue
110 OKPY>KHOCTH. YTJIOBasi U JUHEWHAsS

15 ckopoctb. [lepnoa u yactora. bubmmorexa [JOK

https://m.edso00.ru/33196fbe
[leHTpOoCcTpeMUTENHEHOE U TIOTHOE
YCKOpEHHE
16 KoHnTtponbHas paborta mo Teme bubmmorexa [JOK

https://m.edso0.ru/1242{32e
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"Kuuemaruka"

[TepBbrIif 3akoH HproTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.

bub6nmoreka [IOK

17 [Ipunuun oTHOCcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepunanbHble CUCTEMBI OTCYETA
18 Cuna. PaBHOz€MCTBYIOIIAs cUila. bubnmnoreka HOK
Bropoii 3akon Hetotona. Macca https://m.edso00.ru/141d3837
19 Bzaumopeiictue ten. Tperuitl 3aKoH bubnunoreka LIOK
Herorona https://m.edso00.ru/57dba505
[IpuHnun cynepnosunuu cui. Pemenne
20 3al;an:{a Hp}II/IHMSHeHI/I: 3aKOHOB bubmmorexa LIOK
https://m.edsoo.ru/bdf997fb
Herorona
3aKOH BCEMUPHOI'O TATOTEHHUS.
21 OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U bubmmorexa LIOK
N https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
99 Cuita TSKeCTU U yCKOPEHHE bubmuoreka [IOK
CBOOOAHOIO NaJIeHUs https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CIIyTHHUKOB. llepBas bubmmnoreka HOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
but6mmorekxa [IOK
24 Cuna ynpyrocti. 3akow I'yka. Bec tena https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupona u BuIbI cui bubnuorexa [IOK
25 TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIBI COIIPOTUBIICHUS] CPEBI https://m.edso00.ru/2cb29676
26 Jasnenue. 'mapocratuueckoe bubmuoteka [IOK

nasienue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubnmoreka [JOK
27 [TocTynarensHOE U BpalareibHOe bubmmoreka [JOK
JIBUSKEHUE TBEPJIOTO Teja https://m.edso0.ru/2b95d57e
28 MOMEHT CHJIbl OTHOCUTEIBHO OCU bubmuorexa [IOK
BpauieHus. [1nedo cusl https://m.eds00.ru/653d3459
CiioxxeHue cuil, MPUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp TsxecTu Tena. bubnmnoreka HOK
VYcnoBust paBHOBECUS TBEPAOTO TeEIA. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBeCHS
bubnuoreka [{OK
30 Penterme saat https://m.edsoo.ru/dclcaacO
31 KoHTposbHas pabora 1o Teme bubnnoreka [JOK
"Tunamuka. CtaTuka TBeporo Tema" https://m.edsoo.ru/9f5a574c
HMitynbsc MaTepralbHON TOYKH,
32 CHCTEMBI MaTEpUaAIbHBIX TOUEK. L{eHTp bubmuoreka [IOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edso0.ru/4bb8294b
TeopeMa 0 IBMKEHUU LEHTPA Macc
NmMnynbe cuibl M1 M13BMEHEHUE UMITYIIbCa
33 Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa. brbmmorexa [TOK
https://m.edso00.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoMeHT nMItynbca MaTepUAIbBHON
34 tTouku. [IpencraBienne o coxpaHeHnn bu6muoreka [JOK
MOMEHTa UMITYJIbCa B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
but6mmorekxa [IOK
35 Penterme saza https://m.eds00.ru/f7706d63
36 PaGora cunel Ha MalOM ¥ Ha KOHEYHOM bubmmoreka [IOK

nepemernieHnu. [ 'papuueckoe

https://m.eds00.ru/913974c7
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npezcTaBiIeHne pabOThl CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sneprus. Teopema o6

37 A3MEHEHUN KHHETUYECKON DHEPTUU bubnnorexa LHOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[NoTeHManbHBIE U HENOTEHIIMATBLHEIE
38 cuisbl. [loTeHnmanesHas saeprusa. Bropas Bubmaorexa ITOK
' priti. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpOCTh. CBA3b
paboOThl HEMOTCHITMAIBHBIX CHII C
39 A3MEHEHUEM MEXAHNYECKON DHEPTUU bubnnorexa [JOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUU
Yupyrue u He € CTOJIKHOBEHHUS.
40 N E}dem/le BeyrI If };IFJ'II/I IUIST aeabHON bubmmorexa HOK
p pHY https://m.edsoo.ru/f30f43b6
KUJIKOCTH
a1 KonTposabHas pabora no Teme "3aKoHbI bubmmnoreka HOK
COXpaHEHHs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butne npeacrasiieHU 0 IPUPOJIE
P PP bubnuoreka [{OK
42 TeruioTel. OcHOBHEIE nTOJ10keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe qBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEJI. XapaKTep ABWKEHUSI U bubnnorexa [JOK
P o p p https://m.edsoo.ru/c44d02e2
B3aMMOJIEHCTBUS YaCTHI[ BEIECTBA
Macca 1 pa3Mepsl MOJIEKYII (ATOMOB).
44 KOJ‘II/ILICC’II“DBO Bep €CTBa l_iIOC”(I‘OHHHaH) bubmmorexa TIOK
B ’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermoBoe paBHOBeCHE. bubnuorexa [JOK
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[lIkana [enbcust

https://m.eds00.ru/0070d493

46 Pemenue 3amau bubmmorexa [IOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 VpaBuenne MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pewenne 3anau https://m.edsoo.ru/8d12c328
49 AOcomoTHas TemnepaTrypa. 3akoH bubnnorexa [JOK
HanbroHna https://m.edsoo.ru/14e02d1f
50 H3omporeccsl B uaeaabHOM rase ¢ bubmmoreka [JOK
MOCTOSIHHBIM KOJIMUECTBOM BEILECTBA https://m.eds00.ru/68878d51
I'paduueckoe npeacraBieHue
51 Hfog)poueccom ElsoTepMa, H30X0pa, bubmmorexa [IOK
https://m.eds00.ru/1344327b
n3zobapa
bu6nmorexa LIOK
52 Ocuosroe ypasienne MKT https://m.edso0.ru/c8094721
bubmmoreka IIOK
53 Penterme saza https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TeMIEpaTyphbl
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CpeIHEN KNHETUYECKON SHEpTUen https://m.edsoo.ru/c38af875
MOCTYMATENFHOTO TEIJIOBOTO ABMKCHUS
e€ yacTull
55 O00011eHne 1 cUCTEMaTU3AINS 3HAHUI but6mmorekxa [IOK
o Teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTtponbhas padora no Teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamMuueckas cucTeMa. 3a/laHue bubmmoreka [JOK
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BHEIIHUX ycnoBul i T/ cucremsl.
BHeuiHue v BHyTpeHHUE TapaMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUSI BEJIMUMH, OUCBHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

https://m.edsoo.ru/5f8d38a3

bu6nunorexa LIOK
58 Camonpou3BoJibHas penakcanus T
P P t A https://m.eds00.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mopaens ujiealbHOTO Tasa B
59 TEPMOJIMHAMUKE. Y CIOBUS bubmorexa [JOK
P . https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJIETN
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnoreka [JOK
BBIPAKECHUE U1l BHYTPEHHEN SHEPrUU https://m.edsoo.ru/bal178d0
Bripaxkenue anst BHyTpeHHEH sHepruu
61 O0JHOATOMHOT'O UJICAJIbHOTO Ta3a. bubnuoreka [{OK
KBasucrarnyeckue u HECTaTHUSCKHUE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMOJMHAMUKe. Brruncienue paboThl bubmmoteka IIOK
no rpaduky mpouecca Ha pV- https://m.edso00.ru/741d5738
Iuarpamme
Tennonepenava kak crmocod W3MEHEHUs
63 BHyTpeHHeH 3Heprun T/l cuctemsl 0e3 bubmorexa [TOK
yIp p https://m.edso0.ru/3d734561
coBepILeHHs paboThI
64 KoHBek1us, TernaonpoBOAHOCTD, bubnunorexa LIOK
W3IIy4eHUE https://m.edso00.ru/157b54cd
65 KoauuectBo Temnotsl. TemmoéMKocTh bu6nunorexa LIOK

Tena. Y IeIbHas U MOJISIpHAst

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AebHas
TEIJIOTa CTOPAHMS TOILINBA

Pacuér xonmyecTBa TEMIOTHI ITPU bubnmnoreka HOK
66
TemIonepeaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM IMpoOIECCe. bubnunorexa LIOK
I1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edso0.ru/d8098824
KonuuecTBo TemioTs! u pabora Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUu buomiorexa LIOK
https://m.edsoo.ru/b047alcd
T]1 cuctemsl
BTopoii 3ak0H TepMOIUHAMUKY IS
69 PaBHOBECHBIX U HEPAaBHOBECHBIX Bbu6motreka [JOK
nporeccoB. HeobpatumocTtsb https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MPOLIECCOB
20 [IpuHIMIBL AEMCTBUS TEIIOBBIX bubmuoreka [IOK
mammH. KITJ] https://m.edsoo.ru/2e945513
71 MaxkcumansHoe 3Hauenue KITM. Iukn bu6mmoreka IIOK
Kapno https://m.edsoo.ru/fe3857b9
bubmmoteka IIOK
72 Pemenme saxa- https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKUE aCTIEKThI
73 HCTIOJIL30BAaHUS TETIJIOBBIX JBUTATEIEH. but6mmorekxa [IOK
TennoBoe 3arpsA3HEHUE OKPYXKaIOLIEH https://m.edso0o.ru/9867aaa7
cpenbl
but6mmorekxa [IOK
& Pemenme 3axa- https://m.edso00.ru/c8c70432
O00011IeHNE U CUCTEMATU3ALUS 3HAHUN Bu6mrorexa LOK
75 no teme "Tepmonunamuka. TennoBbie

MAaIIHe!"

https://m.edsoo.ru/28d62b3f
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KontponsHast pabora o Teme

bubnunoreka LIOK

76
"Tepmoaunamuka. TernoBbsie MauHb!" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIEHCAIHS.
77 I/Iclr)la eII;He U KHIIEHUE. Y IeabHas bubmorexa HOK
P A https://m.edso0.ru/6f8e6777
TEIIOTa TapooOpa3oBaHuUs
HacpiieHHbIe 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBeHnHast 3aBUCUMOCTD IIJIOTHOCTH
Y IaBJIECHUS HACKIIIEHHOTO I1apa OT
78 TEMIIEPATYPBI, UX HGBaBI/ICI/IM(I))CTB oT bubmorexa LIOK
TEPATYPEL https://m.edso0.ru/f5c17d02
00BbEMa HACHIIIIECHHOTO Tapa.
3aBUCHMOCTh TEMITEPATyphl KHUIICHUS OT
JaBJIEHUS B KUIKOCTH
79 Bnaxxnocts Bo3yxa. AGcotoTHas U bubnnorexa [JOK
OTHOCUTEJIbHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
bubnmorexa LIOK
80 Pemnrenne 3amau
A https://m.edsoo0.ru/18e95ff3
TBépnoe teno. Kpucramnmueckue n
81 amop¢Hble Teraa. AHU30TPONUS CBOMCTB bubmmorexa LIOK
p ) P https://m.eds00.ru/20a88a03
KPUCTAIIJIOB
[InaBnenne U KpUCTAIUTH3ALIHS.
p bubmmoteka IIOK
82 VY nenpHas TEIUIOTA IJIaBIIEHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
eopmarnmm TBEPIOTO TENIA.
Aepop P Bu6mmotexa IJOK
83 Pactsokenne u cxxarue. Cnur. Monynb
. https://m.edsoo.ru/dalaab10
IOnra. Ilpenen ynpyrux nedhopmanuii
TermoBoe pacmpeHne XKUAKOCTEN U
i bubnuotexa [JOK
84 TBEPABIX TEJ1. AHTAPMOHH3M TETUIOBBIX

KOJIeOaHWI 4acTHI] BEMIECTBA

https://m.edsoo.ru/7ba5edf2



https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2

85 [IpeobpazoBanue sHepruu B (ha30BBIX Bu6muotexa [JOK
nepexogax https://m.edso00.ru/97a0672f

bubnunorexa LIOK

86 v 0

PABHEHHE TCEHIOBOTO batarca https://m.edsoo.ru/ab1521fb
bu6nunorexa LIOK

87 P

clieHie sajad https://m.eds0o.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHUE.
Kanunnspuele sBienus. JlaBnenue noj Bbu6mmoteka [IOK

88 .

HMCKPUBJICHHOW MOBEPXHOCTHIO https://m.edso0.ru/b42f1f97
)kunkoctu. Popmyia Jlammaca
O0o01IeHre U CHCTeMAaTU3alns 3HAHUN
89 1o TeMe "ArperaTHble COCTOSHUS bubmorexa OK
P " https://m.eds00.ru/0b52575¢
BeniecTBa. Pa3zoBbIe MEPEXO/IbI
KonTtponpsHas pabora o Teme
90 "ArperaTtHble COCTOSIHHSI BEIIECTBA bubmorexa HOK
P | B ' https://m.edsoo.ru/7dc2a739
®dazoBbIE IEPEXOBI
DneKTpu3anus Tel U e€ MposBICHUS.

01 OnekTpuueckuii 3apsia. /[Ba Buna bubnmnorexa [JOK
ANEKTPUYECKUX 3apsiaoB. [IpoBoHUKH, https://m.edsoo.ru/laff445f
JUDJICKTPUKH U TIOTYTTPOBOTHUKH
DJIeMEHTAPHBIN JIEKTPUUECKUI 3apsi.

92 3aKoH coxp aHeHUs 311:1@ I/Iqecxorlcj) ’ bubmorexa HOK

P P https://m.edsoo.ru/f49afd24
3apsaa

93 Bzaumopeiictue 3apsanoB. Toueunbie but6mmorexa [IOK
3apsasl. 3akoH Kynona https://m.eds00.ru/445b7746

but6mmorekxa [IOK

94 Pewenue 3anau https://m.edsoo.ru/6b87ecba

https://m.edso0.ru/08fc19bc
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Onektpuueckoe nose. Ero neiictBue Ha

bubnunoreka LIOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

96 [Ipo6usriii 3apsza. Jlunuu bubmunoreka [JOK
HaNPsHKEHHOCTHU AJEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OnHOPOIHOE IEKTPUUYECKOE T10J1€
IMotennumaabHOCTE

97 AIIEKTPOCTATUYECKOTO 1ouIs. Pa3HocTh bubmmorexa [JOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANIPSDKEHUE
[TorenuuanpHas SHEPrus 3apsia B
98 aNeKTpocTaTuueckoMm nosje. [lorennnan bubmmorexa [JOK
P ] t https://m.edsoo.ru/af5fa389
AIEKTPOCTATUUECKOTO MO
CBs13b HANPSDKEHHOCTHU TOJISL U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmorexa LIOK
P i A https://m.edsoo.ru/df7a6838
AIEKTPOCTATHUECKOTO OIS

100 [IpuHDMn cyneprno3unun bubmmnoreka HOK
ANEKTPUYECKUX TOJEH https://m.edsoo.ru/Ocfe4a6c

bu6nmorexa LIOK

101 Pemenue 3ana

HHCHHE sanad https://m.edso00.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [Tone bubnnorexa [JOK
PaBHOMEPHO 3apsKEHHOU cepbl https://m.edso00.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO IO

103 00wémy mapa. [Tone paBHOMEPHO bubmmorexa [JOK

y E) ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH

104 [IpoBOHMKY B 31IEKTPOCTATUYECKOM bu6muoreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab

105 JIMdeKTpUKY U MOJTYIPOBOAHUKY B bubmuoteka [IOK

OJICKTPOCTAaTUYCCKOM II0JIC

https://m.edsoo.ru/060ebab5
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Konpnencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD bubmmorexa [JOK
g pa- P https://m.eds00.ru/845b4f73
IUIOCKOTO KOH/IEHCAaTOopa
[TapamiensHOE coeMHEHNE bubmunoreka [JOK
107
KOHJIECHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocaenoBaTenbpHOE COeqUHEHNE bub6nmmoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsHpKEHHOr0 KOHAEHcaTopa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3anau https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040
111 JIBukeHue 3apsyKEHHON 4acTULIbI B bu6mmoteka [JOK
OJHOPOJTHOM BJIEKTPUUECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o0011eHre U cucTeMaTH3alus 3HaHUN bubmmnoreka HOK
1o Teme "DneKkTpuueckoe mnoie" https://m.edso00.ru/5752603f
114 KonTposnbHas pabora no teme bubmmnoreka HOK
"DnexkTpuueckoe moie" https://m.edsoo.ru/cefe90e9
Cuina Toka. [TocTosiHHBIN TOK. Y CIOBHS
115 CYIIECTBOBAHUS MOCTOSIHHOTO bubmmorexa [IOK
ym https://m.eds00.ru/233311b5
AJIEKTPUIECKOTO TOKA
bubnunorexa LIOK
116 141 .H
crowmikit Toka. Hanpsikere u 3/1C https://m.eds00.ru/0839a115
117 3akoH OMa AJ1s yyacTKa LEMnHu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTh COITPOTUBIICHHS bu6muoreka [JOK

OIHOPOJHOI'O MPOBOAHUKA OT €TO

https://m.edsoo.ru/95fcdf51
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JJIMHBI ¥ TUTIOAAHN MOIIECPEUYHOTO

CCUYCHHUS
119 Y 1espHOE COMPOTHBIIEHUE BEILIECTBA. bubnmnoreka HOK
Pemienue 3anau https://m.edso00.ru/437f8300
120 ITocnenoBarenbHOE, MApATIIEIBHOE, bubnunorexa LIOK
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX Bbu6motreka [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubnunoreka LIOK
122 P
CHICHHE 33/t https://m.eds00.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubanorexa [JOK
[xoymns —Jlenna https://m.edsoo.ru/a3605c5c
bubnuoreka [{OK
124 P
CHICHHe sajat https://m.eds00.ru/6761bf0f
MOIIHOCTH YJAEKTPUYECKOTO TOKA.
125 TennoBast MOIITHOCTh, BhIJIe/IsIEMasi Ha brbmmorexa [IOK
- » BRU https://m.eds00.ru/99750a6f
pe3ucrope
bu6nmorexa LIOK
12 P
6 CHietme sajat https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE COIPOTUBIICHHE bubnnorexa [JOK
HCTOYHMKA TOKA https://m.edsoo.ru/72d453af
128 3akoH OMa aJis TOJTHOM (3aMKHYTOM) bubnuotexa [JOK
DIIEKTPUYECKOH TIeTTH https://m.edsoo.ru/221f40fb
but6mmorekxa [IOK
129 P
CHIeHHe sajat https://m.eds00.ru/3580b679
but6mmorekxa [IOK
130 M
OIIHOCTR MCTOSHHKA Toka https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue bubmuotexa [JOK
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https://m.edso0.ru/546f5632

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa bubmmorexa [JOK
A PEI https://m.eds00.ru/35368f3e
bubnmoteka [IOK
133 P
clierHe sazad https://m.edso0.ru/4410cef0
Pemenue 3anaud no treme "[locTosHHbII bubnuorexa [JOK
134 .
ANIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "l[locTostHHBIN bubnuorexa [JOK
SJIEKTPUYECKUM TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau mo teme "l[locTostHHBIN bubmuoreka [IOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre U cucTeMaTr3aysa 3HaHUH
137 1o Teme "I1OCTOSTHHBIN 3JEKTPUUCCKUN bubmorexa HOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTposnbHas padbota no teme bubmmnoreka HOK
"ITocTOSIHHBIN NEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
DneKTpudecKas MPOBOANMOCTh
139 a3JIMYHBIX BEIIECTB. DJICKTPHUCCKHI bubmorexa HOK
P . ’ p https://m.edsoo.ru/da794295
TOK B MeTayu1ax. CBEpXIPOBOIUMOCTh
DNEKTPUUECKU TOK B pacTBOPax U
140 aCIUTaBax JICKTPOJUTOB. 3aKOHBI bubmmorexa [JOK
P P ’ https://m.edso00.ru/4b423491
®dapanes 1S HIEKTPOIU3a
bubnunoreka LIOK
141 i !
DEKTPHICCKHH TOK B rasax. [Lasma https://m.eds00.ru/92d92f76
142 DNEKTPUYECKUH TOK B BAaKyyMe. bubmuotexa [JOK
BakyymHble mpuGopsl https://m.edso0.ru/2E+160
143 DIIeKTPUUECKHUI TOK B bubnuotexa [JOK

IIOJIYIIPOBOJHUKAX

https://m.edsoo.ru/ab61c660
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144

145

[TorynpoBOIHUKOBBIE TPUOOPHI

DuU3nYeCKUi MPAKTUKYM 10 TEME
"M3MepeHune Cuiibl TOKa U HApsHKEHUS
B LIENIU MIOCTOSIHHOT'O TOKA MPH MOMOILIN
AQHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENBHBIX PUOOPOB" HITH
"3HaKOMCTBO C ITU(PPOBOIA
naboparopueii o ¢usuke. [Ipumepsr
U3MepeHusT PU3NUECKUX BEITMUUH MIPH
MOMOIIY KOMITbIOTEPHBIX JaTYUKOB"

bubnunorexa LIOK
https://m.eds00.ru/83622200

bu6nmoreka [IOK
https://m.edsoo.ru/5643ea56

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKECHHUSI
C LEBIO ONPEACIICHUSI MTHOBEHHOMN
ckopoctH"

bubmuoreka [IOK
https://m.edso00.ru/f6292f5f

147

Du3nUeCKU IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHUs Ipu
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JIBUKEHUHU MO HAKJIOHHOM IIJIOCKOCTH"
wim "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHM NIPU PABHOYCKOPEHHOM
IBHKeHUN"

bubmmoteka IIOK
https://m.edso00.ru/6960b6ef

148

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nanenus” win "M3ydenue qBrKeHus
Tesa, OpOIIeHHOTO TOPU30HTAIBHO"

but6mmorexa [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS Tena Mo
OKPY’KHOCTH C IIOCTOSSHHOM 110 MOJYJIIO

bu6nunorexa LIOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" mwiu "HccnenoBanue
3aBHCHMOCTH ME€pHOJIa 00paleHHs
KOHHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

150

151

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue paBHOICHCTBYIOIIEH CHJITBI
IpU JIBHKEHUH OpYyCKa MO0 HaKJIOHHON
mnockoctu" unu "IIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JIBIKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl”

Ou3nyecKkuil MPakTUKYM IO TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX
nedopmaruu" win "U3ydyenue
JIBOKEHUSI CUCTEMEBI TEJI, CBI3aHHBIX
HUTBIO, TICPEKUHYTON Yepe3 JIETKHi
0710K"

bubnunoreka LIOK
https://m.edsoo.ru/0b34db84

bu6nmorexa LIOK
https://m.edsoo.ru/b55h81al

152

153

Du3nUeCKU IPAKTUKYM I10 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMUMHE YIIIOBOTO KO3 PuIreHTa
3apucumocT Frp(N)" unu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTH C IIEPEMEHHBIM
KO3 PHULIHEHTOM TpeHHs" UITN
"N3y4yeHne qBUKEHMS IPy3a Ha Bally C
TpeHueM"

DuU3nyeCcKui MPAKTUKYM 110 TEME

but6mmorekxa [IOK
https://m.edsoo.ru/b83b1607

but6mmoreka [IOK
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154

155

156

"HccnenoBaHue ycioBU paBHOBECHUS
TBEP/IOrO Tella, UMEIOIIETO OCh
Bpamenus" win "KoHnctpyupoBanue
KPOHILTEHHOB U Pacy€T CUil ynpyroctu"
unu "M3ydeHne ycTOMunuBOCTH
TBEPAOrO TeJa, UMEIOILETO IIJI01a/1b
onops!"

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenune umnyibca Tena 1no
TopMO3HOMY IyTH" unu "M3Mepenue
CHUJIBI TSITH, CKOPOCTH MOJIENN
IIEKTPOMOOWIISI U MOIIHOCTH CHITBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TEJIA C UMITYJIbCOM CHJIbI"
nm "ccnegoBanue coxpaHeHus
MMITYJIbCA IIPU yIIPYTOM
B3aumozeiicteun" uinu "M3mepenue
KMHETUYECKOW YHEPTUU Tea 110
TOPMO3HOMY IIyTH"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"M3y4eHne n30TEpMHUUYECKOTO Mpoliecca
(peKOMEHJ0BaHO UCTOIb30BAHUE

1 poBoi 1abopaTopun)" win
"M3y4eHne n30X0pHOro Ipouecca” uin
"N3yuenne nzobapHoro mporecca uiu
"IIpoBepka ypaBHEHUS COCTOSHUS"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenpHoi TenaoéMkoctu"
unu "HccnenoBanue mpoiecca

https://m.edsoo.ru/4a04f4f7

bubnunoreka LIOK
https://m.edsoo.ru/856fb28e

bubnunorexa LIOK
https://m.edsoo.ru/e0fe7e07

bu6nunorexa LIOK
https://m.edsoo.ru/2f2faa61
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157

OCTBIBaHHMS BeliecTBa MiIn
"UccnenoBadnue agnadaTHOrO
nponecca’ wim "M3yuenne
B3aMMOCBSI3H SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS KUKOCTEN"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
HCTIApEeHUS KUJKOCTER" it
"N3mepeHue yaenbHOM TemIoTh
raBieHus apaa" win "Usyuenue
CBOICTB HACBIILIEHHBIX NApOB" WU
"H3mepenune abCOMIOTHOM BIAXKHOCTH
BO3/lyXa 1 OLIEHKa Macchl IapoB B
nomeniennn". 3mepenue
Kod(duUIMeHTa TOBEPXHOCTHOTO
HATSHKCHUS

bubmuoreka [{OK
https://m.edsoo.ru/6b1a23b5

158

159

Pu3nYecKuil IPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOTO KOHIEHCATOPa B YHEPTUIO
U3JTy4EHUs CBETOAMO0A" UITN
"N3y4yeHne npoTeKaHus TOKa B LIETIH,
coJieprKalleil KoHaeHcaTop" win
"Pacnipenienenue pasHoCcTH
MOTEHLNANOB (HaNpsKEHUs ) IPU
MOCJIeI0BATEIHLHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"UccneqoBanue CMENIaHHOTO

bubnunorexa LIOK
https://m.edsoo.ru/ec424377

bu6nunorexa LIOK
https://m.edsoo.ru/2b179d98
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COEIMHEHUS PE3UCTOPOB" UIIU
"U3Mepenue yieabHOro CONpOTUBIICHUS
npoBogHUKOB" win "MccinenoBanue
3aBHCHUMOCTH CHUJIbI TOKA OT
HANPSDKEHUS JJ1s JTaMITbl HaKaJIuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anekTponaun3a’ wim
"N3Mepenue 3apsia 0JJHOBAJICHTHOTO
noHa" wim "Uccnenosanue

bubnuoreka [{OK

160
3aBUCUMOCTH COIPOTHUBIICHUS https://m.edso00.ru/64b6e901
TEPMOPE3UCTOPA OT TeEMIIEpaTyphl" Win
"CHsiTHE BOJNBT-aMIIEPHON
XapaKkTEepUCTUKU auoaa”
PesepBurblii ypok. O00011I€HIE U
161 CI/ICTEMaTm:EH;I 3HAHUM 1O TeMe bubnmorexa [JOK
" " https://m.edsoo.ru/ed017d93
Kunemaruka
PeseprHbIil ypok. O6001eHNE U
162 CI/ICTIe)MaTI/IBZ.IIl_:[)I/I}I 3HAHUM 1O TeMe bubnmorexa HOK
" " https://m.eds00.ru/3149956b
JlmHamMuka
PesepBnbiit ypok. O6001meHne 1
163 CI/ICTEMaTmZEHs[ 3HAHHUH 110 TeMe bubmiorexa LOK
" " https://m.edso00.ru/0f9752ac
Craruka TBEpAOro Telna
PesepBurrii ypok. O000111€HIE U
164 CI/ICTIe)MaTI/I?,Zp WSl 3HAHUM 10 TeMe bubnnorexa [JOK
" B " https://m.eds00.ru/6¢c0dfocc
3aKOHBI COXPAHEHUS B MEXaHHUKE
PesepBHrlit ypok. O6001ICHHE U
165 CHCTeMaTH3aIlns 3HAHUH 110 TeMe bubmuorexa [{OK

"OCHOBBI MOJIEKYJISIPHOKHHETHYECKON
Teopun"

https://m.edsoo.ru/de148976
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PesepBHeiit ypok. O600IICHHE 1

. bubnuorexa [JOK
166 cUCTEMAaTH3alNA 3HAHUH 110 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmoaunamuka. TerioBbie MaIuHb!"
PesepBHeiit ypok. O600ICHHE U
167 CHCTEMAaTU3alMs 3HAHUH 110 TeMe 1 bubnunoreka LIOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie nepexoab"
PesepBHrlil ypok. O0001I€HIE U
168 CI/ICTEM&TI/ISZP Hst 3HaHI/II\/IJIH 110 TEME 1 bubnnorexa [IOK
" B " https://m.edso00.ru/f2381c0c
DIIEKTPUUYECKOE TI0JIE
PesepBHEblil ypok. O0001IIEHHE U
169 CI/ICTEM&TI/IBZP 1501 3HaHI/II7IIlI 10 TEME 1 Bubmiorexa OK
" Iul . https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH JEKTPUUSCKUN TOK
PesepBHElil ypok. O0001IIEHHE U
170 CI/ICTEM&TI/I?»ZP U 3HaHI/II7IIlI o teMe "Toku 1 bubmmorexa HOK
B " https://m.edso00.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
B3anmoneiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa HOK
pOBOA ’ https://m.eds00.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BekTop MarHuTHOM WH, 17178
2 [Tpun pI/Il'I CYIIEepIIO3H Ii[IZK I\/LIIarHI/ITHLIX 1 bubmmorexa [JOK
p UH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKUIUU
3 MarnuTtHO€e 1oJie TPOBOIHUKA C 1 bubmmorexa [JOK
tokoM. OnbIT Dpcrena https://m.eds00.ru/d35d5262
4 Cwita Amriepa, e€ HamnpaBJICHUE U 1 bu6nmorexa LIOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
CHICHHE 3aAak https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DeKTpoU3MepHUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanTpaBJICHUE U
7 MOAYJb. JIBU2KEHHE 3apsKEHHOU 1 bubmuoreka [JOK
YaCTHULBI B OJJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
noJje
but6mmorekxa [IOK
8 P 1
CHICHHE 3aAak https://m.edsoo.ru/504e98c7
9 PaGora cunel Jlopeniia 1 buGnnorexa [JOK

https://m.edsoo.ru/d518be4b
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bubnunorexa LIOK

10 Pewerye sanaq https://m.eds00.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 ®deppomMarHeTUKu, apa- u bubmmorexa [JOK
PP > 1P https://m.eds00.ru/30f9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTukos. [Ipumenenne buomorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKOB
13 Pemenue 3agau mo reme "MarautHoe bubnuoreka [{OK
nosie" https://m.edso0.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarauTHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 VH uu. [ToTok BekTOpa MarHUTHOM bubmmorexa [IOK
ALYKIHH. p https://m.edsoo.ru/b3efaOcl
WHIYKIINH
bubmmoteka IIOK
16 IAC unRyKumH https://m.eds00.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
Dyko https://m.edso00.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYIIUXCS bubnuotexa [JOK
NPOBOJAHUKAX https://m.edsoo.ru/0235cc02
but6mmorekxa [IOK
20 P
CHICHHE a1 https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 IT J
PaBiiIo JieHta https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymka bubmuorexa [JOK
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HWHAYKTUBHOCTHU B LICTIU ITOCTOSAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SBnenue camounaykiuu. 3/C

bub6nmoreka [IOK

23
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHUTHOE T10JIE https://m.edsoo.ru/b3cOad11l
bubnunoreka LIOK
25 P
CHICHHC Safat https://m.edso0.ru/88f69d2b
26 O06o0011eHre U cucTeMaTu3aus bubmmoreka [JOK
3HAHUM Mo Teme "DIeKTpouHaMuKa" https://m.edso0.ru/76484025
97 KonTtponsHas pabora o Teme bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Komnebarennpuas cucrema. CBOOOIHEIE
28 koneOanust. 'apmoHnueckue bubmorexa LOK
-Lap https://m.edsoo.ru/7c1db385
KoaeOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bubmmoteka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHHYECKUX KOJIECOaHUN U3 UX bubnmorexa IOK
P https://m.edsoo.ru/e3c99692
HSHEPreTUYECKOro U KHHEMATUYECKOTO
OIIMCaHU
but6mmorexa [IOK
31 A Oanuii
MILIHTY 2 1 dasa Konebanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
39 [lepron ManbIx cCBOOOIHBIX bu6muoreka [JOK

KoJe0aHU MaTeMaTUYeCcKOTo
MmasiTHUKa. [lepron cBOOOIHBIX

https://m.edso00.ru/e0399319
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KOJICOAHUH MPYKHUHHOTO MasiTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
34 ABTOKOJICORHHA https://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Pemenue 3agaa https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHpepeHuus "Mexannueckue
36 K(E)JI668.HI/I$(11) BpM ?IiIKaJ'ILHLIX buGnuorexa [IOK
,),’ https://m.edso0.ru/8ef587be
UHCTPYMEHTAxX
O0001IEHNE U CUCTEMATHA3AIMS
37 3HaHUU 110 TeMe "MexaHndecKkue Bubmiorexa HOK
| https://m.edsoo.ru/eb84182f
KoJIeOaHus
DNIeKTpOMarHuTHhIE KOJIeOaHusI. bubnnorexa [JOK
38 o
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3L aMIUTUTYIBI
39 3a 1:1 : KOHJIEHCATOPa C aMILIUT 0};11 Bubmiorexa ITOK
pAA g p M https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuoreka [IOK
uieaIbHOM KoJie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaromme dIEKTPOMArHUTHEIE
41 KOJ‘I}:gaHI/IIIj[ Brin >1<p €HHbIE Bubmiorexa HOK
) YA https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHMS
IIepemennslit TOK. Pe3ucrop u
42 KOHIEHCATOP B I[ENN IEPEMEHHOT'O Bubmorexa IOK
g p B p https://m.eds00.ru/84836152
TOKa
43 Karyimka MHIyKTUBHOCTH B LI€TH bubmmoreka [JOK
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IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akoH Oma 1Sl JICKTPUYECKOM 1enu

bub6nmoreka [IOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUHOCTh MepEMEHHOTO TOKA.
45 AMIUIMTYIHOE U NEUCTBYIOIIEE buGnuorexa [IOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYECHHUE CHUJIbI TOKA M HAMIPSHKEHUS
46 Pe3onanc B 3eKTpHUECKON 1IeITU buGnuorexa [IOK
p H https://m.edso0.ru/087506df
bubnuoreka [{OK
47 P
CHICHHE 3a/1a https://m.edsoo.ru/a16836a4
Uneanpusiil Tpancdopmarop.
48 HHOI/BBO CTBE)) ne(be paqa Hp buGnuorexa [IOK
p a - TTEPEAl . https://m.edsoo.ru/f97418ae
OTpeOICHUE IICKTPUUECKOW IHEPTUH
OKOJIOTUYECKUE PUCKU TTPU
[IPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp BT Ha chonwojaﬁmip bubmorexa HOK
YApTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTHH B MIOBCEAHEBHOU
SKU3HHA
bubmmoteka IIOK
50 P
CHICHHE 3a1ad https://m.edsoo.ru/ee6677ed
bubnunorexa LIOK
51 P
CHLICHHE 3a/1ad https://m.edsoo.ru/7cab59f8
O000IIIeHNE U CUCTEMATU3ALHS
52 3HAHUHU 110 TeEME "DIEKTPOMArHUTHEIE Bubmorexa IOK
p https://m.edso00.ru/401024a9
KoJsiebanus"
53 MexaHu4ecKkue BOJIHEI. but6mmorekxa [IOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edso00.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJH but6mmoreka [IOK



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f

https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTEepUCTUKH 3ByKa bubmmorexa LIOK
e e 4 Y https://m.edso0.ru/138b6f09
Undpa3syk u yiapTpassyk. lllymosoe bubmmoreka [JOK
56 .
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.edso00.ru/7380038f
bu6nunoreka LIOK
S Pemenne sanaz https://m.edsoo.ru/cfd918bf
58 DIIEKTPOMArHUTHBIE BOJTHBI. bubmmoreka [JOK
N3inydyeHune 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
DHeprus MeKTPOMarHUTHBIX BOJIH. bubnuoreka [IOK
59 -
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkana 31eKTPOMAarHUTHBIX BOJIH.
60 [TprMeHeHue IeKTPOMAarHUTHBIX bubmmorexa [JOK
P P https://m.edsoo.ru/49be1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBE paTuOCBI3U U
61 TeJeBUICHUs. Painookanusi. bu6mmoreka IIOK
DNEKTPOMAarHUTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKPY’KaroIllel cpebl
62 KonTposnbHas pabora no teme bubmmnoreka HOK
"Konebanus u BoiHbBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubmmoreka [JOK
pactpoCTpaHEHHUsI CBETA https://m.eds00.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEHHE
64 3aKOHa MPSIMOJIMHEMHOTO bubmmorexa [JOK
P https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 OTtpaxenue ceta. [lmockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBeta. AGCONIOTHBIN U bubnuoreka [JOK



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb

OTHOCHUTEJIbHBIN TTOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee
otpaxxenue. [IpenenbHblid yrou
MOJIHOTO BHYTPEHHETO OTPaXKECHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npuMeHEHUE

bu6nunorexa LIOK

67
3aKOHOB OTPMRCHHUA 1 HPETOMICHIA https://m.eds00.ru/49d830a9
cBeTa
Xop stydeit B mpusMe. lucnepcust
. bubnuoreka [{OK
68 cBera. CI0XKHBIA COCTaB OEJIOro CBETA.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE pacCTOSHUE U bubnuorexa [IOK
ONTHYECKas CHJIA JIMH3BI https://m.edsoo.ru/60441359
70 [TocTpoeHue n300paxkeHuii B JTMH3aX U bubmmoreka [JOK
HUX CUCTeMaX. YBeJIHMUeHHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHUH, MOIIYYAEMBIX C bubmorexa HOK
p ’ yi https://m.edsoo.ru/5a868f09
IMOMOILBIO JTUH3
72 I'ma3 kak onTuyeckas cucTteMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenne 3amau. [Ipenemnsr
73 I I/IMeHI/IMOf:[TI/I Fe(I))MJ;T MYECKOU bubmorexa HOK
p p https://m.edsoo.ru/cd174a10
OITUKHA
74 CKopocTb cBETa U METO/IBI €€ bubmuoreka [JOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
& HAucnepens caera https://m.edsoo.ru/lel6cc6e
76 WnTepdepennus ceera bubmmorexa [OK

https://m.edso0.ru/5fc0c638
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KorepeHTHbie HCTOUHUKH. Y CIIOBHS

77 HaOJIIOJICHUS MAKCUMYMOB H bubmorexa [IOK
https://m.eds00.ru/c6416d48
MHUHHMYMOB
bubnuorexa [{OK
8 Penterme saat https://m.edsocI)_.[ru/3061de2b
bubnuorexa [{OK
7 [puvenenue unrephepentum https://m.edsocI)_.[ru/668edbc8
bubnnorexa [JOK
80 Jlugparis caera https://m.edSO(])_.[rullzed04b5
81 JudpakiuonHas pemeéTrka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bubnuorexa [{OK
82 Pemenne sanas https://m.edso:)_.lru/d580411a
83 [TonepeyHOCTH CBETOBBIX BOJIH. Bbu6mmotreka [JOK
ITonspusanus ceera https://m.edso0.ru/e9890fe9
bubmmoteka IIOK
84 Peenne 3axas https://m.edSO(I)_.[ru/056c8158
85 CBeToBbIE BIICHUS B IPUPOJIE bubnxoreka LTOK
https://m.eds00.ru/0b36363d
86 O06o01eHre U cucTeMaTru3aIus bubmuoreka [JOK
3HaHui mo reme "OnTuka" https://m.edso0.ru/8a14748b
87 KonTponbhas pabota no teme bubmuoreka [IOK
«OnTukay https://m.edso0.ru/82315dd4
['paHu1bl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAUHAMUKA U IIPUHLIUIT https://m.edsoo.ru/c9bd77cb
OTHOCHTEIILHOCTH
89 [TocTynarel cnenuanbHOU TEOPUU bubmmoreka [JOK
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https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb

OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpancTBEHHO-BpEMEHHOM
untepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NIpU4UHHOCTH.

bu6nmoreka IIOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3ame/yIeHre BPEMEHH U COKPAIIEHUE
JUTUHBI
01 DHEprusi U UMITYJIbC PEISATUBUCTCKOMN bubnnorexa [JOK
YJaCTHUIILI https://m.edsoo.ru/853a64fc
CBs3b MacChl C SHEPTUEH U
92 HUMITYJIbCOM PEIATUBUCTCKOM YaCTHIIbI bubmorexa [JOK
Y P HEL https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TCILJIOBOE U3IIYUYCHUE bubmorexa [JOK
ya https://m.edsoo.ru/f54035a5
bubnmorexa LIOK
o4 Jaxon eMetenit Buna https://m.edso0.ru/1c5ff752
95 I'mnotesa M. Ilnanka o kBaHTax. bubmuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoteka IIOK
96
DHEPIHs 1 HMIIYILC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otoadp¢ext. OnpiTer A. T bu6muoreka [JOK
CronetoBa. 3akoHbl poTorPdexTa https://m.edso0.ru/8c68e5b9
YpaBHeHHne DUHINTENHA A1
98 dororddekra. "KpacHas rpanuma” bubmorexa I[JOK
- RP P https://m.edso0.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbrte [1. H. bubmmoreka [JOK
JleGenera https://m.eds00.ru/64b4f966
100 BoistHOBBIE CBOMCTBA YaCTHIL bubmuorexa [{OK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

Bounsl ne bpoia. /InuHa BoJIHBI e

https://m.edsoo.ru/f59cfcec

. bubnuorexa [{OK
101 bpoia i pasmepe! 06HavCTH https://m.edsoo.ru/5df8bafl
JIOKAJIN3alUH JIBHKYIIECHCS YaCTHIIBI
102 KopmyckysipHO-BOJIHOBOM Tyain3m bubmorexa HOK
PHyexyIip e https://m.edsoo.ru/8ccab62a
103 Judpakiuus 37eKTpOHOB Ha Bu6muotexa [JOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHUuli B MUKPOMHUPE.
104 Coo?Hg)meHm Helc))n e eHéHH(fCTef/'Ip bubmorexa HOK
N el https://m.edso0.ru/65783dec
I'eitzenbepra
bubnuoreka [{OK
105 Pemenne rpaguueckux sazad https://m.edso0.ru/e70195bd
.. bubnuoreka [{OK
1 P
06 CHICHHE PaciCTHbIX 3a/at https://m.edsoo.ru/ee9b3182
KontponbHas paboTa o TemMam: Bu6 10K
noIMoTeKa
1 7 n T " HK -
0 OCHOBHUC 0", "OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IlmanerapHas Moaenbp aToMa bubmorexa HOK
. P s https://m.eds00.ru/312b750a
Pezepdopna
bubnunorexa LIOK
109 Hoctynatst bopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
JHEpPruu aroMa Boaopoja https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJICHHOE but6mmorekxa [IOK
M3JIyYEHHE CBETa https://m.edso00.ru/f945d85c
112 Jlazep bubnuoreka [JOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

113

Hyxnonnas mozens sapa

I'eitzen6epra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3oTomnsl.

Pa,I[I/IoaKTI/IBHOCTB

https://m.edso0.ru/2288a0c4

bubnunorexa LIOK
https://m.edsoo.ru/34adasde

114

3aKOH paln0aKTUBHOIO pacnaja.

CBoiicTBa HOHU3UPYIOIIETO
usnydeHus. Bnusnue

pPaarOaKTHUBHOCTHU HaA ’KHUBBIC

OpraHru3MBbI. HOSI/IMeTpI/IH

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

115

116

117

118

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cuibl. Jledekt Macco spa.
S nepnblie peakuuu. AnepHeie
peaxTopsl. [IpoGiieMs! ympaBiiseMoro

TEPMOSIIEPHOTO CHHTE3A.

OKOJIOTHYECKHE aCIICKThI pPa3BUTHA

AJIEPHOMN SHEPrETUKH

Mertoast peructpanuu u

WCCJIEJOBAHMSI DJIEMEHTAPHBIX YaCTHULL.
@yHIaMEHTAIIBHBIE B3aUMOJCHCTBUS.
bapuoHbI, ME30HBI U JIENITOHBI.
IIpencraBnenue o CtannapTHON
mogenu. KBapk-rimooHHas Mozenb

aJIpOHOB

®usnka 3a npenenamu CTaHiapTHON
Mozenu. TéMHas Matepust U TEMHas
sHeprus. EnuncTBo usmueckoi

KapTHUHBI MUpa

OTansl PasBUTUA aCTPOHOMHU.

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

bu6nmorexa LIOK
https://m.edsoo.ru/lac08a5b

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37

bubnunoreka LIOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTH 3aKOHOB (PU3UKU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

bub6nmoreka [IOK

119
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX https://m.eds00.ru/39c44028
HUCCIeI0BaHuN
CoBpeMEHHBIC ONITHYECKUE
120 TEJIECKOIIBI, PAINOTEIECKOIIBI Bubmaorexa ITOK
-P ’ https://m.eds0o.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Besnus,
121 SIPKUE 3BE3bL, IUIAHETHL, UX BUIHUMOE buGnuorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
NBIDKEHUE
Conneuynas cucrema. CoJHIie.
122 CoJHe4Hast aKTUBHOCTE. MICTOUHUK bubmorexa HOK
. https://m.eds00.ru/22748eb4
sHeprun CoJiHIIA U 3BE3]T
3BE3bI, X OCHOBHEIE
123 xapakTepucTuku. [luarpamma bubmmorexa [JOK
., PaKTep o Snarp \ https://m.eds00.ru/42169944
CIEKTPAIILHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TJIaBHOM OCJIEN0BATEILHOCTH bubmorexa LHOK
a1 a https://m.edsoo.ru/b3ch766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHBIE TTPEICTABJICHHS O bubnunorexa LIOK
MPOUCXO0XKIEHUU 1 3BOJoIMK CoJiHIa https://m.edsoo.ru/d09da494
7 3BE31. DTaIlbl )KU3HU 3BE3]]
Mieunsiii [1yre — Hama ['anakTuxa.
126 Twumne! ramakTuk. YépHble ALIPHI B bubnnorexa [JOK
- ep AAbIp https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Pacunpenne BeeneHHoi. bubnmnorexa [JOK

3akon Xab6mna. Teopus bonpbuioro

https://m.edsoo0.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

B3phbIBaA. PenukToBoe HU3JTy4CHUC

128

129

130

Macmrabnas ctpykrypa Beenennoi.
MeraranakTuka

Hepeménnsie mpoOaeMbl aCTpOHOMHUHT 1

DuU3nYeCKui MPAKTUKYM 10 TEME
"NccneqoBanue MAarHUTHOTO OJIA
IMOCTOSIHHBIX MarHUTOB' MJIM
"UccnenoBaHue CBOMCTB
dbeppomMaraHeTUKoB" UiIu
"UccnenoBanue ASHCTBHS
MOCTOSTHHOTO MarHuTa Ha PamKy C
TOKOM"

bub6nmoreka [IOK
https://m.edsoo.ru/ce234633

bub6nmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bubnuoreka [{OK
https://m.edsoo.ru/67361aef

131

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cuibsl Ammepa" win
"N3y4yeHne 3aBUCUMOCTH CHUJIBI
AmMriepa OT cuJibl TOKa'" WU
"Onpenenenre MAarHUTHOM MHAYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bubmmoreka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sSBICHUS

ANIEKTPOMArHUTHOM MHIYKIUU'" WIIN 1
"Onpenenenre MHAYKIIMA BUXPEBOTO
MardHMTHOTO Moisa"

https://m.edsoo.ru/c36658da

133

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnemoBanue SIBICHUS
camounaykiun" win "COopka Moienu
AJIEKTPOMArHUTHOIO reHeparopa"

but6mmorekxa [IOK
https://m.edsoo.ru/b8fb6391

134

DuU3nyeCcKuil MPAKTUKYM 110 TEME 1

but6mmoreka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"N3mepenue mepuojia CBOOOTHBIX
KOJIeOaHUI HUTSHOTO U MPY>KMHHOTO
MAasiTHUKOB"

https://m.edsoo.ru/5d159d35

Pu3N4eCKU IPAKTUKYM 110 TEME

135 Mpeod . Bu6muotexa [JOK
eoOpa3oBaHHE dHEPIUU B
peobp b https://m.eds00.ru/a28026bd
NpPY>KHHHOM MasiTHUKE
DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes M0CIEI0BATEIIBHO COCIUHEHHBIE
136 P esneTop” Bbu6mmoteka [IOK
KOHJIEHCATOp, KaTyLIKY U PE3UCT
H" P, KATYIIEY H P P https://m.eds00.ru/89dc2d90
win "UccrnenoBanue paboThl
UCTOYHUKOB CBETa B IIENH
MePEMEHHOT0 ToKa"
DuU3NYECKU MPAKTUKYM 10 TEME
137 " P glMg N bubmuoreka [IOK
3y4eHHE [TapaMeTPOB 3BYKOBOM
i " P P e https://m.eds00.ru/b100661a
BOJIHBI
Du3nUeCcKul IPAKTUKYM I10 TEME
"N3mepeHue nokasaresns npeaoMIeHUs
138 I: "I e P bubnuoreka [{OK
crexna" win "lloayuenun
v https://m.edso00.ru/42569eal
M300paKeH!s B CUCTEME U3 TUIOCKOTO
3epKajia v JUH3bI"
Pu3NYecKuil TPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH
139 (OKYCHOTO pacCTOSIHUSI OT BEILleCTBA bu6muoreka [JOK
(Ha mpuMepe KUJIKHUX JIUH3)" WIn https://m.edsoo.ru/b879fb3f
"U3mepeHue pOKyCHOTO pacCTOSHUS
pacceuBaroIuX JINH3"
140 Ou3nyecKkuil NPakTUKYM IO TeEME bubmuoteka [IOK

"HaGnronenue qudpakumm,

https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

uHTEp(EpPEHITNH U TTOJIIPU3AIUU
ceera"

141

Pu3N4eCKui IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PENSATUBUCTCKUX YacTHULl (110
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

bubnunoreka LIOK
https://m.edso00.ru/63756¢47

142

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHoM [lnanka Ha
ocHoBe uccienoanus Gorodrdpdexra"
wim "HMccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMO] OT
HanpspKkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82

143

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
Pa3peKEeHHOT0 aTOMapHOTO BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

bu6mmoreka IIOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCOIB30BaHUEM J103UMeETpa”
win "M3yuenue nornomenus 6era-
4acTUL AJIFOMUHHEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYecKuil TPAKTUKYM 110 TEME
"HaOaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPWJIOKEHUN AJIs ONIPEACICHUS
HOJIOXKEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE

but6mmorekxa [IOK
https://m.edsoo0.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3usi CeBepHOro Mnostymapus u
spkue 38€3a61" win "HaOmroneHus B
teneckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3THBIX CKOILICHUN"

O060011eHNEe U CUCTeMAaTH3AIH
3Hanuil. Posib GU3MKK 1 aCTpPOHOMUH B

. . bubnuorexa [{OK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
N . https://m.edsoo.ru/ad6ddeed
COITMAIBHOM M ATHYECKOM chepax
JIEATEeTLHOCTH YeJIOBEKa
O06001IeHNEe U CHCTeMAaTU3aIUS
147 3HaHuid. Postb 1 MecTo pusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edso00.ru/18f19f7c
KapTUHE MHpa
O06001IeHNEe U CHCTeMAaTU3aIUs
3HaHui. Ponb pusznueckoil Teopun B
OPMHPOBAHUHU MPEACTABICHHUH O
148 inﬁancxoﬁ Ka TEIHe MHPa, MECTO bubmorexa LOK
o b Pe, https://m.eds00.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOE
149 O00011eHNEe U CUCTEMATU3ALIS bubmmoreka IIOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3 AL bubnunorexa LIOK
3HaHu# 1o Teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHui o teme "JIuHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNe U CUCTEMATU3ALIS
. " bubnuorexa [JOK
152 3HaHu# no Teme "CraTtuka TBEpAOro

Tema"

https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

O00011eHUE U CUCTEMATU3 AL

bubnunoreka LIOK

153 3HAHUH 110 TeEME "3aKOHBI COXPAHEHHUS
. P https://m.eds00.ru/32a4d1a0
B MEXaHUKE
O0001IeHNE U CHCTEMATH3AIUS it OK
154 3HaHu# 110 Teme "OCHOBEI htPtIpSJ_I/I//I%T:;(;?m ledd440ca8
MOJICKYJISIPHO-KMHETHYECKOM Teopru” T '
O00011eHre U cUCTEMAaTU3ALIIS By OK
. HOIHOTEKA
155 3HaHU 110 TeMe "TepMoIuHaMUKa. . 1
TeIUTOBLIE MALIHHEL" https://m.edso0.ru/c63f7¢10
O00011IeHNE U CUCTEMATH3AIUS
156 3HaHUM Mo Teme "ArperaTHbie bubnnorexa [JOK
cocTtosguus BenlecTsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexonr"
O00011IeHNE U CUCTEMATH3AIUS BuG OK
B HOJIMOTEKA
157 3HaHUM N0 TeMe "DIeKTpUIecKoe 1
" https://m.edso0.ru/3bf0def9
rnoJje
O000111eHNEe U CUCTEMATU3ALIS G OK
N . oTeKa
158 3HaHuH 110 Teme "TloCTOSTHHBII nosmmorexa I1
. https://m.eds00.ru/71453ee6
INEKTPUUYECKUIN TOK
O00011eHNEe U CUCTEMATU3ALIS G OK
. oTeKa
159 3HaHu# 1o TeMe "TOKH B pa3uyHbIX nommoreka L1
. https://m.edsoo.ru/3d40077a
cpenax
160 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHWH 1m0 TeMe "MarauTHoe noie" https://m.edsoo.ru/3b4c06ae
PesepBHrIit ypok. O600IICHHE U
. bubmunoreka IHOK
161 cUCTEMAaTHU3aIKsA 3HAHUH 10 TEME 1
" HeKTpOMATHHTHAS HHAYKIHA" https://m.eds00.ru/053e2248
162 PesepBHbIil ypok. O0001ICHNE U bubnuorexa [JOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

CHUCTEMATH3ALIMS 3HAHUH 110 TEME
"Mexanndeckue Koiedanus"

https://m.edsoo.ru/d6310bfd

PesepBHeiit ypok. O600ICHHE 1

163 CHUCTEMaTH3allus 3HAHUH 110 TeMe bubmmorexa [IOK
https://m.edsoo.ru/5e2bb83d
"DNIeKTpOMArHUTHBIE KOJIeOaHus " 2
PesepBHbIil ypok. O0001ICHHE U
164 CHCTEeMaTH3alusl 3HaHUH 110 TeMe bubmuorexa [IOK
"MexaHn4yecKue 1 3JEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBusiit ypok. O60011eHNE U
N bu6 K
165 CHCTeMaTH3allys 3HAHUH 110 TeMe h::sz'I/I;I;T:é(sa:)(])lr(a 152241603
"Onruka" T '
PesepBusiit ypok. O60011eHE U
. bubmmoreka [JOK
166 CHCTeMaTH3alys 3HaHUH 110 TeMe htI;Isz'I/I//ImTeJSO(])_Iru 15beclchS
"Ocnossl CTO" T '
Peseprubiit ypok. O60011eHUE U
b K
167 CUCTEeMaTH3alMs 3HaHUH 110 TeMe htI;ISSJ'I/I//Ir%Tee;(;)(])_[r(a 1759438
"KopmycKyIsspHO-BOJHOBO#M Ayaau3m" T '
Peseprubiit ypok. O60011eHIE U
b K
168 CHUCTEMaTH3alusl 3HAHHUH 110 TeMe h:;ISSJ'I/I//IrZT:;;)(])_[r? 11£511654
"®usuka aroma" T '
PesepBHrIit ypok. O600IICHHE U
169 CHUCTeMaTH3aIlvsl 3HaHUH 10 TeMe bubmuoreka [{OK
"®u3nKa aTOMHOIO SApa U https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YaCTHIL"
PesepBHelit ypok. O60011ICeHHE U
b K
170 CHUCTeMaTH3aIlvsl 3HaHUH 10 TeMe nbmorexa 110

"JnemMeHTh! acTpoduzuku”

https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMDbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3HKH B (OPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTh TpaHUIBl NPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIEIICH:
MaTepHaibHas TOUKa, HHepPIHaIbHasg CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICAIBHBIN ra3; MOJEIU CTPOCHUS ra30B, )KUIKOCTENW U TBEPABIX TEll,
TOYCYHBIN AJIEKTPUUECKUM 3apsil — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3HaBath pu3udeckue sBiIeHUs (TPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXAaHHUKH, MOJIEKYJISIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BElIeCTBA M JJIEKTPOJWHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE JBMKEHHE, CBOOOJHOE TMaJeHUe TeJ, MABWKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ten; AudQy3us, OpoyHOBCKOE
JBI)KEHUE, CTPOECHHUE KHUJKOCTEH U TBEPABIX Tel, U3MEHEHUue oO0béma Tel
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IIJIaBJIeHHe, KpUCTAJUIN3aLus, KUIIEHHE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS I'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJly apaMeTpaMy COCTOSIHUS ra3a B M30Ipoleccax; dJIeKTpU3alus Tell,
B3aMMO/ICVICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBIM)KEHHUE, UCHOJb3Ysd (PU3MUECKUE BEINUYUHBI:
KOOPJIMHATA, IIYTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DJHEprus, IOTCHUUalIbHAs JHEPIHs,
MexaHuyeckas paldoTa, MeXaHWYecKas MOIIHOCTb; NpU OMNHCAHUU
MIPaBWJIBHO TPAaKTOBAaTh (PM3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYHH, HUX
0003Ha4YeHMs] W €IWHUIBL, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JAHHYIO
(bu3MUecKyro BETUUUHY C IPYTHMHU BEIMYMHAMHU

10.5

10.6

OnuceiBaTh U3yYEHHBbIE TEIUIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SBIICHUS,
UCHOJB3YsS (PM3MUECKHUE BEJMUMHBIL: JaBIIEHUE Ta3a, TeMIlepaTypa, CpeaHsis
KMHETHYecKas SHEprus Xa0THUYECKOTO JIBUKECHUS MOJIEKYII,
CpeIHEeKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHeprusi, padora ra3a, KOd(QQHUIMEHT IOJE3HOro AEHCTBUS
TEIUIOBOTO JBHUTraTENsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX O0O3HAYEHUS W €AWHUIBI, HAXOJIUTh
(dopMyInbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUYICCKUC CBOICTBa BCIICCTBA n
SJICKTPUYCCKUC SBJICHUA (HpOLICCCLI), HCIIOJIb3YH (bPI3PI‘-ICCKPIC BCJIMYHHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUUYECKOE TMOoJie, HaANpsHKEHHOCTh IO,
MOTEHLIKAN, Pa3HOCTh NMOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUN CMBICIT UCTIOIb3YyEMbIX BEIMYUH, UX 0003HAUCHUS U €IUHHUIIbI;
yKa3bIBaTh (OpPMYJIbI, CBA3BIBAIOIIME NAaHHYIO (DU3MYECKYI0 BEIMYHUHY C
JIPYTMMH BETUYMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3HUYECKHE
3aKOHbl M TPUHIUIIBLI: 3aKOH BceMupHoro tsrotenus, I, II m III 3akoHbI
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW HHEPrHH, 3aKOH COXpPaHEHUS
UMITyJbCa, MPUHLUI  CYNEPHO3UIMH CHJI, MPUHIUI PABHOIPABHS
MHEPLUUATBHBIX CUCTEM OTCYETa; MOJEKYISIPHO-KHHETUYECKYIO TEOPHIO
CTPOEHMS BEIIECTBA, IAa30BbIE 3aKOHbBI, CBA3b CPEIHEH KUHETHUECKOMN
SHEPTUU TEIUIOBOTO JIBMKEHHS MOJIEKYN C aOCONIIOTHOW TeMIepaTypoH,
IEPBBIH 3aKOH TEPMOJUMHAMMKHU; 3aKOH COXPAHEHMS 3JIEKTPUYECKOrO
3apsaa, 3akoH KyioHa; mpu 3TOM pas3iuyaTh CIOBECHYH (DOPMYIHPOBKY
3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE M YCIOBHS (IpaHUIBI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC TMPHHLMIBI JEHCTBUS MAIlWH, NPUOOPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyarh YCIOBHS HMX  0€30MacHOTO
HCIIOJIb30BaHNUs B [IOBCETHEBHOW KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBarh npobiemMy (3a1ady) U TUIOTE3y YYEOHOTO IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000PYI0BaHUS, TIPOBOJIUTE OIIBIT
1 (GOPMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKHX BEJIHYUH,
[P 3TOM BBIOMpATh ONTHMAJIbHBIA CHOCOO HM3MEPEHHUs U HUCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXIY (PU3UYECKHUMH  BEIMYUHAMH  C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBATh  pPe3ylbTaThl  TOJYyYEHHOM  3aBUCHUMOCTHU
(GU3NYECKUX BEIUYMH B BHJE TAOMUIl U TpaduKOB, JI€JIaTh BBIBOJIBI I10
pe3ynbTaTam UCCIIeI0BaHUS

CobmroiaTh mpaBmiia 0€30MacHOro TpyAa MNPy MPOBEICHUN UCCIETOBAHHHN B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C MCIOIh30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYIOBAHHUS

Pemarp pacuérHbie 3amauM C SIBHO 3aJlaHHOW (PU3MYECKOW MOJENbIo,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3aaui BBIOUPATh (PU3UYECKYI0 MOJAEINb, BBIICIATh (PU3HUECKUE BETUYHHBI
U QopMynbl, HEOOXOAMMBIE ISl €€ peIlIeHHUs, MPOBOIUTH PacCUEThl U
OIICHUBATH PEATHHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3MUECKOM BEIIMUMHBI

Pemiate Kau4C€CTBCHHLBIC 3aga4uu: BBICTpAanBaATb JJOTHYCCKH
HCIMIPOTUBOPCUMUBYIO ILICIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOfI Ha HW3YYCHHBIC




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IG SABJICHUA

10.15

Hcnonb3oBaTe  HpU  pelleHUH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOMCKA, CTPYKTYPUPOBAHUS,
UHTEPIpETallud ¥ TPEICTaBICHUS Y4eOHOH M  HayYHO-TOMYJISIPHON
uHpOpMAaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOUYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBATH MOTY4aEMYyI0 UH(POPMAIIIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/Ia POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOMIETO MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUH

Hcnonp30BaTh TEOpETUYECKHUE 3HAHUS 1O (DU3KMKE B IMOBCEIHEBHOW XU3HU
st obOecrieueHrss 0€30MACHOCTH TIpH  OOpalleHHH C NpuOopaMHu |
TEXHUYECKUMHU YCTPONCTBAMU, JUISI COXPAHEHUS 3I0POBbS M COOJIFOICHUS
HOPM 9KOJIOTUYECKOTO TIOBE/ICHUS B OKPYKAIOIIEH cpere

PaGorarh B rpymme C BBIIOJHCHUEM pPa3IMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIbI, PAIMOHATIBLHO PACHPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYalMsSX, aJCKBaTHO
OLICHUBATh BKJIAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMaTpuBaeMoid MPoOIIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOU TEXHUKH
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHUIBl MPUMEHEHHUS HM3YYEHHBIX (PU3UUYECKUX MOJEIIeH:
TOYEUYHBIN DJJIEKTPUYECKUHN 3apsf, sAepHas MOJEIb aToMa, HYKJIOHHAas
MO/JIeJIb aTOMHOTO siJIpa MpHU pelIeHNH (PU3NUYECKHUX 3a]a4

11.3

Pacnio3naBath (uznueckue sBIeHUS (MPOLECcChl) U OOBIACHATh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMHUKH W KBAaHTOBOW (HU3UKH: AIICKTPUYCCKAs
POBOJUMOCTh, TEIJIOBOE, CBETOBOC, XMMHYECKOE, MAarHUTHOE CHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIUS, ICHCTBHE
MarHUTHOTO TIOJISE HAa TMPOBOJHHK C TOKOM U JBHXKYINUICS 3apsn,
AIIEKTPOMArHUTHBIE KoneOaHus " BOJIHBI, NPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpEIOMIICHHE, WHTepdepeHIus,
nudpakiys U MOJSApU3aIMs CBETA, AUCIEPCHs CBeTa, (POTOIIEKTPHUSCKHIA
s dekt (porodddexT), cBeTOBOE aBi€HHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJa,  ©CTECTBEHHAas M HCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnuceBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DIEKTPUUECKYI0 IPOBOAUMOCTh Ppa3JIMYHBIX CpeA) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYMHBI: JICKTPUUICCKUI 3apsif], CHIIa TOKa, SJICKTPUUECKOE HANPSDKEHUE,
ANIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh moTeHnuanos, JJC, pabora
TOKa, WHIYKIHMS MarHUTHOTO ToJs, cuia Awmmepa, cwia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, SHEPTHsI SJICKTPUUYECKOTO M MAarHUTHOTO ITOJICH,
MEPUOJT U YacToTa KOJICOAHWH B KOJIeOATEIbHOM KOHTYpE, 3apsii W Cuja
TOKa B TIPOIECCE TapMOHMYECKHX O3JCKTPOMAarHUTHBIX KOJICOaHHH,
(GOKyCHOE pacCTOsSHHE U ONTUYeCKas Ccuja JIMH3BI; NP ONUCAHUU
MMpaBUJIbHO TPAKTOBATb (1)I/ISI/I‘I€CKI/II\/JI CMBICJI HCIIOJIb3YCMBIX BCIIMYHUH, HUX
0003HAUEHHsI U EIMHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3HYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YCHHBbIE KBAHTOBBIE SIBICHHS M TPOIECCHI, HCIOIb3YS
(u3HYECKHEe BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETAa, SHEPrUs M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (POpPMYJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUYECKYIO BEITUYHMHY C
JPYTMMH BETUUMHAMU, BBIUUCIISITH 3HAaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath GU3NYECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3HMUECKue
3aKOHBl M NPUHLUIBLI: 3akoH OMa, 3aKOHBI MOCJIEI0BAaTEIbHOTO U
HapajIeNIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3akoH Jlxxoynsa — JIeHna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO paclpOCTPaHEHUS
CBETa, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIIEHUS CBETAa, YPaBHEHUE
OnHiTeitHa 111 Qoroaddexra, 3aKOH COXpPaHEHUS DSHEPrUH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4Hcla, MOCTynaTel bopa, 3aKkOH pajgnOaKTHBHOIO
pacnaza; mpu 3TOM pas3IuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXEHHWE M ycjuoBHs  (TpaHMIbI,  oO1acTh)
MPUMEHUMOCTH

Omnpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMUM MAarHUTHOTO  TOJIs
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHia

Ctpouth M ONMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pPKajoM,
TOHKOH JTUH30U

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (I)I/I3I/I‘ICCKI/IX SIBJICHUA U
MMponeCcCoOB C UCITIOJB30BAHUEM ITPAMBIX U KOCBECHHBIX HSMGPGHHﬁ; IIpu 5TOM
dbopmynupoBath podiemMy (3a1a4dy) ¥ THIOTE3y YI4EOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pPYI0BaHUS, MPOBOJUTEH OMBIT
1 GOPMYIUPOBATH BBHIBOJIBI

11.10

OcyiecTBIITh NpsIMblE M KOCBEHHbIE M3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO HM3MEpPEHUS U MCMOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH (M3UYECKUX BEJIMYUH C HCIOJIb30BAHUEM
OpSMBIX U3MEPEHUH; pU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH
pe3ybTaThl TOJIyYEHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIUI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIEeIOBAHUS

Cobmoath mpaBuiia 0€30MaCHOTO TPYy/a NP MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOCKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCPHUTCIbHBIX YCTpOﬁCTB u
1abopaTopHOTrO 000PYIOBaAHUS

Pemate pacuérHple 3amaud ¢ SBHO 3aJaHHON (DU3MYECKON MOJIENBIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAJIM3a YCJIOBUS
3a/1a4u BHIOMpaTh (PU3UYECKYIO MOJCIIb, BBIICIATh (PU3MUECKHE BEITUYMHBI
U (QOopMyIBl, HEOOXOAWMBIE JUIsi €€ pEelmIeHHsS, MPOBOAUTH Pacu€Thl U
OIICHUBATh PEATbHOCTH IMOJIYICHHOTO 3HAYCHHS (PH3UIECKON BETHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaHUBAaTb JJOIT'M4YCCKHU
HCIIPOTUBOPCUUBYHO ILICIIOYKY paCCY)K,HCHPlﬁ C OHOpOﬁ Ha H3Y4YCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

Hcnonb3oBaTh  HpU  pelIeHMH  y4eOHBIX  3ajjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM U1 IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpHpeTallud ¥ MpeJICTaBlIeHUs] Y4eOHOH M  Hay4yHO-IOMYJIIPHOM
uHpOpMaLlMY, MOJYYEHHOM U3 pa3jIMyHBIX HCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOTY4aEMyIO HH(POPMAIHIO

OOBSCHATh TPUHLMUIBI JIEWCTBHS MAaIlWH, NPUOOPOB W TEXHUYECKHX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MacHOr0 WCIOJIb30BAaHUS B
MOBCEIHEBHON KU3HHU

11.17

[TpuBOIUTE pUMEPHI BKJIa/1a POCCUNCKUX U 3apyO0eKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IIPOIECCOB OKPYKAIOLIETO MHUDA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeOpEeTUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHust 0e30macHOCTUM TNpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, I COXPAaHEHUS 3/0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT0 IOBEICHUS B OKPYXKAIOILIEH cpee

11.19

PaGorate B rpymnme C BBIMOJHEHHUEM pA3IUYHBIX COIMATIBHBIX POIIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAMOHATBHO PACIPENCTATh 00S3aHHOCTU U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CHUTYyaAllMAX, aJCKBATHO
OLCHMBATb BKJIaJ KaXJA0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunble meTonawl
IIO3HAHMS OKpYXkKarolero Mupa. Pons sxkcniepumenTa
U TEOpUM B IIpollecc€ TMO3HAHUA IPUPOABL.
DKCIepuMEHT B pu3uKe

1.2

MonenupoBanue ¢usuueckux  ABICHUA |
nporeccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBl M TEOpHM. ['paHUIBl IPUMEHUMOCTH
¢u3MYeCKUX 3aKOHOB. [IpHHIMII COOTBETCTBHSL.
Porb m wmecro ¢msukun B hopMHpOBaHHH
COBPEMEHHOM  HAay4yHOH  KapTHHBI MHpa, B
NPaKTHYECKOH eSITENbHOCTH JIIOeH

MEXAHHUKA

2.11

#H#HPart##KUHEMATHUKA

Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro JaBmxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CckopocTb (CpeAHsss CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKIUU Ha OCH CHCTEMbI KOOPAMHAT.
CrnoskeHue nepemMeIeHnii u CI0)KEHNEe CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIUHEITHOE
IBIWKEeHHE. ['paduku 3aBUCUMOCTH KOODPJMHAT,
CKOPOCTH, YCKOPEHHS, IyTH U TEepEeMEUICHUs
MaTepUAIbHON TOUYKU OT BPEMEHHU

2.14

2.15

2.16

CBoOoaHoe mageHre. Y CKOpeHrue CBOOOIHOTO
maaCHUuA

KpuBonuneiinoe JBHIKEHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKH IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHENWHAs CKOpocTh. [lepuon u
yactoTa. [{eHTpocTpeMUTEIbHOE YCKOPEHUE

TexHuueckue YCTpOﬁCTBaZ CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCIIHBIC U PCMCHHBIC IICPpCAaAIn

2.1.7

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopocTH. MccienoBaHne COOTHOIIEHHMS MEXAY




2.2

2.3

IIyTSMHU, IIPOMICHHBIMU TEJIOM 3a
HOCJIeIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue IBHKEHHS
HapuKa B BSI3KOW XHIKOCTU. M3yueHne ABHIKEHHS
Tesna, OpOIIEHHOTO TOPU30HTAIBHO

#H#Par### IMHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHocTH ['anmunes. Ilepsbiid
3ak0oH HproTtoHa. lHepiuaibHbie CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIMI Cynieprno3uiiiy CUil

2.2.3

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
unepuuanbHoit cucreme orcuéra (MCO). Tperuit
3akoH HproTOHa [U1 MaTepHaIbHBIX TOYEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuia TKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH I'yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
Tpenusi. Cuia CONpOTUBIICHUS TIPU JBIKEHUH TEa
B JKUJIKOCTH HJIH ra3e

2.2.7

2.2.8

2.2.9

[TocrynarensHoe W  BpamaTeIbHOE  JIBHIKCHUE
abCOIOTHO TBEPAOIO TEa

MOMEHT CHJIbBI OTHOCHUTEIBHO OCH BpalllCHHUS.
I1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIrO TEa B
nCo

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HaKJIOHHOM IUIOCKOCTH TOJ JeHCTBHEM
HECKOJIBKUX cHil. MccienoBanue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIUX B JIedhopMupyeMoit
NPYXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VMccrnenoBanue yClIoBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

###Par###3AKOHBI COXPAHEHHMA B MEXAHUKE

2.3.1

2.3.2

2.3.3

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMIyabC cuilbl U U3MEHEHHE
UMIIyJIbCa Tea

3akoH coxpaHeHust nMmiyiasca B ICO. PeaktuBHOE
JIBUKECHHE

Pa6Gora cunel




2.34

MOoIIHOCTh CUIBI

2.3.5

2.3.6

2.3.7

Kunernueckass dSHeprusi MarepuaibHOH  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTreHnuanbHas SHEPrus
yIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennmanpHas SHEPrUs Teja BOJMU3M MOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIbI. CBSA3b
pa6OTBI HECIMOTCHIUMAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4JeCKOM OHCPIrun CUCTEMBI  TCII. 3akoH
COXpPaHCHUA MEXaHUYeCKOM SHEpPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpPOMCTBA:  JBM)KCHHE  PAaKer,
BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[TpakTudeckue padoTel. 3ydeHue cBA3M CKOPOCTE
Tel mpu Heympyrom ynape. MccnemoBanue cBS3U
paboThl CcHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTUM Tela

3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
#i#Par##H##OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUN

OcHoBHBIE II0JIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TEOpUH. BpOyHOBCKOE [BHIKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
YacTHUL BENleCTBa
Monenu cTpoeHHsl ra3oB, XKHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHUE CBOMCTB BELIECTBA HAa OCHOBE
JTUX MOJEeN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossuHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus
Mopnens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUM HJCAIIBHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [llxana remneparyp KenpBruna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M301poLiecchl B HASAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30xo0pa, nzobapa

3.1.9

3.1.10

TexHuuyeckue ycTponucTBa: TepMOMETp, OapoMeTp

[IpakTrueckue paboTel. MI3MepeHne Maccsl BO3ayxa
B KJacCHOW KoMmHare. VMccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpamMH COCTOSIHUS Pa3peKEHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

Tepmonunamudeckas cUcTeMa. Bnaytpennss
SHEPTUs TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
HHEPrusi OJHOATOMHOTO UJEAIbHOTO Ta3a

3.2.3

33791031 TEIUIONEpEIavun: TEIIONPOBOJHOCTb,
KOHBEKUMA, U3JIy4YyeHHue. TertoéMKOCTh  Telna.
VnaenpHasd  TEIUIOEMKOCTb  BeliecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K HM30IPOLECCaM.
['padrueckast uHTEpIIpEeTaIys paboTHI ra3a

3.25

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIEUCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBaHus SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT moe3Horo
nevictBus (nanee — KI1J1) termoBoit Mmammubl. [ukon
Kapno u ero KII[{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTumMocTh
IIpOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEINH.
DKOJIOTHYECKHE TTPOOTIEMBI TEIIJIOIHEPTETHKU

TexHuuecKkne yCTpoiCTBa: JBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIbHUK, KOHUIIMOHED
[IpakTnueckue pabotel. M3mepenue ynenbHON
TEIJIOEMKOCTH

3.3

###Par#H#ATPEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

331

3.3.2

[NEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCalMA. I/IcnapeHHe )51
KUIICHUC. YILCJ'ILHB.SI TCIIJIOTAa Hap006pa3OBaHI/I}I.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOCONOTHAS ¥ OTHOCUTENbHAS BIXXHOCTh BO3IyXa.
Haceliennslii nap

3.33

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPONUS CBOWCTB KpucTaylioB. JKuakue
KpucTayiibl. CoBpeMEHHbIE MaTepHaIbl




[InmaBienne M KpucTauM3anus. Y AeiabHasl TEMIOTa

334
riaBnenus. Cyomumanus
3.35 YpaBHeHUE TEIUIOBOTO OaaHca
TexHuueckue YCTpOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTYUCHUS
COBPEMEHHBIX  MaTepuajioB, B TOM  YHCIE
HAaHOMATEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue paboTel. M3mepeHue BIAXKHOCTH
BO3/yXa
4 SJIEKTPOAMMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 OneKkTpu3anus Tell. JJeKTpudeckuid 3apsa. Jlsa
BUJA DJIEKTPHUECKUX 3apsIOB
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOTHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3aumopeiictBue 3apsaoB. 3akoH Kynona
DJIeKTpUUYECKOe ToJie. Hanpsoxénnoctsb
4.1.5 anekTpudyeckoro mois. IlpuHnun cymneprno3uuu.
Jluany HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora CHII AIIEKTPOCTATUIECKOTO TOJISL.
[Torenmman. Pa3HOCTh MOTEHIHAIIOB
41 [IpoBOAHMKKM ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 ANEKTPUIECKOM ToJIe. Jwusnexrpudeckas
MIPOHHIIAEMOCTh
OnexrpoémkocTs. KonaeHcaTop. OJIEKTPOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrus 3apsyKEHHOTO
KOHJIeHcaTopa
TexHuueckue yCTpOHCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIuTa,
3a3eMJICHHE  DJIEKTPONpPUOOPOB,  KOHIEHCATOD,
KCEPOKC, CTPYHUHBIN ITPUHTED
4110 HpaKTI/I‘ieCKI/Ie paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJICHCATOpa
##Par#H#IIOCTOSHHBIN DJIEKTPUYECKHHM TOK. TOKH B PA3JIMYHBIX
CPEIAX
VYcnoBus CYIIECTBOBaHMS MOCTOSIHHOTO
421 ANIEKTpUYeCcKoro Toka. Mcrounnku Toka. Cuia Toka.
4.2 ITocTosiHHBIN TOK
422 Hanpsokenue. 3akon Oma Ji1st yyacTka Lenu
423 DJeKTpuvecKoe COIIPOTHBIICHUE. VY nenbHOE

COIIPOTUBJICHHUEC BEIICCTBA




4.2.4

[locnenoBarenbHOEe, MapajjIebHOE, CMEIIAHHOE
COCTMHCHHE TIPOBOTHUKOB

4.2.5

4.2.6

Pabora snexTpuueckoro Ttoka. 3akoH Jlxoyms —
Jlenna

MOH_[HOCTI) SJICKTPHUYECCKOI'O TOKa

4.2.7

anekTpolBkymas cwia (manmee — OJC) wm
BHYTpEHHEE CONPOTUBICHHE HCTOYHHUKA TOKa.
3aKoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
anleKkTpruecKkoi nen. KopoTkoe 3amMbpIkaHue

4.2.8

ONEeKTpOHHAas NPOBOJAUMOCTb TBEPIBIX METAJIOB.
3aBUCUMOCTb  COINPOTUBJIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITY4YKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHass H IMpuMecHasd

MPOBOAMMOCTh MOJYNPOBOAHUKOB. CBoiicTBa P-N
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4211

ONeKTpUUECKUM TOK B DIIEKTPOIUTAX.
DIIEKTPOIUTHYECKAs JUCCOLHAINS. DIECKTPOIIN3

4.2.12

4.2.13

DneKTpuueckuii Tok B Trazax. CaMOCTOATENbHBIN U
HECAMOCTOSTENbHBIA  pa3psan. Pasnuunble THIBI
CaMOCTOATENILHOTO pa3psana. Monuus. [1lnazma

TexHuuecKkue yCcTpONCTBa: aMIIEpMETpP, BOJIBTMETD,
peocTar, UICTOYHUKH TOKA, DJIEKTPOHArpeBaTeIIbHbIE
IpuOOpBI, JJIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP CONPOTUBJICHUS, BAKYYMHBIA JHOJ,
TEPMUCTOPHI u ($hOoTOpE3UCTOPHI,
ITOJIYIIPOBOTHUKOBBIN TNOJI, TAJIbBAHUKA

4.2.14

11 KJIACC

Kon
pa3nena
4

4.3

Koanposepsiemoro
3J1eMEeHTa

[TpakTnyeckue paboThl. HM3ydeHue CMeIIaHHOTro
COEJMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COTIPOTUBIICHUSI. HaOnronenue
AIIEKTPOIIN3A

IIpoBepsiemble 3JIeMEHTHbI COIEP:KAHUS

SJIEKTPOAMHAMUKA

##HPar##MATHUTHOE I1OJIE. ODJIEKTPOMAT'HUTHAA MHAYKIMA




IlocTossHHEIE MAarHuThbL. B3aumoneiictBue

43.1
MOCTOSIHHBIX MarHUTOB
MarnuTtHOoe 1osie. BEKTOp MarHMTHONM MHAYKIIMH.
432 IIpunuun cynepno3unmu. JIMHMM  MarHUTHOR
e uHayKnud. KapTuHa JTHHAE MarHUTHON WHIYKITAH
TOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ ToKoM. KapTuna
JUHUN TOJIsL JUTMHHOTO MPSIMOTO TIPOBOJHHUKA U
4.3.3 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHMKA, KATYIIKU C
TokoM. OmeiT  Opcrena.  BsaumopeiictBue
MIPOBOJHHUKOB C TOKOM
434 Cunia Amriepa, €€ MOJTyJIb M HalpaBJICHHUE
Cuna Jlopenna, e€ Moaynb U HampaBIcHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIbI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cunbl JlopeHia
4.3.6 SIBIICHHE ICKTPOMArHUTHON HHTYKITUN
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJC wuHaykouu. 3aKOH  3JIEKTPOMAarHUTHOM
e uaayknud Papajest
Buxpesoe snexkrpuueckoe nosue. 9JC uHIyKIIMU B
4.3.9 IIPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTh. fIBrieHne camouHaykiuu. DJ[C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIs KaTYHIIKU C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1€
TexHUYecKne yCTpOMCTBA: MOCTOSIHHBIE MATrHHTHI,
4.3.14 AJIEKTPOMATHUTHI, 3JIEKTPOJIBUTATENb, YCKOPUTEIN
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[IpakTueckue paboThl. M3ydeHHe MarHUTHOTO
MOJIsL KaTyIKu ¢ TokoM. MccnenoBanue aeicTBUs
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanune SIBIIEHUS 3JIEKTPOMArHUTHON
WHIYKITUN

5 KOJIEBAHUA 11 BOJIHBI
#H#HPar#t##MEX AHYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU S
Konebarenbnas cucrema. CBOOOIHBIE KOJICOAHUSI.
5.1 51.1 INapmonnueckne xonebanus. Ilepuosn, dacroTa,
aMIuInTya U dasza KoyeOaHu
5.1.2 [TpyxuHHBINA MassTHUK. MaTeMaTH4eCKUI MassTHUK




5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemarnyeckoen  OUHAMHMYECKOE  OIUCAHME
K0J1e0aTeNbHOIO IBUKEHUS

5.1.4

IIpeBpamienue dSHepruv IpU  TAPMOHUYECKUX
Konebanusax. CBs3b  aMIUIUTYABl  KoJeOaHHA
MCXO/IHOM BEIWYHMHBI C aMIUTUTYIaMHU KoJeOaHHi
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebarenbHbrii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIHHOM
KoJIe0aTenbHOM  KOHTYype. AHAIOTHS  MEXIY
MEXaHUYECKUMU u AJIEKTPOMAarHUTHBIMU
konebanusmMu. @opmyna Tomcona

5.16

5.1.7

5.1.8

3akoH COXpPAaHCHUA OHEPIrun B nacaJlbHOM
K0J1€0aTeJIbHOM KOHTYpE

Boinyx1eHHbIE MEXaHUYECKUE KOJICOaHUS.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

[lepemennbIil Tok. CUHYCOMAIBHBIN NTEPEMEHHBIHI
TOK.

5.19

5.1.10

Mo1HOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICHCTBYIOILIEE 3HAYEHHUE CHUJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoincTBo, nepepada U
norpedieHue NEKTPUYECKON SHEPIHH.
OKOJIOTUYECKHE  PUCKH  TPH  IPOU3BOJCTBE
AIEKTPUUECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BAaHUs JIEKTPOIHEPTUH B IOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

Texnuueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepesayd

IIpakTueckue paloThI. Hccnenosanne
3aBHCUMOCTH II€PHO/Ia MaJIbIX KoJieOaHuil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccnenoBanue IEpEMEHHOrO TOKa B LENH U3
MIOCJIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYLIKH U pe3UcTOpa

#H#HPartH#MEX AHUYECKUWE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBHS
591 pacrpoCTpaHEeHHUSL. [lepuon. CkopocTb
pacnpocTpaHeHHs U JUIMHA BoJIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI
599 ###Par###  Uurepdpepenuns u  audpaxmus

MEXaHHUYECKUX BOJH




5.2.3

3Byk. CkopocTh 3ByKa. I'poMKoCTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

5.24

ONEKTPOMarHUTHBIE BOJIHBI. YCIIOBUS H3JIY4ECHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTanus
BeKTOpOB E, B 1 v B 211€KTpOMarauTHOW BOJIHE B
BAaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMIICHUE, HOJISIpA3ALU, Tudpakuus,
uHTepdepenims. CKOPOCTb  AIEKTPOMArHUTHBIX
BOJIH

[IIxana »aekTpoMarHUTHBIX BOJH. [IpumeHeHue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpuHIMIBI ~ paguoCBsi3W U TElEBUICHUS.

Pannonokamnus. DIEeKTpOMarHUTHOE 3arps3HEHUE
OKpYXKAaroIIel cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3ByKOBas JAMArHOCTUKA B
TEXHUKE W MEIULMHE, Pajgap, paguoNpUEMHUK,
TeJIeBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

H#HPar####OII TUKA

[IpsmonuHeitHOE  paclpocTpaHeHHE CBeTa B
onHopoaHou cpene. Jlyu cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHbl OTPAKEHUS CBETa.
[TocTpoenne n300pakeHH B IUIOCKOM 3epKaie

5.3.3

5.34

[Ipenomnenue cBera. 3aKOHBI IPEJIOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus cBera. ClnoxHbINA cocTaB 0e10ro cBera.

[BeT

5.3.6

Cobwuparoriue U pacceuBaroniue JUH3BL. TOHKas
nuH3a. OOoKycHOe paccTOsSHUE M ONTHYECKasl cuiia
TOHKOM JuH3bl. [locTpoeHune wu300paxeHUil B
coOuparomux 1 paccenBaromux jauH3ax. opmyna
TOHKOM JIMH3EI. Y BeJIMUEHHE, JaBaeMOe JTHH30H1

5.3.7

5.3.8

IIpenenst IIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKH

Wntepdepenus ceta. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOIr01eHUS MaKCHMYMOB "
MUHHUMYMOB B HUHTEP(QEpPEHIIMOHHON KapTHUHE OT
JIBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB




Judpakuus cera. udpakiuonHass pemeTka.
VYcnoBue HaOMIONCHHS TIaBHBIX MAaKCUMYMOB IIPH

°:3.9 MajJeHud  MOHOXPOMATHYECKOTO  CBeTa  Ha
I (paKITMOHHYIO PEIIETKY
5.3.10 [Monstpusanus ceera
TexHuueckue YCTpOMCTBA: OYKH, Jyma,
5311 dboToanmapar, MIPOCKITMOHHBIN ammapar,
e MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs OIITHKa,
TudpaKIMOHHAS PEIIETKA, TIOJSPOU]
[Ipaktnueckue pabotTel. M3mepeHue mokazaTens
5312 MPEJIOMIICHUS. HccnenoBanue CBOMCTB

n3o0pakeHuil B nuH3ax. HaOmronenue mucniepcuu
cBeTa

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJ1aCCHYECKOM
MexaHuku. [locTynarel TeOprH OTHOCHUTEIHLHOCTH:
WHBApPUAHTHOCTh MOJYJIS CKOPOCTH CBETa B
BaKyyMe, IPUHUUIT OTHOCUTEIbHOCTH DUHIITEITHA

6.2

6.3

OTHOCHTEIIBLHOCTh OIHOBPCMCHHOCTH.
3aMCI[JIeHI/Ie BPEMCHHU U COKpAIICHUC OJIMHBI

DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

6.4

Cesi3p  Maccel C DJHEPrMed M HUMIIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIUs MOKOSI CBOOOJHOM
YaCTHLIBI

7.1

KBAHTOBAA ®U3MKA

#iHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

711

7.1.2

7.1.3

®otonsl. Dopmyna I[lmaHka CBSI3M SHEPruu
¢oTOHAa € €ro 4YacToToW. DHEpPrusi U HMITYJIbC
dboTtona

OtxkpbITHE U uccnenoBanue Gorodrpdexrta. ONbIThI
A.T'. CroneroBa. 3akoHsb! hoTodddexTa
VpaBHeHnue O#HITeiHa a8 poTorddexTa.
«Kpacnas rpanuna» gorosdpdexra

7.1.4
7.15

Hasnenue cera. Onbitel [1.H. JIeGeneBa

XUMHYECKOE NeHICTBUE CBETA

7.1.6

TexHuueckne yCTpOHCTBa: ($hoTOIeMEHT,
dboTomaTuMK, COTHEUHAs OaTapesi, CBETOIUO]]

7.2

721

CTPOEHUME ATOMA

Mopens aroma Tomcona. OnbiTer Pezepdopaa mo
MCCIIE0BAHUIO CTpOeHUs aTroMa. [Tnanerapnas
MOJIeJIb aTOMa




71.2.2

IToctynarer bopa. HM3nyuenue u moryonieHue
(GOTOHOB TpU MEpPexojie aToMa ¢ OAHOIO YPOBHS
sHepruuM Ha napyrou. Buaer cnektpoB. Crekrtp
YPOBHEM 3HEPruu aToMa BOJIOPOaA

7.2.3

BosiHOoBBIE CcBOMcTBa yactul. Bonubl ne bpois.
KopmyckymnspHo-BonHOBOH nyanmu3m. Judpaxius
3JIEKTPOHOB HA KpHUCTAIIIaX

724

7.2.5

CrioHTaHHOE U BBIHY)KJIEHHOE  H3JIy4YCHHE.
YCTpoiicTBO M IPUHIIMIT PaOOTHI J1a3epa
TexHUuecKrne yCTpPOMCTBA: CHEKTPAJIbHBIM aHAIU3
(cTieKTpOCKoOII), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertonbl HaAOJIOICHUS u pETHCTpALUH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OTtkpeiTHe paguoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACIICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenusi. CpoiictBa anbda-, Oera-, ramma-
u3Ny4eHus. BausHue pagnoakTUBHOCTH Ha KUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHAa M HeWTpoHa. HykioHHas
Monenb sapa lelizenOepra — MBaHeHko. 3apsin
anpa. MaccoBoe yucino sapa. M3oromnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBIN W TO3UTPOHHBIN
Oeta-pacma. [Mamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprus CBsI3U HYKIOHOB B siipe. SliepHble CHITBL.
Jedext maccsl siapa

SAnepHble peakuuu. JleleHUE U CUHTE3 sIIEp

7.3.7

7.3.8

7.3.9

AnepHblii  peaktop. TepMoOsIepHBIM  CHUHTE3.
[TpoGyieMbl U MEPCHEKTUBBI SAEPHON IHEPrETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

OnemeHTapHble 4yacTHIbl. OTKpBITHE MO3UTPOHA.
@yH1aMEHTAIIbHBIE B3aUMOICUCTBUSA
TexHudeckne yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, siaepHblit peaktop, aToMHas 6om0a

7.3.10

[IpakTnueckue pabotel. MccnemoBaHue TpeKoB
yacTull (110 roTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC NBUXKCHUC

8.2

8.3

ConneuHast cucrema. [lmaHeTsl 3€eMHOM TpPYIIIBI.
[InaHeThI-TUTaHThl U UX CHYTHUKHU, KAPIUKOBHIC
riaHeTsl. Masbie Tena ConHEeYHON CUCTEMBI

Connne, ¢orochepa m armochepa. ConHeuHnas
aAKTHBHOCTb

8.4

HcTtounuk sHeprun CosHLA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 150.
B3aUMOCBs3b. [lnarpaMma «CHeKTpajgbHbIA KJIAcC —
CBETUMOCTBY. 3BE311bI TJ1aBHOU
MOCJICIOBATEIbHOCTH. 3aBHUCHUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3 ] IJIaBHOM
[IOCJIEI0BATEIbHOCTH

8.6

H##HPar#H#BHyTpeHHee CTPOCHHE 3BE3I.
CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKICHUI
u 3Bosroruu CoJHIIa ¥ 3BE3]1. DTanbl JKU3HU 3BE3]T

8.7

Mneunsnii Ilyte — Hama ['anaktuka. CnmpanbHast
cTpykTypa ['anakTuku, pacnpeneneHue 3BE3 , ra3a
u neud. llonoxxenne u apwxenune ConHLAa B
[NanakTuke. [lnockas u chepruyeckas NOICHCTEMBI
l"amakTukn

8.8

8.9

8.10

Tunel ramaktuk. PaguoramakTuku M KBasaphbl.
YEpHble ABIPHI B sIpax rajJakTHK

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u panuyc
Bceenennon, teopuss bosbiioro B3peiBa. Monenb
«ropsuei Beenennoii». PenukroBoe usiydeHue

MacuirabHas CTPYKTypa Bcenennon.
MeraranakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU




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

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpamMMbl CpeIHEero 001ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHI pacro3HaBaTh (DU3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararommuMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMHA n

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

ChopMUpOBaHHOCTh YMEHHM MNPUMEHSATh 3aKOHBI KIIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJMHAMUKH, KBAaHTOBOH (DM3HWKHU I aHAIHM3a M OOBSCHEHHS
SBJICHU MUKPOMHpA, MaKpOMHpa U MeraMupa, pa3jinyaTh YCIOBHS
(rpanunbl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOImMi xapakTep (pyHIaMEHTalIbHBIX 3aKOHOB M OTPAaHHYEHHOCTb
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJIOKEHUS,  3aKOHBI M|

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopmupoBaHHOCTh yMEHHUs peuiaTh pacu€THbIE 3a7aud C SBHO
3aJlaHHOM W HESIBHO 3aJaHHOW (U3MYECKON MOJENbI0: Ha OCHOBAaHUH
aHajM3a YyCJIOBUsS BBIOMpaTh (U3UYECKHE MOJCNH, OTBEYAIOIIne
TpeOOBaHUAM 3a/1a4u, IPUMEHSTH (DOPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHMs 3a/iay, IPOBOJAUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, aHAJIU3UPOBATh pe3yJbTaThl |
KOPPEKTUPOBaTh  METOJBI  pelieHusT ¢  Yy4ETOM  TOJTyYeHHBIX

pe3yabTaTOB

Pemate kadecTBeHHBIE 3a/1a4yu, TpPeOyIOIME NMPUMEHEHUs] 3HAHUA W3
pa3HBIX pa3feNioB IMIKOJHHOTO Kypca (DU3MKH, a TakKe WHTETpaliu
3HAHUM M3 JIPYTUX MPEIMETOB E€CTECTBEHHOHAYYHOI'O  IMKJIA:
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PpACCYyKIEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bnanecm/le SIBJICHUSA




Bnanenue OCHOBHBIMH MeToAaMH1 Hay4HOT'O MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMpSIMbIEe U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIMYUH, BBIOMpas ONTHMAalbHBIA CHOCOO
W3MEPEHUSI U HCIIOJIb3YSl U3BECTHBIE METOJbl OLEHKH IOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCHOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBbIE Pe3yJbTaThl, UCIONb3YsS (HU3MUECKHE TECOPUHU, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABI; COOMIOAATh MpaBuUiia O€30MacHOr0 Tpyaa
[IpU MPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JICSITEIBHOCTH  C  HCIOJb30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIabOopaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh M OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeCTaBICHUI 0 paloOHAIbHOM
MPUPOJONOIb30BaHUM, a  TakkKe€  pPa3yMHOM  HCIIOJb30BaHUHU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OmnageHne pa3IUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIuen
(U3NYECKOTO  COJAEpXAaHHUA C  HCIOJIB30BAaHHEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJINn3a U OLCHKU JOCTOBECPHOCTHU nonyqaeMoﬁ HH(bOpMaHHH

ChopmMupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBI Ui aHauu3a W
00BACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3HBIX CHCTEMAX, B MEXKIAIAKTUYECKOM CpeAe; JABUIKECHHS

HeOECHBIX TEJI, DBOIIOLUH 3BE€311 M Beenennon




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

K
on Kon

pasaesa/T IIpoBepsieMblii 31eMeHT cOepKAHUSA
3JIeMeHTa
eMbl

1 MEXAHUKA
11 KNMHEMATUKA

111 MexaHu4deckoe JABHIKCHUC. OTHOCHTENIHLHOCTh

MEXaHHUYCCKOI'O IBUKCHNA. Cucrema orcuéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flt)=(xlr) Wr ) z(z)),

TpaeKTopILs,

IepeMEIIcHIIE:

Ar =r1(ty)—7(t)) =1, —11 =
= (Ax, Ay, Az),

1.1.2

Iy TE.
CrosxeHIe IepeMeleHHil:

Ay =4, +4

CKOpOCTB MaTepHaHBHOﬁ TOYKHU:

__AF
L= —
At

—=(v,,.02).

Ar—s{

Ax ,
1.1.3 v, o=— =1X,. AaHAJIOTHYHO v, =Yy,, U.= I/
At e :

CIoeHIe CKOpPOCTell: o, =0, + 0, -

Beruncnenne nepeMenenys 1 IyTu MaTepUaIbHOW TOUKH

IpU IPSIMOJIMHEHHOM JBM)KEHUH BJIOJIb OCH X TI0 TpauKy




3aBUCUMOCTH V(1)

- _ AD ~,
T§'TCI'I!EIP'FJHIIE MAaTEPHAIBHOII TOYKIL: a = —L =u =
t—30

At
114
Au, . \
a, = =(uv,),". aHANOIIMHO a, = (v, )', a.=(v.)
m - o L = =4
PaBHOMepHOC HpﬂMOHHHeﬁHOC JABHKCHUC:
x(t) = xg + Voxt
X(t)
0
+
1.1.5

[0)

Uy (t) — vg, = const

(t)




1.1.6

117

0x

const

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOC JBHXCHHUC:

v (t)=v, +at
a, = const

-

U;.T - U_ll.'c = zﬂ.‘r [IJ _Il]

L =
HPII IBILKESHINI B OTHOM HAIIPABICHIIH IIVIE S = 1—,}

e

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHSL.

Vi

Yo °

Q Xo ";—

JIBukeHue Tena, OpOIIEHHOTO O] YIJIOM 0L K TOPU30HTY:



1.1.8

[.r{f} =X, +U,f=x +tUcosa-f
1 gt gt

v(E) =y, +Ugt+ 5 =:v.:)+u¢,5.inr;¢-r—T

g, =0

v (t)=uv, =uv,cosa
v (t)=v, +gr=y,sino— g
{gJ_ =—g=const

KpuBonunerinoe npuxenue. [[BiykeHue MaTepuaibHON
TOYKH 10 OKPYKHOCTH.
YrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

wR

[Ipu paBHOMEPHOM JBUKEHHHU TOYKH IO OKPYKHOCTH
21

=—=2
w T Y

2




1.2

27o
. LleHTpOCTpEeMUTEIBHOE YCKOPEHUE TOUKH:

uc

R
. [TomHOE yCKOpEHHE MaTepruaIbHOM TOUYKH

1.1.9

121

1.2.2

TBépnoe Teno. [locTynarenbHoe U BpalaTeIbHOE
JIBUKEHUE TBEPIOTO TENA
JMHAMUKA

WNuepuuaneuble  cuctemsl  orcy€ra. Ilepsslii

Herotona. [IpuHnun otHOcuTensHOCTH ["anunes

Macca tena. IIITOTHOCTE BeliecTBa:

3aKOH




©
I
<13

A

Cuna. [IpuHun cyneprno3uuuu CUi:

-

FpaBHOAeﬁCTB =F +F+.

PpaBHOJEHCTB

1.2.3




1.2.4

Bropoii 3akon Hetorona: 11s marepuanbHoii Touku B UICO

- -

Fl = maq




Ap = FAt
A
p
F
At
pu
F = const
F
const
-—
F, Fy,
125 Tperuii 3akoH HproTOHA 1I11 MaTEpUaANbHBIX TOYEK:
Fi; = —Fy




12

21

3akoH BCEMHUPHOTI'0 TATOTCHUA: CHUJIbBI NPUTAKCHUA MCKIAY

TOYEYHBIMUA MacCcaMy paBHBI
mim;

F=6—p

1.2.6




Cuna tsoxectu. LleHTp TskecTH Tena. 3aBUCUMOCTh CHJIbI
TSOKECTH OT BBICOTBI h HaJ IMOBEPXHOCTHIO IUIAHETHI
paauycom RO:

GMm

M9 = R + h)?

mg

(R

h)

GMm




Cwuia ynpyroctu. 3akoH ['yka:
F, = —kx

F
127 "
—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS:
Ep = uN
F
Tp
UN
1.2.8
Cuna TpeHus NoKos:
Ep < pN
F

Tp

IA




Koaddurment tpenns

JlaBnenue:
P=7%
P
S
1.2.9
F
1
1.3 CTATHUKA
1
F
MOMEHT CuJIbl OTHOCUTEIBHO OCH BPALCHMUS:
M| =Fl, rae | — nnedo cuiibt
F
13.1
F
OTHOCUTENIbHO  OCH, mpoxoxsmed uepe3 Touky O
NEePIEeHIUKYISIPHO PUCYHKY
1.3.2 IlenTp Macc tena. LleHTp Macc cucTemMbl MaTeEpUaIbHBIX




TOYCK:

r
.M
m
1
+
m
2
+
m
1
r




B OIHOPOJHOM IIOJIC TAKECTU

(g = const)




const)
HEHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

VYcnosust paBHoBecus TBEpaoro tena B UCO:

[M;+M, +...=0

1.3.3 - ~
|F+Fy+...=0
#HHHPar###
3akon ITackans
1.34
JlaBaeHnue B )XuAKOCTH, Iokosmeiics B UCO:
p =po +pgh
p
#itHPar#it P
1.35
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
#H#Par###
1.3.6

Apx




1.4

HHHPar#H##
141

BBITECH

CCJIM TCJIO U X KUJKOCTB IIOKOATCA B I/ICO, TO

FApx = ngBmTECH

Apx

pgV

BBITCCH

VYcioBue 1miaBadHus TEN
3AKOHBI COXPAHEHU A B MEXAHUKE

NMitynsc MmaTepralbHON TOYKHU:

p=mv




NMmynsc cuctemsl Ted:

P =D +p2+

p

p

HHHParHH !
1.4.2

+




HEHPar#H##
143

3aKOH U3MCHEHUS M COXPaHCHHS UMITYJIbCa:
B UICO

Ap = A(pl + p2+' . ) = FlBHeLLIHAt + FZBHGLHHAt+' -




1 BHEIITH

At

2BHEIIH

At

B UCO , ecniu

Ap = A(p; +pp+...) =0




A(

, €CIIN

- >

FlBHeLLIH + FZBHemH+' e




1BHEIIIH

2BHENH

PeakTuBHOE ABHKEHHE

F
\?’Cx‘

#HiHPar###

144 PaboTa cuiIbl Ha MajIOM IEpPEMENIEHUH:
A= |ﬁ'||ﬂf| -cos a.=F, - Ax
@

1.45 D

MOIIHOCTh CHIIBI:

€CJIH 32 BpeMsi




At

At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI

p=
At Ar—

=F-p-cosa

1.4.6

Kunernyeckas 3Heprusi MaTepualbHON TOUKH:

KWH

mv

2m

EKPIH -

T 2m




1.4.7

3aK0H U3MCHCHHS KHHETHUYSCKOM OHCPIUU CUCTEMbL

MarepuasibHbIX Touek: B UCO AEkun = A1 + A2 + ...

[ToreHManbHas 3Heprus:

JJI1 TIOTCHIOHUAJIBHBIX CHJI

A12 = E1110Te1-lu - EZHOTeHu_= AEHOTeHu

12

lmoreHIy

210TeHI

AE

MOTEHI]




[ToreHmmanbHas 3HEPrusi MaTepUaIbHONM TOYKU B
OJIHOPOJHOM I10JI€ TSDKECTH:

EI'IOTeHu =mg h

E
MOTEHI]
mgh
HOTCHHI/IaJ'IBHaﬂ OHEPIruAa ynpyro I[e(bOpMI/IpOBaHHOI‘O
TCia:
g kx?
noTeHL, — 2
E
TOTEHI]
2

kx




1.5

1.4.8

151

3aKOH U3MEHEHUS U COXPAHECHUS] MEXAaHUYECKON YHEPTHU:
Eiex = B + Emre:—n:h
B IICO AE,ex = Agcex HEMOTeHIL CEs
B IICO AE,ex = 0, eClI Agcex HeOOTEHI. CHI 0

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

[apMoHnYeckue  KoyieOaHWsT ~ MaTepPUAIBHONW  TOYKH.
Ammumatyna u Qaza  konebanmii. Kunemartmueckoe
OIMCaHUeE:

x(1) = Asin( @r+o, ).

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
I X - CMEIEHUE U3 PaBHOBECHUS.

I[I/IHaMI/I‘IeCKOC OIIMCaHUC:

ma, = —kx,

ma

X
—kx,
rae

k = mw?

k

ma

. 9TO 3HAYHT, YTO
F, = —kx.




—kx.

OHepreTuyecKoe OIMCaHUE (3akoH COXpPaHEHUs

MEXaHUYECKOI SHEprun):

CBsi3p aMIUIMTYbl KOJIEOAHUH CMELICHHs MaTephallbHON
TOYKM C aMIUIUTyJaMu KojieOaHuih €€ CKOpOCTH U

YCKOPCHUH:

Upe =04, a__ =04

ITepuon 1 yacToTa KoJeOaHUN:

r=2r_1
] v

HepI/IOI[ MaJbIX CBO6OI[HBIX KoJIeOaHMIT MaTeMaTHYECKOIrO

MassiTHHKaA.
1.5.2 ]
T=2xn|—
g
[Tepuon cBOOOIHBIX KOIEOaHUN PY>KUHHOTO MasTHUKA!
m
T=21n T
Bomyxnennsle  koneOanusi. Pe3zonanc. Pe3onaHcHas
153
KpHUBast
Ilonepeunsle u  mpoponbHble  BOiHBL.  CKOpoOCTh
pacrnpocCTpaHCHUA U JJIMHA BOJHBI:
154

v
A=vT =—
v




HNHutepdepentius u qudpakius BOJIH

155 3Byk. CKOpOCTb 3ByKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMO/IMHAMUKA
2.1 MOJIEKYJISIPHASA ®U3UKA
Mogenn CTpoeHHsI Ta30B, XHIKOCTEH W TBEPABIX TeJl.
[Tycts TepMoaMHaMuYecKas cucreMa (Teno) cocTouT u3 N
OJIMHAKOBBIX MOJIEKYJ. Tor/1a KOIM4ecTBO BENIeCcTBa
N m
TN
Vv
2.11 )




rac

N
A
— 4KCclIo ABOTaJIpo, M — Macca CUCTEMBI (Tena),
U

U

— MOJISIpHAsI Macca BeIecTBa
2.1.2 TennoBoe IBMKEHUE aTOMOB M MOJIEKYJT BEIIECTBA
2.1.3 BsaumMoeiicTBie YacTHIl BELIECTBA
2.14 Huddysus. bpoyHoBckoe IBUKEHHE
2.15 Mogens naeanpHoro raza B8 MKT

216 CBsi3p MEXAYy JaBJICHUEM | CpeIHEeH KUHETUYECKOH
DHEpPruerl  NOCTYNATEIbHOrO  TEIUIOBOIO  JIBUKEHUSA




MOJIEKYJI HJeanbHOro ra3a (ocHoBHOE ypaBHeHne MKT):

1 = 2 (mp*) 2. —
p=—mav =—n-| — =—MN-&,.
3 312 3

N
"=y

n

Vv

N

- KOHIIEHTpPAIIUS MOJICKYJT

2.1.7 AbcomoTtHas Temneparypa: T =t +273K
CBsi3p TeMIepaTypsl Ta3a €O CpeiHeH KHHETHYECKOH
DHEpPTUed TIOCTYMATeNbHOTO TEIUIOBOTO JBIDKEHHS €ro
MOJIEKYT:
2.1.8 2
— |y 3
£..=|—|=2kT
L2 2
2.19 Vpasuenue p = nkT

2.1.10

Mopenb uaeaabHOTO Ta3a B TEPMOTUHAMUKE:




VpaeHeHHe MeH e 1eeBa — KinaneHpoHa
BepakeHHe 114 BHYTPeHHEH SHePTHH

Vpaerenine MeHjueneesa — KuaneiipoHa (IpHMeH

3AIIICI):

pV=""RT =vRT =NkT, p=P%L

K K

BripaeHne 111 BHYTPeHHeIl 3HepIHI 0IHOATOMHO]

raza ([IpIIMeHIIMEle (DOPMEI 3alIlICH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

2111

3aKoH I[aJ'IBTOHa A JaBJICHHUA CMCCH Pa3pCiKCHHBIX I'a30B!:

p=p+pt..

o




2.1.12

N3omporieccsl B pa3peskeHHOM ra3e ¢ IMOCTOSIHHBIM YHCIIOM
MoJieKyl N (C IOCTOSIHHBIM KOJINYECTBOM BELIECTBA V):
uzorepma (T = const): pV = const ,

uzoxopa (V = const):

; = const
-
p
const
u3obapa (p = const):
%4
— = const

const




I'paduaeckoe nmpencrapaeHne U30MpoIeccoB Ha pV-, pPT-u
VT- nnarpammax.

OObeIHEHHBII ra30BbIA 3aK0H:
pV

— = const
T

pVv

const

JJIA IOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCI:IHIeHHBIG N HCHACBIICHHBIC IIapbI. KaugecrBennas

3aBUCUMOCTD IINIOTHOCTH W HABJICHUA HACBINICHHOTO IIapa

2113 OT TeMmmepaTypbl, WX HE3aBUCHUMOCTH OT 0O0BEMaA
HACBILEHHOT0 Tapa
Brnaxxnocts Bo3ayxa.
OTHOCUTENbHAS BIAXHOCTD:
¢ _ pnapa(T) _ pnapa(T)
B pHaCblmnapa(T) B pHacmLunapa(T)
¢
2.1.14 =

HachlIapa




M

M

M

M

napa

p

HaChIIIIapa

napa

HN3meHeHue arperaTHbIX COCTOSIHUM

BCIICCTBA: UCIIAPCHUC

2.1.15

Y KOHJICHCAITUS, KUTICHUE KUIKOCTH

W3meHenne arperatHblXx COCTOSIHMM BEIECTBA: IJIABICHUE
2.1.16

U KpUCTAJUIM3aLUs
2.1.17 [TpeoOpa3oBanue sHEprUH B (ha30BBIX MEpPEXoaax




2.2

TEPMOJNHAMMHKA

2.2.1

TemioBoe paBHOBECHE U TeMIIepaTypa

2.2.2

BuyTpenusis sHeprus

2.2.3

Terionepenaya Kak Ccrmoco0 W3MEHEHHS BHYTPEHHEH
sHepruu  0Oe3  coBepuieHWs  paboTel.  KoHBeknus,

TEILIOIIPOBOJHOCTD, U3JIYUCHUEC

2.24

KonnuecTBO TEIUIOTHI.
VY nenpHast TEIUIOEMKOCTD BENIECTBA C:
Q = cmAT

CMAT

2.2.5

VY aenpHas TemioTa napoodpazoBanus L: Q = Lm.
Y enbHas TeruioTa miaBieHus A: Q = Am.

Y aenpHas TemIoTa cropanus Tommasa q: Q = gm

2.2.6

2.2.7

DnemeHTapHas paboTa B TepMOJAMHAMUKE:
A =pAV

pAV

Beruucnenne paboTel mo rpaduky mporecca Ha pV-

auarpamme

IIepBbIil 3aKOH TEPMOIMHAMUKH:
Q12 = AUsz + A1 = (U = Uy) + Ay

12




AU

12

12

(V]

12

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




12

12

(U

AU

12

2.2.8

BTtopoii 3akon Tepmoanaamuku. HeobpaTrumelie mporiecchb




[Tpunimne! aeiictBus TenaoBbix mamuH. KIT/:

B Aaamr _ QH;I-P_|QXEH'[| =1_|Qxcm|

MakcumanbHoe 3nauenue KII. [ukn Kapno:
I .. —T T
2.2.10 Mmaxmn =Ny, = —————— =1-_2=
T, HaTp T, TP
YpaBHeHUE TEIJIOBOTO OajaHca:
Q1 + Qz + Q3+: 0

1

+

2
2.2.11

+




OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

OyekTpu3anus Tel U €€ MPOSBICHUS. DJIEKTPUUECKUN
3apsan. JBa Buaa 3apsana. DIEMEHTApHBIA 3JIEKTPUUECKUN

3apsa. 3akoH COXPAHCHUA JJICKTPHUICCKOI'O 3apdaaa

3.1.2

B3aumoneiictBue 3apsanoB. ToueuHble 3aps/ibl. 3aKOH
Kynona:
B OJHOPO/JIHOM BEIIIECTBE C JUAICKTPUICCKOM

MMPOHUIIACMOCTBIO

9

poplallel 1 el
X 4neg, i

3.13

3.1.4

:‘)JICKTpI/I‘IeCKOG noine. Ero HeﬁCTBHe Ha OJJICKTPUYCCKHEC

3apsaabl

Hanpspk€HHOCTD 31€KTPUYECKOTO MO

-

) F

qnpoGHin/i

pOOHbIH




ITone ToyeuHnoro 3apsa:

q

E, = kr—2
r
k
r
2
q

OTHOPOJHOE TI0JIE:
E = const.




const.

KapTunel 1uHUN HanpssKEHHOCTH ATUX TTOJICH

3.15

HOTCHHI/IELTIBHOCTB SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHocTh NOTEHMATIOB U HAIPSIKEHUE:
A1z = q(p1 — P2) = —qlp = qU.

12

q(¢

IloTenunanbHast OHECPIrusa 3apsa B I3JICKTPOCTATUYCCKOM

IIOJIC:




—AW

ITotenmuan QJICKTPOCTATHYCCKOI'O ITOJIA:

¢_Y
T q

CBs13b HaHpﬂ)KéHHOCTI/I II0JIA U Pa3HOCTH IMOTCHIUATIOB JIJIA

OJTHOPOAHOTO AekTpoctarudeckoro moyst: U = Ed

3.16

[TpyHIMI CyNIepNIO3ULINY IIEKTPUUECKUX TTOJIEH:

- - -

E =E1+E2+,¢ :¢1+¢2+







3.1.7

3.1.8

3.1.9

HpOBOI[HI/IKI/I B BHeKTpOCTaTI/I‘IeCKOM I10JIC.
VYcnoBue paBHOBECHS 3apsA/I0B: BHYTPH ITPOBOJHUKA
ELt=0

0

, BHYTPH U Ha IMOBEPXHOCTU IPOBOJHHKA ( = const
Jusnexktpuku B IEKTPOCTATUYECKOM
Jusnexkrpudeckasi IPOHUIIAEMOCTb BEILLIECTBA €

Konpnencarop. DineKTpoEMKOCTh KOHIEHCATOPA:

q
C=—
U

ITOJIC.




3.1.10

eC

DIEKTPOEMKOCTb IIIOCKOTO KOH/IEHCATOpA:

£€pS

d

&€

Hapanneanoe COCIMHCHNEC KOHACHCATOPOB!:

q :q1+q2+...,U1 = UZ :"'!CnapaJIJ]_C1+C2+'"




mapaun




ITocaenoBareabHOE COCAUHCHHE KOHACHCATOPOB:

U=Ui+Uz...q1=q2 =..., =—+—+.




T10CJI




3.1.11

OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa:
qu CcU? q*

W=7 =72 "

qu




CuU

2C

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

321

3.2.2

Cua Toka:
7=2q
At 0

ITocTosiHHBIN TOK: I = const
Jnst mocrosHHOTO TOKA q = It

VYcnoBus CymecTBOBaHUS IEKTPUIECKOTO TOKA.
Hanpsoxenne U u OJIC E

3.2.3

3akoH OMa aJig y4acTKa Lemnu:

I_U
"R




3.24

3.25

BJICKTpI/I‘IeCKOG COIIPOTUBJICHHC. 3aBHCUMOCTh
COIIPOTUBJICHUA OJHOPOJHOI'O IIPOBOJAHHKA OT €TI0 JJIMHBI U

CeUYeHHUS. Y JIeIbHOE COIIPOTHUBJICHHC BCIICCTBA.

l
R=p§

Ucrounnku Toka. J]C nctounmka Toka:

ACTopOHHHXCHn

q

E =




A

CTOPOHHUXCHII

BHYTpeHHee COIMPOTUBJICHHUEC NCTOYHUKA TOKA

3.2.6

3axon OMa AJ1s OJIHOM (3aMKHYTOM) JIEKTPUYECKOM LIeTu:

E =IR + Ir, oTkyna

Rr




3.2.7

[TapamiensHOE COeTMHEHNE TIPOBOTHUKOB:
I=11+12+..,Ul=U2=..,
1 1 1

=—+—+..
Rnapa}m Rl RZ

apaul




HOCJ‘IGJ:[OBaTeJIBHOG COCAUHCHUC HpOBOHHI/IKOB:
U=Ul+U2+.,11=12=..,
Rl'[OCJI = Rl + R2+...

T10CJI




Pabora snexrpuueckoro Toka: A = [Ut.
3akoH Jlxxoynsa — JleHua:
Q =I*Rt

Rt

Ha pe3ucrope

2

U
R:Q=A=12Rt=IUt=7t

3.2.8




3.3

3.29

MOUIHOCTB 3JEKTPUYECKOIO TOKA!

Ad
P=— =IU

LY, Ar—d
TerutoBast MOIIHOCTB, BBIAESIEMAs HA PE3UCTOPE:

P=PR=2=1U
R

Fa

MoniHoCTh HCTOYHHKA TOKA:

3.2.10

331

CBO6OI[HBI€ HOCHUTCIIN QJICKTPHUUCCKUX 3apsga10B B
IMPOBOAHUKAX. MexaHnu3Mbl IpOBOAMMOCTHU TBépHHX
MCTAJIJIOB, paCTBOPOB U PaCIlZIaBOB 3JICKTPOJIMUTOB, I'a30B.

[TonynpoBoanuku. [ToynmpoBOAHUKOBBIN U0
MAT'HUTHOE I1IOJIE

MexaHudeckoe B3auUMOJICUCTBUE MAarHuToOB. MarHuTHOE
nose. Bekrop  marnuTHOM — MHaykumu.  IIpuHnun

CYNEPIIO3UIIMN MarHUTHBIX IOJICH:

B = B1 +B2+




JInaun HHAYKOUU MArduTHOTO IIOJIA. KapTI/IHa JIMHUI
HHIAYKIOHUN MAar"duTHOI'O I1O0JIA IIOJIOCOBOTO u

HOI[KOBOO6p83HOl"O IIOCTOAHHBIX MaroHuTOB

OneiT Opcrena. MarHuTHoOE TOJi€ MPOBOJHHUKA C TOKOM.

KapTI/IHa JIMHUH HHAYKOUHW MAr"tuTHOr'O IIOJA JJIMHHOTO

3.3.2
NpSIMOTO  TMPOBOJHHUKA W 3aMKHYTOTO  KOJBIIEBOTO
MIPOBOJIHUKA, KATYILIKH C TOKOM
Cuita Amnepa, e€ HanpaBJIeHUE U BEJIMYMHA:
F, = IBlsina
F
A
3.3.3
IBlsino

, [JI€ O — YIoJI MCXKYy HallpaBJICHUCM ITPOBOAHNKA U BCKTOPOM




3.34

1

Cuna JlopeHua, e€ HallpaBJIeHHUE U BEJINYUHA!

Fnop =l q | vBsina

Jlop

| gl vBsina
T/I€ 0. — YTOJI MEX/1y BEKTOpaMu

-

v

1

. JIBMKeHue 3apsyKeHHOM 4acTUIIbI B OTHOPOJHOM MAarHUTHOM

IoJIC

3.4

OJIEKTPOMATHUTHAA NHYKINA




[ToTok BeKTOpa MAarHUTHON MHIYKLIMH:

® =B, S = BScosa

D
B
n
34.1
S
BScosa
i B
%
G729
34.2 SIBnenue sanexkTpomariuTHOM UHAYKIMU. D/1C nuaykuuu
3aKOoH AIEeKTpOMarHuTHOM nHaykuuu dapajes:
AD
3.4.3 E = :—(I:l;
At Af—A)
W
\4 v N
I
3JIC MHAYKIHAU B TPSIMOM POBOJIHHUKE THHOIA |,
344

JBIOKYIIEMCS CO CKOPOCTHIO

v




(;LE)

)

B OJIHOPOJIHOM MAarHMTHOM I1oJe B:
| E; |= Blvcosa

Blvcosa

, TJIE 0. — YTroJI MeX1y BeKTopoM B 1 Hopmalibio

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI

>
>

lnv




; €CIIHU




TO

| E; |= Blv
| E
[
Blv
3.4.5 [IpaBumno Jlenuna
NHIyKTUBHOCTD:
L= d
1
L
|
3.4.6
@
, umu © = LI
Camounnykuus. IC caMOMHAYKINU:
Al
v N
Af—0
DHeprusi MarHuTHOTO TIOJISI KATYIITKA C TOKOM:
3.4.7 _ LI 2

W, =
L=




3.5

351

2

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHbBI

KonebarenbHblii koHTYp. CBOOO/IHBIE 3JEKTPOMAarHUTHBIE

KoJieOaHus B UJI€ATbHOM KOJIeOaTeIbHOM KOHTYpE:
[9(1) = Gumesin{ o+ )

11[?] =g, = iq,, cos( ot +@y) =1 cos( ot +qp)
®opmyna Tomcona:

T =2nVLC




LC

, OTKyJ1a

2

LC




352

3.5.3

354

3.5.5

CBs3b aMIUTUTY/IBI 3apsifila KOHJIEHCATOpa C aMILUIUTYION
CWJIIBI TOKa TIPH  CBOOOJIHBIX  AJICKTPOMATHUTHBIX

KoJIeOaHUSX B nacajiIbHOM KoJIeOaTeIbHOM KOHTYpC€:
gﬂm =
E¥

3aKOH COXpaHEHUs YHEPTrUU B HJICATHBHOM KOJeOaTeIbHOM

KOHTYpe:

BbIHYXI€HHBIE 2JIEKTPOMarHUTHBIC KosieOanus. Pesonanc
Ilepemennbii  TOk.  IIpomsBoxcrtBo, nmepemada u
noTpeliIeHue 3JIEKTPUUECKON SHeprun
-2 2 2 2
CcU N LI _ cU~™__. _ Lr_
2 2 2 2

CaoiicTBa BIIEKTPOMATHUTHBIX BOJIH. Bzaumuas

= Cconst.

OpUCHTallUsd BCKTOPOB B BJICKTpOMaFHHTHOﬁ BOJIHE B

BaKyyMe:

- -

E1Blc




356 [Ixana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue

AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
OIITHUKA

36.1 [IpsamonnHeiHOE pacpOCTpaHEHHE CBETa B OJHOPOIHOU
cpene. TodeuHbli UCTOUHUK. JIyd cBeTa

3aKOHBI OTPAKEHUS CBETA.

a=p

3.6.2

olp

S

3.6.3 [TocTpoeHne n300pakeHHIA B IIIOCKOM 3epKae

3aKOHBI IPEJTOMIICHHS CBETA.

IIpenomnenue ceera:

nysina = n,sinf.

3.6.4

sino

sinf.




AOCONIOTHBIN TIOKa3aTesh TPEIIOMIICHUS:

Cc
Nasc = ;

abc

OTHOCUTENBHBIN OKAa3aTeNb IPETIOMIICHUS:
n, M

nOTH
1 V2

OTH




Xoq 1y4eit B Ipu3Me.
VI =V, Mhy =Mty
CoOTHOIIEHHE YacTOT UM COOTHOUIEHWE [UIMH BOJIH IIpU

nepexose MOHOXPOMATHYECKOTO CBETa uepe3 TpaHUIly

paszena IByX ONTHYECKUX CPEI:




3.6.5

ny,<n n,

ITonHOE BHYTpEHHEE OTpasKEHHE.

HpCZ[CJIBHBIif'I YroJ1 IIOJIHOI'O BHYTPCHHETO OTPAKCHUA:

. 1 n;
Sinay, = =—
nOTH ny

Sina




3.6.6

3.6.7

CoOuparomue W paccewBarIIUe JTHH3BL. TOHKas JIHH3A.

CDOKYCHOG pacCTOAHUC U OIITUYCCKAA CHJIA TOHKOM JIMH3HI:

D 1
F
D
F
1
Popmyiia TOHKOHN JTUH3bL:
1 N 1 1
d f F




VBenuueHue, JapaeMoe JIMH30M:

h |fl
P="="a




| fl

d T

A

F\ h

f

R

B cnydae pacceuBarolen JIMH3bI:

3.6.8

1
DO=F =—0,
DO







| i

Xox iay4a, IpOUIEALIETO JIMH3Y MO IPOU3BOJIBHBIM YIIIOM
K e€ rimaBHOU onTHueckoi ocu. [Toctpoenue usobpaxeHuit
TOYKH U OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

3.6.9

3.6.

doroanmapaT Kak onTudeckuit npubop. [maz  kak

OIITUYCCKaA CUCTEMA

WUnrtepdepenius  cBera.  KorepeHTHble  HMCTOYHHKHU.
VYcnoBust HaOMIOAECHUS MaKCUMyMOB M MHHMMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX

KOI'CpCHTHBIX HCTOYHUKOB!

A
MAKCIIMYMBI — &-.=2m;; m=0+*1+2 3

Y

v
MITHIIMYMEI — 3.:{2;}1+1_];, m=0,£1,+2 +3 .

e

3.6.11

Judpakuus cpera. JuppakuuoHHas pemeérka. YcCloBHe
HaAOJIIO/IEHUsI TJIABHBIX MAaKCHMYMOB IIpM HOpPMaJbHOM
najieHul MOHOXPOMATHYECKOTO CBETA C JUIMHOM BOJIHBI A

Ha petéTKy ¢ nepruojaom d:

dsingg,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing




3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®N3UKA
41 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
411 ['nnore3za M. ITnanka o kBantax. ®opmyna [Inanka: E = hv
®otoHbl. DHeprus (HoToHa:
E=hv= E = pc
A
E
412 -




pc

hc

Nmnynse ¢poToHa:

hv




4.1.3

414

®oroadpdexr. Ompbitet  AI.  Cronerosa.

dororddekra

VYpaBuenue DitHmreiiHa i GoTodddexTa:

Eporona = ABBIXOJA + Eiyumax,

¢doToHa

ABbIXOMa
+

KHHMax

rae,

3aKOHEI




hv

¢doToHa
hv
A
hc
hc
ABbIXOAa = hv}cp = /1_
Kp
BBIXOJa

Kp




Kp

hc

Exuumax =

KHHMax

mv

max

2
MV~ max

2

e U331'l




4.2

4.3

eU

3arn

4.1.5

421

JlaBiaeHue cBeTa.
JlaBneHue  cBeTa  Ha  MOJHOCTBIO  OTPAXKAIOIIYIO
MOBEPXHOCTh M  HA  MOJHOCTHIO  IOTJIOIIAOIIYIO

MTOBEPXHOCTH
OU3NKA ATOMA

HnaHeTapHa;I MOACIBb aTOMa

4.2.2

[Toctrynatel bopa. 3nyuenue u noriouieHne GoToHOB MpU
Iepexo/ie aTOMa C OJJHOTO YPOBHS YHEPIUU Ha JAPYTroi:

hv, = he =|E, -E

mnr -

m
“mn

4.2.3

43.1

JInHenyaTpie CIEKTPBI.

CriexTp ypoBHEN 3HEPTrUU aTOMa BOJOPOJIA!

—13,63B
E =22 5123

" 2

ne

OU3NKA ATOMHOI'O APA

Hyxnonnast monens siapa ['eiizen6epra — MBanenko. 3apsin

AApa. MaccoBoe 4ncio AApa. H3oTombI

4.3.2

PannoakTHBHOCTE.

Anbda-pacnan:
A~ A4 4
7X—>>,Y+ ;He

bera-pacnan.

OneKTpOoHHbIH B-pacnai:

A A 0~
s X—= Y+ je+v,




4.3.3

[To3uTtponHsI B-pacnan:

A A 0

sX—=- Y + je+ v,
I'amma-uznyuenue
3aKOH paJIMOaKTUBHOIO pacnajia:

-t

N(t) = Ny % 2T

N(D)

HYCTL m — Macca paaAruOaKTUBHOTO BCIICCTBA. Tornma

-t
m(t) =mgy*2T

m(t)




434 SnepHbie peakuuu. /lenenne u cuHTe3 suep




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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