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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpelHero obmero oo6pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueObHoro npeamera «dusnka» B 00pa30BaTEIbHBIX OpraHU3AMIX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera «DPu3nka» Ha yriyoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JarommmMcsi, KOTOpblE HEOOXOIMMBI i1 MPOAOLKEHHs oOpa3oBaHUsA B
opraHuzanusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUYHOCTHbIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE CcpeaHero oOmiero oOpa3oBaHus 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;

coziep>kanue yueoHoro npeamera «dusuka» no rogam o0yyeHus.

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

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOXKHOCTH JJISI peaM3aldd  Pa3IUYHBIX METOJUYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.
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®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3UYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKU, TPAHCIOpPTa, OCBOCHMUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/T IO3HAHUS TP BBHIIIOJIHEHUU UMH YIEOHBIX UCCIIETOBAHHIMA.

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

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

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3MKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuid. BenymuMm B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuszayuu. EE peannzanus NPeaIIoNaracT HCIOJIb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOWIECTBa, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriy0iaE€HHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKECHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3rkonocuzayuu peanusyercss MNOCPEACTBOM BBEIAEHUS HJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takke OOCYXIeHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-/EATEIbHOCTHOrO noaxonaa. s Gu3uku peamu3anust 3TUX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEpUMEHTA,
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BKJIFOYAIOMIETO (PPOHTAJIBHBIE YUYCHHUYECKHE ONBITHl MPU HM3YYCHUHU HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXIOM M3 3THX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MNpPECTaBiICHAa €IWHBIM MepeyHeM. Bribop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpOoIecca UCXOAS U3 OCOOCHHOCTEN OYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEAJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjeiia Kypca, Tak W
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nUecKuX SBJICHUN U MPOIIECCOB B OKPYXKAIOIICH KU3HU, TpeOyromue BrIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBHSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemMoHcTpaniMoHHOE  000pyZoBaHHEe (OpPMHPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHECHHM.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére
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OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOpHOTO O00OPYMOBaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHpOBaHUEe WHTEpPEcCa € CTPEMJICHUS OOYYaroNMXCsl K HAyIHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

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

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHSI KaK pe3yjbTaTa M3yYEHHs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUI;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
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 MojeNd, aJleKBaTHOM YCIOBUSIM 3a/Jlaud, 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 IPOEKTHO-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 (yrayOnéHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus otBoautcs 204uacoB: B 10 kimacce — 102 yacoB (3 4acoB B HEJENIO),
B 11 kmacce — 102 yacoB (3 4acoB B HEJICIIIO).

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

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

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

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAsl KUIAKOCTb, WACAIBHBIM Ta3, TOUYCUHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
TEOPHSL.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

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

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

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a/1la4yl MEXAHHUKHU.

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

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MIHOBEHHAs CKOpPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduku.



CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHS MaTEepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBonuneitnoe  aBuxkeHue. JIBukeHWe  MarepuasbHOM  TOYKH 110
OKPYXXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTEIbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOITMYECKHE TMPOIECChl: CHUIAOMETP,
NBIDKEHUE CHapsOB, LIEMHbIE, IIecTepéHYaThle W pEeMEHHBIE Mepeaayu,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mopnenb cucTteMbl OTCUETA, WIUTFOCTPALUs KMHEMAaTHYECKHX XapaKTEPUCTHUK
JBH>KCHUSL.

Crioco0bl uccie0BaHusl IBUKEHUI.

WnmrocTpanus npeaenbHOro nepexo/ia i \BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HabGmronenue ABMKeHUs Teia, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIoBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW IBHKEHUS OJHOTO M TOTO Ke
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3yyeHne HEepaBHOMEPHOTO JIBHXKEHHSI C II€JIbIO OINpPEAEIICHUs] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM ABUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBHOKCHUU.

U3mepenne  ycKOpeHUss ~ CBOOOJHOro  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOI 1a0OPATOPHH).

W3yyenune nBWXEHHS Tena, OpOIIEHHOTo Topu3oHTanbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TENA.

W3yyeHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOM I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEeproaa OOparieHus: KOHMYECKOTO MasTHHKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. MuHepuumanenbie cuctemsl oTcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETa (ONpENETIEHUE,
TIPUMEPHI).

Macca Tena. Cwita. [IpyuHIun cynepno3unuu Cuil.

Bropoi 3axon HeroTOoHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOWU MAaCCHI.

Cuna tspxkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETBI M OT reorpauueckod MmHUpPOTHL. JIBUXKEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec tema, aBmxymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKECHHS.

Hasnenue. I'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS Tell B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX HWIMHAPOB WIH IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHeHHE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Tely CWI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHI, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U ITAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.



[TpoBepka THITOTE3bI O HE3aBHCHMOCTH BpPEMEHHW JIBHKEHHS Opycka IIo
HAKJIOHHOM IUTIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAacCCHI.

HVccnenoBanue 3aBUCUMOCTH CHJI YIPYT'OCTH, BO3HUKAMOIINX B NPYXHHE U
PE3MHOBOM 00pasIie, OT UX AchOopMaIiH.

V3ydeHne OBMYKECHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IICPEKHUHYTOH uepes
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHMHE YIIIOBOTO KodddurmenTa
3aBucuMocTu Fp,(N).

HccnenoBanue nBHKeHUs] Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3yueHne nBUXKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOe Teno. [locTymarensHOe W BpallaTeIbHOE JBUKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpamieHus. llnedo cuibl.
CroxxeHue Cul, MPUJIOKEHHBIX K TBEpAOMY Tery. LIeHTp TskecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckne yCTpOWCTBA W TEXHOJOTUYECKUE TMPOLECCH: KPOHILITEWH,
CTPOUTEINIbHBIM KpPaH, pelIETIYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpaIlEHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIAlb ONOPHI.

Tema 4. 3akonvl coxpanenusn 6 mexaHuke.

NMnynbc MaTepUanbHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L{eHTp Macc
CHUCTEMBI MAaTEpHUAIbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa MaccC.

NMnynbe CUIibl U U3BMEHEHHUE UMITYJIbCca Tea.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxkTuBHOE NBUKEHUE.

MomMeHT ummynbca MarepuanbHOu TOUYkM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IIEHTPAJIbHBIX MOJISX.

PaGora cuiapl Ha MajaoM M Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MOoIHOCTH CUJIBI.
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Kunerndeckass sHeprus MarepuanbHOW TOuku. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIBHOU TOUYKH.

[loTeHIMaIbHBIE W HENOTECHUMAJIBbHbIE CWIBL. lloTeHnmanpHas >HeEprus.
[ToreHunanbHast sHEprus ynpyro aepopmupoBaHHOW NpykuHbl. [loTeHIManbHas
DHEPrUs Telna B OJAHOPOJHOM TIpaBUTALMOHHOM Ione. IloTeHnuanbsHas 3HEprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO Iapa (BHYTpH U BHeE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3p  pabOThl HEMOTEHUHUAIBbHBIX CHJI C HW3MEHEHHUEM MEXaHUYECKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHMS MEXAHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHne bepHymu i MIOCATbHOM KUIAKOCTH KAaK CJIEICTBHE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckne yCcTpoucTBa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NHUCTOJET, TUPOCKON, (UIypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE 1BHKEHUE.

N3mepeHre MOIHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHNUN PabOTHI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd IpH
JEWCTBUY HA TEJIO CWIBI TSHYKECTU U CWIIBL YIIPYTOCTH.

CoxpaHeHue SHEpTruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepeHne nMmyJiibea Tejia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIW 3JIEKTPOMOOWJIE M MOIIHOCTH
CHJIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHH.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY IYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUs.

Omnpenenenve paOOTHl CHIIBI TPEHUS NPU JIBWKEHUHM Teja MO HAKJIOHHON
IIJIOCKOCTH.

Paznen 3. Mogekyisipaasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIEC TIOJIOKEHHUST MOJIEKYJsIpHO-KUHEeTHUeckol Teopun (MKT), wux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBMKeHHE. XapakTep
JBW)KCHUST M B3aMMOJICHMCTBUS YACTHUI] BelleCcTBa. Monenm CTpOEHHs Tra3oB,
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KHUAKOCTEH M TBEPIBIX TN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX
Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KomnuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mepenus. Illkama
temneparyp Llenbcus.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU: YaCTHULIbI
rasza JIBHXKYyTCSl XaOTHUECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcalbHOM Ta3e C I[IOCTOSIHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIOy [JaBJIE€HHEM U CPEIHEHW KUHETHYECKOW  3Heprueu
NOCTYNaTEIbHOTO TEIIOBOTO ABM)KEHHUS MOJIEKYJl MJI€aIbHOIO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW dHEPTUEH MTOCTYNaTEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHIL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
0apoMeTp, MoTy4eHHEe HAaHOMATEPUAIIOB.

Jlemoncmpayuu.

Mopenu nBUKEHNs YacTHL] BELECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Hudbdy3us sxkuaKocTen.

Mogens onsita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu KpucTamIm4ecKuX pemeEToK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomuol, npaKmuKym.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEMJI000MEHE MEXITY TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
1 poBoit 1aboparopun).

M3ydeHne n30X0pHOro npouecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCJIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHHE napaMeTpsbl. [lapameTpsl
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TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEIHUE 3HAYEHHs BEJIMYMH, OMHCHIBAFOIIMX
€€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TepmoauHamMukd. (CaMONpPOU3BOJIBHAS — pelaKcalys
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMWIL:
ypaBHeHHe MenaeneeBa—KianepoHa W BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkxeHue il BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenayua  kKak  cnoco0  M3MEHEHUS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMMUYECKON  cucTteMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo TemnoTel. Temno€éMKOCTh Tenma. YHAelnbHas W MOJIIpHAs
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHUs
toruBa. Pacuér KoamuecTBa TemoThl mpu Teruionepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kommuectso
TEIUIOTBI W paboTa Kak MeEpbl HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKONU CHCTEMBI.

BTopoii 3akOH TEpMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: Yepes
3aJlaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOIUT
eMHCTBEHHAs aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpPMOJWHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IIepesaTh TEIIOTY OT O0Jiee XOJIOJAHOTO Tena K 0ojiee HarpeTomy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. [ukn Kapho.

DKOJIOTUYECKHE aCIEKThI MCIIOIb30BaHUs TEIUIOBBIX ABHTrarenier. TemmoBoe
3arpsi3HEHUE OKPYKAKOLIEH CpeIbl.

TexHu4ecKue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: XOJIOAWIBHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIEpaTyp, YTHIM3AIUsl «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA IS
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUN.
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Bo3gymHoe orauso.

CpaBHeHUE yAENbHBIX TETNIOEMKOCTEN BEILIECTB.

CriocoObI M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOrO mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEeMIEPATYPhl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. McmapeHue W KureHue. Y JenbHas
TEIJI0Ta MapooOpa3oBaHUs.

HacelllieHHble W HEHAChIIEHHbIE TMapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JAaBJIEHUS HACBIIICHHOTO TMapa OT TeMIIepaTypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdHble Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne u Kpuctaiums3auusa. Y JIEJIbHAas TEIIOTAa IUIABJICHUS.
CyOnumarus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Caur. Moayis FOHra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
pacuimpeHrue. AHTapMOHU3M TETIOBBIX KOJIEOAHUM YacCTHIl BEIIECTBA KaK MPUYKHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEpTUM B (Pa30BbIX MMEPEXOIaX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanumsipasie siBnenus. J[apieHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KUJKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurnienue mpy noHM>XKEHHOM JTaBJICHHM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

14



OMNBITHl C MBUTBHBIMU TJIEHKAMH.

CmauuBaHue.

Kanumisipasie sBiaeHUsI.

Mopenu HEHBFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmaruii.

HaGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npakmukym.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

W3ydeHne CBOMCTB HACBIIICHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OILIEHKa MacChl MapoB B
MTOMEIIECHUH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3MHOBOro odOpasma OoT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTpoauHaAMMKA.

Tema 1. Inexkmpuueckoe noine.

OnekTpu3anus Tel U €€ MPOSBICHHS. JNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, [HUAJIEKTPUKH U MHOJYIPOBOJIHUKH.
DneMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3aPsIbl.

Hampsoxk€anocts  anekTpuueckoro  mosg.  [IpoGueiit  3apsan.  Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs1. OHOPOIHOE AIEKTPUYECKOE TOJIE.

[ToTeHIIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJisA. Pa3HOCTh NMOTEHLHMATIOB U
HanpspkeHue. lloTeHuuanbHas SHEprus 3apsaja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenman snexkTpocraruyeckoro noss. Csi3b HANPSHKEHHOCTU MOJIS M Pa3HOCTU
MOTEHUIHUAJIOB I 3JIEKTPOCTATUYECKOTO TOJis (KaKk OAHOPOAHOTO, TaK U
HEOJIHOPOHOTO).

[IpyuHIMT CYTIEPIO3UIIUN PIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHDKEHHOTO To 00béMy mmapa. [lome paBHOMEpHO 3apspDKEHHOU
OecKOHEYHOW TUTOCKOCTH. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTEHIIUAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsA0B.
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JanexTpuku B 3IIEKTPOCTATUYECKOM roJe. Jlusnexrpruyeckas
MIPOHULIAEMOCTh BEIIECTBA.

Konnencatop. DIeKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE coeMHEHUE KOHIEeHCAaTOPOB. [locnenoBarensHOe cCOeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATopa.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM IOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

Y CTpOUCTBO U PUHIKII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B DIEKTPUUYECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAJIH
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 Pe3UCTOp.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

OueHka cui B3aUMOJICHCTBUS 3apPSKEHHBIX TEl.

HaOmronenue npeBpalieHus SHEPTyur 3apsiKEHHOT0 KOHACHCATOPa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINHN, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlii 31eKmpuiecKuil mox.

Cuina toka. [TocTosiHHBIN TOK.

VYciloBusl CymecTBOBaHUSI MOCTOSSHHOTO JJIEKTPUYECKOrO ToKa. MICTOYHMKH
toka. Hampskenue U u DJ1C &.

3akon Oma Jid yyacTka IeMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI U IUIOAAY IONEPEYHOrO0 CEUYECHUS.
VY nenpHOE CONPOTHUBIIEHUE BEIIECTBA.

16



[TocnenoBarenbHOE, NMapalieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHHUKOB.
Pacuér pa3BeTBnEHHBIX 3nekTpuueckux menei. [Ipasuna Kupxroda.

Pabora anekrpudeckoro Toka. 3akoH Jxoymns—Jlenma.

MOIIHOCTE 3JIEKTPUYECKOro TOKa. TeruioBas MOIIHOCTb, BbIIEIsAEMas Ha
pe3ucTope.

OJIC u BHyYTpEeHHEE CONPOTHBJIECHHUE HMCTOYHHMKAa TokKa. 3akoH Owma s
MOJMHOW (3aMKHYTOM) DJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ampIkaHue.

KoHzencaTop B Lenu oCTOSIHHOTO TOKA.

TexHU4ecKue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aAMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK DJIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

M3mepeHne CUiTbl TOKA U HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSDKEHUS JUIL PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COIPOTHUBIICHUS] LUMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COITPOTUBIICHHUS PU IIOCTOSIHHOM
HaIPSHKCHUM.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO IJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3sHOCTH MOTEHLMATIOB MEXIY IMOJIIOCAMH MCTOYHHKA TOKa
OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccenenoBanre CMEMAHHOTO COEINHEHUS PEZUCTOPOB.

N3mepeHne yAeIbHOr0 CONPOTUBIIEHUS ITPOBOIHUKOB.

HccnenoBaHve 3aBUCHUMOCTH CUJIBI TOKAa OT HANpPSDKEHMS Ul JIaMIIbI
HaKaJIMBaHUS.

VYBenuuenue npeena u3MepeHus aMmrepMerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHMKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHMKA TOKa
OT CUJIbI TOKA B LICTIH.

HccnenoBanre 3aBUCUMOCTH MOJE3HONM MOITHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.
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Tema 3. Toku 6 pa3nuunsix cpeoax.

OnexkTpuyeckas MPOBOAUMOCTb  PAa3JIMYHBIX  BELIECTB. JEKTPOHHA
IPOBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHBIICHHUS METAJJIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass npUMecHas IPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B 3JIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl apajnes s AIEKTPOIHN3a.

DJNeKTpUYecKHii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTENbHBIM
paspsan. Paznmuyneie TUIIBI CAMOCTOSITENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra30paspsiaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHL: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, padUHUPOBAHUE MEIH,
BBITUUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAIIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOIUMOCTH METAJIOB U MOJIYIPOBOIHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HaoGmronenne amexTpoimsa.

N3mepenue 3apsiia OTHOBAJIEHTHOTO UOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTUBIICEHHUS  TE€PMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BETUYUH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

18



MexnpeaMeTHbie CBA3H.

Wzyuenne «kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYILECTBIIETCSA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHUKH, OUOJIOTHUH, XUMHUHU, Teorpapuu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C USYUEHUEM MEM 0008 HAYUHO20
nOo3HaHUA: SIBICHUE, HAY4YHBIH (akT, TUIOTe3a, (Pu3nMUecKkas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHUE CHUCTEMbl YypaBHeHuM. JluHelHas QyHKIuS,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHomerpudeckue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozua: vexannueckoe JBIKEHUE B XKUBOW mpupoze, nupdysus, ocMmoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpensl,
yTHIH3anuss OHMOOPraHMYECKOro TOIUIMBA JUIi  BBIPAOOTKH  «TEIJIOBO» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIIEKTPUUECKUE SIBJICHUS B dKUBOU IPUPOJIE.

Xumua: IHUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIIpPHAs Macca, IOJYyYEHUE HAaHOMATEpHAJIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEII, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTHYECKAs TUCCOLMAIMs, TaJlbBAHUKA, JJIIEKTPOHHAS
MUKPOCKOITHSI.

T'eocpagpua: Bna>xxHoCcTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIUTENH, peméTyarble KOHCTPYKIHUHU), UCIONb30BaHUE 3aKOHOB COXPAHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYrHE€), JBUraTellb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
MOJIy4YEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
ra3zopaspsiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.
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11 KIIACC

Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Macnummnoe noe.

B3aumoieiicTBUEe TOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpmHIMnD cyneprno3unuu
MAarHUTHBIX TOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarauTHoe 1oJie IpPOBOAHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuiia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

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

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

TexHn4eckre yCTpPOMCTBA M TEXHOJOTMYECKUE IMPOLECChl: MPUMEHEHUE

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

KaptiHa  7OuHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  [OJIOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmojeiicTBuEe JBYX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiictBre cumnbl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanrie MAarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBONUCTB PeppOMArHETUKOB.

HccnenoBanue AeCTBUSI IOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHnne 3aBUCUMOCTH CUJIBI AMIIepa OT CHUJIbI TOKA.

OmnpeneneHne MarHUTHOW UHIYKITUU HA OCHOBE M3MEPEHUs CUIIbI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBeHne DNEKTpOMArHUTHOM HMHAYKOMU. IlOTOK BeKTOpa MarHUTHOM
uaaykuuu. OJIC uHaykuuu. 3aKOH 3JIEKTpOMarHUTHOW uHAykiuu Dapanes.
Buxpeoe anexkrpuueckoe noie. Toku Oyko.
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OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HHAYKTUBHOCTHM B LENH MOCTOSIHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUMHIYKIUN.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOUECCH: WHAYKIHUOHHAS
M€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3emun.

Hemoncmpauuu.

HaOmnronenue siBneHus 3JeKTPOMarHUTHOM HHIYKIUU.

UccnenoBanne 3aBucumMocTd OJIC UHAYKIHM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

[IpaBuiio Jlenna.

[TameHrie MarHuTa B aJIlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumMocTd JJ]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanre siBIEHUS] CAMOUHAYKIWH.

COopka MoJienn 2JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszgea S. KoJsieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHEpreTUYEeCcKoe ONMHMCAHUE (3aKOH COXPAHEHMS] MEXaHUYEeCKOM sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 X DHEPreTUYeCcKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWN HCXOJHOMN
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactora kojeOanuid. llepuon Manabix CBOOOJHBIX KOJIeOAHUIA
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux koneOaHusX. BeiHyXeHHble Konebanus. Peonanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJI€OaHUS.
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TexHHUYeCKUe yCTPOMCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: METPOHOM, YaCHI,
KayeJu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch K01e0aTeNbHOIO ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH TIEpUOJIAa MAJIbIX KOJieOaHU rpy3a Ha HUTU OT
aAMIUTUTYIbI.

HccnenoBanre 3aTyXarUX KoaeOaHU U 3aBUCUMOCTH Nepruoaa CBOOOIHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

UccnenoBanre koyiebaHUM Tpy3a Ha MACCUBHOM TMPYKHUHE C LEJbIO
dbopmupoBaHUs NMpeACTaBICHUIN 00 UAeaAIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU NPH KOJIeOaHUSIX rpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

HabGmronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasTHUKOB.

M3yyeHue 3aKOHOB JBUKEHUS TeJa B X0 KOJeOaHU Ha yIIPyTOM IMO/BECE.

M3yyeHue NBUKEHUS HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUU B IPYKUHHOM MasSITHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/bI 3aTYXaOMIUX KOJIEOaHUN.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

Tema 2. dnexmpomazHummnsle Ko1ebanus.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
uaeanbHOM KosiebatenbHOM KoOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsga KOHAEHCAaTopa C aMIUIMTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJe0aTeIbHOM KOHTYPE.

3aryxaromue JIEKTPOMAarHUTHBIE Kosie0aHusl. BeIHyX1€eHHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS MpU Pa3IMYHON (opme
3aBUCUMOCTH MEPEMEHHOIO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHui.

Uneanbubiii  Tpancopmatop. IlpomsBoacTBo, mnepepaadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU MPOU3BOACTBE 3eKTposHepruu. KymeTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.
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TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKHUM
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH 3JIEKTpONepe1ay.

Hemoncmpauuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXalOIUX JIEKTPOMArHUTHBIX KOJICOaHU.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOopa.

BoiHyXIeHHbIE CUHYCOUIaIbHBIE KOJICOaHUsI.

Pe3ucrop, kaTyiika MHIYKTUBHOCTU M KOHJEHCATOpP B IIEMU MEPEMEHHOIO
TOKA.

Pe3oHaHCc mpu MOCIENOBATEIIBHOM COEAMHEHUU pPE3UCTOpa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y eTpoiicTBO U IpUHLIUI IEUCTBUS TpaHcPopmarTopa.

Monenb TMHUY 3JIEKTpONEpe1ayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanre MEpeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 6O0JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHusi. llomepeunbie u
NPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPAcHpOCTpPAHEHHMS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKHX BOJIH: OTpa)K€HUE, NpeJIoMJIeHHE, WHTep(epeHIus u
nudpaxims.

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

[IIymoBO€ 3arpsi3HEHNE OKPYKAIOILIEH CPEbI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmHas oprieHTalMs BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)X€HHE,  IPEJOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana >MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI pagUOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.
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TexHHUYeCKHuEe YCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeEBU30D, aHTeHHa, Tenedon, CBY-neun,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTPaHEHUE MOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepentnu u audpakiuid MEXaHU4ECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KOJieOaHUM.

HccnenoBaHre  CBOWCTB — AJIEKTPOMAarHUTHBIX — BOJIH: OTpa)K€HUeE,
IpeIoMJIEHUE, MOIsIpU3alus, Judpakuus, UHTepPEpeHIIHS.

O6HapyxeHue nH(ppakpacHoro u yiabTpadhroIECTOBOTO U3ITYUEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3y4yeHnue napameTpoB 3ByKOBOU BOJIHBI.

M3y4yeHue pacpoCTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4eyHbIl HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue nzoOpaxeHuil B
ockoM 3epkane. Cepudeckue 3epkana.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomieHusi. OTHOCUTENbHBINA MOKa3aTesb npeinoMieHus. [IocToSHCTBO YaCTOThI
CBE€Ta M COOTHOULICHHWE JUIMH BOJH NPU IEPEX0Je MOHOXPOMATHYECKOIO CBETA
4yepe3 rpaHully pasjiena AByX ONTHYECKUX CPE.

Xox nydeit B mpusme. ucnepcust cBera. CioxHbIA cocTaB 0€loro cpeta.
IBerT.

[lonHoe BHyTpeHHEE OoTpaxkeHue. [IpenenpHbIil yroyl MOJIHOrO BHYTPEHHETO
OTpaKEHUS.

CobOuparormie ¥ pacceuBaroine JuH3bL. ToHKas nuH3a. DOKycHOE
paccTosiHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTh (POKYCHOIO
paccTosiHUSI TOHKOM chepruyecKol JMH3BI OT €€ T€OMETPUM M OTHOCUTEIBHOIO
MIOKa3aTelIs MPEIOMIICHUS.

®opmysia TOHKOU JIMH3BL. Y BEJIMYEHHUE, 1aBAEMOE JIMH30M.
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Xox ny4a, MPOMIEAIIEro JIMH3Y IOJ MPOHU3BOJIBHBIM YIJIOM K €€ TJJaBHOU
ontuyeckoir ocu. IlocTpoeHune wu3o0pakeHU TOYKM M OTpe3Ka MPSAMON B
cOOMpArOIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

Ontuueckue npubopsl. Paspemaromas crnocoOHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. WnTepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusa HaOMIOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HHTEp(QEpPEHLMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIIaCCHYECKHUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus ceta. [Judpakunmonnas pemérka. YciaoBue HaOMIOACHUA
[JIABHBIX ~MAKCUMYMOB IIpH [aJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonspur3anus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JYIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmapar, NpOCBETICHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue npeaoMIIEHUs CBETA.

Habnrogenue nojHOro BHyTPEHHETO OTpakeHus. Mozenb CBETOBOIA.

HccnenoBaHue XO0Ja CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPALIEIbHYIO
IUIACTUHY U IIPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

HabstoieHue 1IBETOB TOHKUX MIIEHOK.

Hab6mronenune nudpakxium ceera.

N3yyenue nuppakinOHHON pEETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBera.

[IpumeHeHne noJIIpOUI0B ISl U3YYECHHS] MEXAaHUYECKUX HaIIPSKEHUH.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npAKMuUKyMm.

N3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne pOKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tonyyenue n300paxeHusi B CUCTEME U3 ITIOCKOTO 3epKaJia U JIUH3bI.
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[Tomy4yenune n300paxeHust B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBanue TENECKOMUYECKUX CHCTEM.

Hab6mronenune nudpaxuu, nHTep)EepeHIINN 1 TTOJISIPU3AITIN CBETA.

W3ydeHne mosspu3aIiuy CBeTa, OTPAKEHHOTO OT MTOBEPXHOCTH JUAJICKTPHKA.
W3ydenne naTepPEepeHITNN JIa3epHOTO U3ITyUYCHUS Ha IBYX IIEISIX.
Habmnronenue nucnepcum.

Habmronenue u ucciaenoBanue n1uppakiimoOHHOTO CIEKTpA.

W3mepeHue TMHBI CBETOBOW BOJIHBI.

[Tomyuenue criekTpa M3Iy4YeHHUS CBETOIMOMA MPHU MOMOIIH JU(PpaKIIMOHHON

PEIIETKMU.
Pa3znes 6. OcHOBBI cieiHAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH.
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl

CIEIHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npruMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJIEHUE
BPEMEHU U COKPAILIEHUE JITIMHBI.

DHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIBI. DHEPrUs
IIOKOSI.

TexHHUYecKue YCTpPOWCTBA M TEXHOJOTMYECKHE MPOLIECCHl: CIYTHUKOBBIE
NPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YyeHn4yeckui SKCIIEpUMEHT, J1ab0paTopHbIe PaOOTHI, MPAKTUKYM.

Onpenenenne WMIYyJIbCa W DHEPTUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBecHOE TeIIOBOE H3NIyueHHUE (M3JIydeHHE aOCOIIOTHO YEPHOTO TEa).
3akoH cmemienust Buna. I'unore3a [Inanka o kBaHTax.

DOoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonsl potodddexra. YpaBHeHue
OitHmreitna s potodddexra. «KpacHas rpanuiay gortodrddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJICHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpaXkarolrytro moBepxHOcTh). Ombiter I1. H.
JleOenena.

BousiHoBbIe cBOMcTBA yacTull. BosHbl ne bponnsd. lnuna BonHb! e bpoiis u
pasMepbl 00JacTH JIOKAIW3aIuu JABWXKYyIIeHcs dactuibl. KopmyckymspHo-
BOJTHOBOU Jyanu3m. J{udpakiius 351eKTpoHOB HA KPUCTAIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eitzendepra.
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TexHH4eCcKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dotorneMeHT, GOTOAATUYMK, TYHHENBHBIM MMKPOCKON, COJHEYHas OaTaped,
CBETOUO/.

Jemoncmpayuu.

doTo3(ddeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBIICHHSI  MOJYNPOBOAHUKOB — OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

Hccnenosanue potopesucropa.

N3mepenue noctosHHoi [Inanka Ha ocHOBe HccnenoBanus GoTorpdekra.

HccnenoBanye 3aBUCHMOCTH CUIIBI TOKA YEPE3 CBETOANO OT HAIPSLKCHUS.

Tema 2. @usuka amoma.

OneIThl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmaHerapHas monens aroma
Pezepdopaa.

[Toctynatel bopa. U3nyuenue u nornomieHue GOTOHOB MPH MEPEXO/IE aTOMa
C OJTHOTO YPOBHS SHEPTUU HA APYTOU.

Bunpl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.

CroHTaHHOE U BBIHYXJICHHOE U3JIydeHHe cBeTa. Jlazep.

TexHUYeCcKHe YCTpPOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YaCTHII.

OmnpeneneHue JJIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPpAKMuUKyMm.

Hab6nrogenue 1MHEeHYaToro CnexkTpa.

HccnenoBanue cnekTpa pa3peKeHHOro aTOMapHOIO BOJOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duzuka amomnozo A0pa u 31eMeHMAPHBIX YACHUY,.

Hyxnonnast monens snapa [elizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. M3oronsl.

PamnoaktuBHOCTE. Anbda-pacnan. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacnaz. ['amma-u3imydeHue.
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3aKkOH pPaAUMOAKTUBHOTO pacnaga. PagnoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO HM3Ty4YeHUs. BiusHUE pagMOAaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EctecTBenHblil GpoH u3nydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sijipe. SAnepubie cuibl. Jlegekt Macchl siapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIIEPHOTO CHHTE3a. OKOJOTMYECKHUE AaCHEKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

Metozapl perucTpalyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

DyHIaMEHTaJbHbIE B3aUMOJCHUCTBUSA. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtangapTHON Moaenu. KBapk-TirooHHAs MOAENb apPOHOB.

®dusznka 3a npenenamu CranaapTtHoil Moxaenu. TéMHas maTepust U TEMHas
SHEPrusl.

EnuHcTBO usnyueckoi KapTUHBI MHpA.

TexHuyeckne ycTpoicTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
BunibcoHa, SAEpHBIM peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAaHCHAasi ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBLIM (GoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yueHne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUH M ACTPOPU3MKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaTiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpuMEHMMOCTH 3aKOHOB (U3UKU JIT OOBACHEHHS TPUPOJIBI
KOCMUYECKHX 0OBbEKTOB.

Metonbl acTpoHOMUYECKHX HCcaeqoBaHUNA. (COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOIbI, PAIUOTEIECKOIIbI, BHEATMOC(EpHAas aCTPOHOMHUSI.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucrema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMmMa «CIEKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJABHOM MOCIENOBATENbHOCTH. BHYTpeHHee cTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenne u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Pagnoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApaAX
raJIaKTHUK.
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Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

Habmonenust 38€31H0T0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUMN JJIs1 ONPENETICHUS MOJOKEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3ILI.

HaGmiogenuss B Tteneckon JlyHbI, TIUJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHHM.

Pu3nyecKuil MPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX NPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYHUH.
OneHka rpaHull MOrpeurHOCTeM.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIENOBAaHUKA  3aBUCHMOCTEU
¢u3nyecKux BEJIMYUH, NPOBEpPKA MPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  paslenax «YUECHHYECKHH  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o001marouIee MOBTOPEHUE.

O0o01ieHne U cucTeMaTH3alus Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOJIUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBD, «OCHOBBI CIEHHAIBHON TEOPUH OTHOCUTENBHOCTH», «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M ATHUYECKOH cepax NedaTeIbHOCTH YelOoBeKa, poJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MHUpPA, 3HAYEHUE ONKCATEIIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM UM  MPOTHOCTHUYECKOW  (DyHKIMIA
(bu3nyeckoil Teopuu, poJib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHHUM
0 (u3MYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUI O IPUPOJE.

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYUIIECTBIISIETCSI C YUETOM COJIEpPKATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C UIYUCHUEM MEM 0008 HAYUHO20
no3nanuA: SIBICHUE, HAy4YHBIH (akT, runoresa, (u3MUeckas BEITUUYMHA, 3aKOH,
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Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOPHI M MX IPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKUMA. [Ipu3Haku mOHO0US TPEYTOJHLHUKOB,
OTpe/ieNieHUE TIOMAAH MIOCKUX (GUTYp 1 00bEMA Tell.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM IpUpoJie, KoieOaTelbHbIE
JIBIWKEHUS B JKMBOW IPUPOJE, DKOJOTHYECKHE PHUCKM ITIPU INPOU3BOJCTBE
NIEKTPOIHEPTUH,  DIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3BYKOBasi JMAarHOCTMKAa B MEIWLHMHE, ONTUYECKHE SBJIEHUS B JKUBOU
IIPUPOJIE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON pEIETKH, CHEKTPAJIbHBIN
aHaJIN3.

I'eocpagpua: marHuTHBIE TIONIOCa 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTeNb SIKOOM, reHepaTtop MEpEeMEHHOTO0 TOKA, MHIYKIMOHHAs Ieyb,
JIMHUAN JJIEKTpoIepeaad, 3JIEKTPOABUTaTeb, paaap, PaAUONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsl SHEPreTUKA U DKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.
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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

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

rPaKIAHCKOT0 BOCIIMTAHMS:

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

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

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

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

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE 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 OLICHUBATh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3UUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:
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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 O0Opa3oBaHWI0O W CamMo0OOpa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

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

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh 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,

BBISIBIIATH 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, OLIEHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
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Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

BJIa/IETh Hay4YHOH TEPMMHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOAAMHU
busznuecKoil HayKu;

BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJepKaHusl, MPUMEHEHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BJIaJeTh BUIAMU JEATEIHHOCTU IO MOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU yUEOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3W M aKTyaJH3UpOBATH 3a/aauy,
BBIIBUTaTh TUIOTE3y €€ pEIIeHUs, HaxoQuThb AapryMeHTbl Jid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
peIIeHNUS;

aHAIIM3UPOBATh TOJYYCHHBIE B XOJA€ pEIICHUs 3aJa4d Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYIUpPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
YMETb NEPEHOCUTh 3HAHMS MO (U3MKE B MPAKTUUYECKYIO 0O0JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nunopmanueii:

BJIa/IeTh HaBBIKAMHU MOJIyuyeHUs MH(pOpManuu (U3HMUECKOTO COJEp KaHUS
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIONIb30BaTh CpEACTBa MH(POPMALMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJIOTU B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€3011aCHOCTH;
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CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEP)KaHUSA B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3Ha4yeHWs WHGOpPMAlUMKU M IeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIBHYIO (POPMY TPEICTABICHUS U BU3YyAIHU3AIIH.

KoMMyHMKaTHBHBbIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

OCYILECTBIATh OOIIEHME Ha YypokKax (U3UKM M BO BHEYPOUYHOH
NEeSATEIbHOCTH;

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

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUIYAIBHON paboTHI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX JACUCTBUNA C y4y€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
NEUCTBUM, paCIPENEIIATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAaJa M Ka)KIOTO yYaCTHMKAa KOMAaHJIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HAEH C NO3ULUUU HOBHU3HBI,
OPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallusiX,  IpPOSBISATH  TBOPYECTBO M  BOOOpa)xkeHHe,  ObITh
WHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIUECTBJISITh  MTO3HABATEIBbHYIO JI€ATEIBHOCTh B
obsacth (U3UKA U AaCTPOHOMMH, BBISBISATH NPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOYTCHUI;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;
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c1oco0cTBOBaTh (YOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULMUA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYAIUSAM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LETISIM;

BIAJCTh HABBIKAMH TIO3HABATEIBHOW pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

HCIIOJIB30BaTh MPUEMBI pedIIeKCHU i1 OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLICHUBAaTh PUCKA W CBOEBPEMEHHO MPHUHUMATH PEUICHUSA IO HX
CHIDKCHHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTHI JPYTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOmero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIIMOHATbHBIN UHTEIUICKT, MIPEITOJIar AFOITHIA
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWs,  BKIIOYAIONIETO  CIIOCOOHOCTh  TOHMMATh  CBOE

HMOIIMOHAJIBHOE COCTOSTHUE, BUIETh HAINPABIEHUS PA3BUTHS COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B cE0€;

CaMOpPETYJIMPOBaHUs, BKIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE NTPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJIECHUE, CIOCOOHOCTH aJanTHPOBATHCS K
HMOIIMOHAJIBHBIM WM3MEHEHUSIM U MPOSBISATh TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIIEXy, ONTUMH3M, HHUIUATUBHOCTb, YMEHHE NEHCTBOBATh, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

HSMIIATUHU, BKJIIOYAIOLMIEH CIOCOOHOCTh MOHMMATh HAMOIIMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTPaMBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemarb KOHMIUKTHI.
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[MPEAMETHBIE PE3VJIbTATBI

K xonny oOyudenuss B 10 knacce mpelMeTHbIE PE3yNbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMANbHON W 3TUYECKOM cdepax AesITeNbHOCTU
4eJIoBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (U3MYECKOM TEOpUHM —  MEXAHHKH,
MOJICKYJIIPHON (PU3MKU M TEPMOAMHAMUKH, POJIb (HU3UUIECKON TEOpUHU B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
MpOLIECCOB (SIBJICHUM): WHEpIHMAIbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJI0, MaTepuajibHash TOYKa, PABHOYCKOPEHHOE JBUKEHHUE,
CBOOO/JIHOE mMajJeHue, aOCONIOTHO ympyras jaedopmariusi, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPAOTO (KPUCTALTUYECKOTO) Teja, UIeadbHbIi ra3, TOUCYHBIN 3apsij,
OJTHOPOJIHOE 3JIEKTPUYECKOE MOJIE;

paziuyarh yCiOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (PUIMUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAMM3UPOBaTh U OOBACHATH MEXAaHHUYECKHE TIPOLIECCHl U SIBIICHUA,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIXKECHUS, (POPMysbl KHHEMATHUKH PaBHOYCKOPEHHOIO
JIBIOKCHUS, TpeoOpazoBanus [amuiess Juisi CKOPOCTH M TEepeMelieHus,
3akOHbl HprOTOHA, TpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
DHEPIruM, CBsI3b PaOOTHI CHUJIBI C MU3MEHEHUEM MEXaHUYECKOW JHEPTUH,
YCJIOBUSL paBHOBeCHUs] TBEPJAOro Tejia), MpPU HTOM HCIOJIb30BATh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUSI HMIyJbca U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,;

aHAJM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOLIECCHI U SIBJICHUSI, UCIIOJIb3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MONEKYISIpHOW (UBHKH U
TEPMOJUMHAMUKU (CBA3b JABJEHUA HJICATBHOIO Ta3a CcO CpeaHen
KUHETUYECKOW JHEPIUEd TEIUIOBOTO JBHXKEHUS M KOHIIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpaTyphl BEIECTBA CO CpEIHEH KUHETUYECKOU
AHEPruel TEIJIOBOTO JABMIXKEHUS €r0 YacTHIl, CBS3b JABJICHUS UACATbHOTO
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raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knanelpona, TmepBbld 3aKOH TEPMOAUMHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU ITOM HCIIOIb30BAThH
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHAIM3UPOBaTh M OOBACHATH DJIEKTPUUYECKHE SIBICHHUS, HUCIOIB3YS
OCHOBHBIE TOJIOXKEHUS U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpPaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULHNHN DIEKTPUUYECKUX
MOJIEM, IPU ATOM YyKa3blBas YCJIOBUS NPUMEHMMOCTH 3akoHa Kyrona, a
TaK)K€ IMPAKTUYECKH BA)KHBIE COOTHOIIEHHUS: 3aKOHbI OMa Ui ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npasuiia Kupxroda, 3akonsl dapanes 11 31eKTpoIn3a);

ONKCHIBaTh (PU3NUECKHE MPOLECChl U SIBICHUS, HCIOJb3Yys BEITUYMHBI:
IIEPEMEILICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIBI, JaBJICHUE, NOTCHUUAIbHAS DJHEPIUs, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWIA TSHKECTH, CUJIa YIPYIOCTH, CUJIa TPEHHUs, MOILHOCT,
SHEpPrusl B3aUMOACHCTBUS Teina ¢ 3eMiI€d BOMM3M €€ TOBEPXHOCTH,
HEeprus ynpyroi gedopmanuu MpPYKHHBL, KOJIMYECTBO TEIUIOTHI,
abCoJI0THAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEpPrusl WUACAIBHOTO OJHOATOMHOIO rasa, paboTa HAEaJbHOro rasa,
OTHOCUTENIbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TteniaoBoro
JBUIaTeIIsd; YIEKTPUUYECKOE T0JI€, HAIIPSKEHHOCTD 3JIEKTPUYECKOIO TO0JIA,
HaNpspKEHHOCTh TOJII TOYEYHOTO 3apsija WIM 3apsHKEHHOro Imapa B
BAKYYyME W B JUIJEKTPUKE, IOTECHIHAI JJIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh  NOTEHLHAJIOB, JJEKTPOJBIKYIIAs  CHJIa, CHJA  TOKA,
HaIIpsDKEHUE, MOIIHOCTb TOKA, OJJIEKTpUYECKas €EMKOCTh IIJIOCKOIO
KOHJICHCATOpa, CONPOTUBIICHUE YYaCTKAa LEMH C TMOCIECI0BATEIbHBIM M
MapajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHSI AIEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXaHMYECKOE JIBHKEHHE, TEIUIOBOE JBMIKCHHME 4YaCTUL] BELIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIIEHNE W KOHJEHCALMS, IIJIaBJICHUE U KPUCTAILIM3alMsl, HAPABIECHHOCTh
TEIUIONEpEAauM, IEKTPU3ALUS TEJl, SKBUIIOTEHIMAIBHOCTDb IIOBEPXHOCTH
3apsKEHHOTO ITPOBOIHUKA,

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BETMUUHBI OT
OPYrol C  HCIOJb30BAaHUEM  IMPSAMBIX  HU3MEPEHHI, TpPU  ITOM
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KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOTYyYECHHOU
3aBUCHUMOCTH (PU3WYECKUX BEIWYMH B BHUAEC TIpapUKOB C YYETOM
aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUM, JIeaTh BBIBOBI IO PE3yJIbTaTaM
UCCIIEJOBAHMSI;

IPOBOJANTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOANUTDH OMBITHI 110 IPOBEPKE MPEITIOKEHHONW TMIIOTE3bI: IUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIy4YEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax yueOHOro »HKCIEpUMEHTa, MpakTUKyma U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
($u3MYECKOl MOJENIbIO: Ha OCHOBAHMM aHaJIW3a YCIOBUS OOOCHOBBIBAThH
BbIOOp (u3MuUecKoll Mojenu, OTBeYawlled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (HOPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(U3MYECKUX TEOpUl MNpPHU UCHOJB30BAHUM MATEMaTHUYECKUX METOJ/IOB
peuieHus 3a1a4, MpoBOJUTh PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3yNbTaThl M KOPPEKTHPOBATH METOJbI PELICHUS C
Y4ETOM IOJTYYEHHBIX PE3YJIHTATOB;

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

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
NPUHIIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH NPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
NESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
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HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyYHbIe CIOCOOBI paboThl ¢ MHQOpMAIHEH (PUIUIECKOTO
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(OpMAaLMU, CTPYKTYPUPOBAHUS U UHTEPIPETAIINH
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.

K xonmy oOyuenust B 11 Knacce mpeIMETHbIE PE3yJIbTaThl HA YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM M 3THUYECKOU cepax NesTEIbHOCTH YEJIOBEKa, POJb U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOM KapTHHE MHpA, POJib aCTPOHOMUH B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKA U  JAJIBHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMHUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUUWA (PU3NYECKON Teopuu —
ANEKTPOAMHAMUKH, CHEHHUAIBHOM TEOPUU OTHOCUTEIHLHOCTH, KBAHTOBOM
busuku, poib (puszudeckoit Teopur B (GOPMHUPOBAHUU TMPEACTABICHUN O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUM O TIPUPO/IE;
pa3Iuyarth YCIOBUS MPUMEHHUMOCTH Mojened (uanueckux Teln Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOJAHOE JJIEKTPUUYECKOE U OJIHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJeOaHUsI, MAaTEMAaTHICCKUNA MasTHUK,
WJICAIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTenbHbIA KOHTYpP, TOHKAas JIMH3a, MOJIEJIel aToMa, aTOMHOTO si/ipa U
KBAHTOBOM MO/ICJIM CBETA;
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paznuyaTth yclIOBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TIOJOKEHHUS M 3aKOHBI JJIEKTPOJUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro  3apsiaa, cuwia Awmmepa, cwia JlopeHuna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIMHU, npaBuwio Jlenma, cBsazp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTU DUHIIITEIHA);

aHaJTU3UPOBATh U OOBACHITH KBAHTOBBIC MIPOLIECCHI U SABJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODWHINTEHHaA  JIs
dboTorpdexra, mepBpli U BTOpoM moctynarel  bopa, mnpuHIUI
COOTHOILIEHHsI HeompenenéHHocTell ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBJICHUS, HCIOJB3Ys BEITUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATHYECKOTO
NOJISI, PAa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TOJIsl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrusi MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
DHEPrus TIOKOS CBOOOJHOW 4YaCTHUIbI, DHEPrUs M UMIYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPT Ul CBS3H sIIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUMA:
AJIEKTPOMArHUTHASL UHYKIMS, CAMOMHIYKITMS, PE30HAHC, HHTep(epeHIIns
BOJIH, Judpakius, JTUCIIEPCHs, T[OJHOE BHYTPEHHEE OTpPaXKEHUE,
dbortoanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
a5iep, ramMMma-usiydeHue snaep, (U3UYECKUe MPUHIUIBI CIEKTPaIbHOIO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHia;

CTPOUTH U300paKeHUE, CO3]aBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3NIHBIX CUCTEMAX, B MEKIaJAKTUYECKOU
cpeje; ABUKEHUsI HEOECHBIX TeJl, IBOJIIOLUHU 3BE3/] U BCelleHHOI;
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OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
UCIIOJb30BAaHUEM TMPSMBIX HM3MEPEHMI, MpPU H3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBAaTh pE3yJNbTaThl TMOJYYEHHOW 3aBUCHUMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  W3MEpPEHUi, JelaTb  BBIBOABI 10  pe3ysbTaram
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIOKEHHOM TUIIOTE3bI: TIIAHUPOBATH
AKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHAJIH3UPOBAThH
MOJy4YeHHBIE PE3yNbTaThl U JeNaTh BBIBOJ O CTaTyce MpenoKeHHON
TUIIOTE3bI;

OIKCHIBAaTh METO/bI OJYYEHUS! HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUU;
coOJiro1aTh paBuiia OE30MacCHOrO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1abOpaTOPHOTO 000PYOBaHMS;

pemarth pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
(¢u3MYecKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
dusznyeckne MOJeNnu, OTBEYarollhe TPeOOBAaHUAM 3aJaud, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYJaThl (PU3NUECKUX TEOpU
OpU  HCIOJNb30BAaHMM MAaTEMAaTUYECKUX METOJOB pEeUIeHHs 3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMM MMEIOIIUXCS TaHHBIX, aHAJIM3UPOBAThH
PE3yNbTaThl U KOPPEKTHPOBATH METOIBI PEIICHUS C YUETOM TMOITYYCHHBIX
pe3yIabTaTOB;

pemarh KayeCTBEHHbIE 3a7aud, TpPeOyIolIMe NPUMEHEHHs] 3HaHUM U3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
PEIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
IENOYKY pacCyKIEHUI ¢ ONOPOM Ha N3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS [ OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJUTH TPUMEPHl BKIAJa POCCHMCKUX U 3apyOSKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUDA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBaTh U OLIEHUBAThH MOCIIEICTBUS OBITOBOM M MPOU3BOIACTBEHHON
JIESITEIbHOCTH YeJIOBEKa, CBSA3aHHON C (PU3MYECKHMMH TMpolieccaMu, C

41



MO3UIINN YKOJIOTUIECKON O€30MTaCHOCTH, MPEJCTaBICHUIN O palliOHATHFHOM
MPUPOJIONIOIB30BAHUH, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTUKEHUN
HAYKM W TEXHOJOTHM Uil JAJBHEHIIETO Pa3BUTUS YEJIOBEYECKOTO
00IIIECTBA;

MPUMEHSTh pa3lInuHble CIOCOOBI padoThl ¢ MHpopManmen (Guznyeckoro
CONEP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKA, TepepaboTKH W MpeabsBICHUS y4eOHOW U
Hay4YHO-TIOMYJISIPHON MHGOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHpopMary, TMOJYYEHHONM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTUYECKHU
aHANMM3UPOBAaTh  MOJNIy4aeMylo  HWHGOpPMAIMI0O ©W  OICHHWBATh €
JIOCTOBEPHOCTh KAaK HAa OCHOBE HMEIOUIMXCS 3HAHUW, TaK U HA OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBJIATH OpTraHu3allMOHHbBIC u TO3HaBaTEIbHbIC YMEHUSA
CaMOCTOSITEILHOTO ~ MPUOOpPETEHUsS  HOBBIX 3HAHUM B  TpoIlecce
BBITIOJTHEHHUS MPOEKTHBIX U Y4EOHO-UCCIIEI0BATEILCKUX PadoT;

paboTaTh B TpYIIE C HCHOJHEHUEM pPa3IMYHBIX COLUAIBHBIX POJIEH,
IJIaHUPOBATh PabOTy T'PYIIIBI, PAIMOHATIBLHO PACIPEACISATh JACATEILHOCTD
B HECTAHJAPTHBIX CUTYyalMsAX, aJ€KBATHO OIICHUBATh BKJaJ KaXXJOT0 U3
YYaCTHUKOB TPYIIIIBI B PEIICHUE PACCMATPUBAEMOM TTPOOIIEMBI;

NPOSIBJISITh MOTUBALMIO K OyAylied npohecCuOHaNbHON EATEIbHOCTH 110
CHEIHUAIBHOCTIM (hHU3UKO-TEXHUYECKOTO TIPOQuIIs.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM K 0 (undposbie)
n/n NpOrpamMmbl Bcero O;I TPOILHBIE pﬁaKanecmle o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
Paznea 1. HAYUHBIA METO/] TIO3HAHUS ITPUPO/IbI
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 2 bubumorexa [IOK
' https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruia 6 . https://m.eds00.ru/f16b68d7
bubmuorexa [JOK
2.2 Hunamuia 8 https://m.edsoo.ru/f16b68d7
" bu6mmorexa [IOK
2.3 Cratuka TEEpAOrO TENA > 1 https://m.edso0.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 8 1 https://m.eds00.ru/fL6b68d7
Hroro no paszneny 27
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
. bu6mmoreka [IOK
3.1 OCHOBBI MOJIEKYJIAPHO-KMHETUUECKOM TeOpUn 10 1 https://m.edsoo.ru/fL6b68d7
bu6mmorekxa [IOK
3.2 Tepmoannamuka. TemioBbie MalIMHbI 11 1 https://m.edsoo.ru/fL6b68d7
33 ArperaTHble cocTosiHUS BemecTBa. da3oBbie 6 1 bubnnoreka [JOK
' TIePEXOIBI https://m.edsoo.ru/f16b68d7
Wroro no pazneny 27
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Paznea 4. JIEKTPOJAUMHAMUKA

bu6mmoreka [IOK
41 DIEKTpHHECKOe nose 1 https://m.edsoo.ru/f16b68d7
. N bubmuorexa [JOK
4.2 ITocTOSTHHBIN JIEKTPUUECKUIA TOK 13 https://m.edso0o.ru/fL6b68d7
bubmuorexa [JOK
4.3 TOKi1 B pasIHHbIX Cpefiax ! https://m.eds00.ru/f16b68d7
Wroro no pazueny 31
Pasznen 5. DUBHUYECKHUN TIPAKTUKYM
. bubmuorexa [JOK
51 PHIHHCCKHH NIPAKTHRYM 8 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 8
Pe3epBHOE Bpems 7 bubmorexa LJOK
https://m.edsoo0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 16
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11 KJIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Paznen 1. JIEKTPOANHAMUKA
bubmuoreka [JOK
11 MarkurHoe nose 6 https://m.eds00.ru/39859f1
bubmuoreka [JOK
1.2 ONeKTPOMATHATHAS HEYKITHA 6 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 12
Paznen 2. KOJTIEBAHUS 1 BOJIHbBI
2.1 MexaHndeckue KojaeOaHust 4 Egggﬁ%f;;gﬁgg%ge f1
2.2 DNEeKTPOMarHUTHbHIE KOJIEOAHUs 10 Egggﬁ;f;;gﬁgg%ge f1
23 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 10 1 bubnnoreka [JOK
' BOJTHBI https://m.eds00.ru/39859¢f1
bu6mmorexa [IOK
2.4 Onruka 26 1 https://m.edso0.ru/39859f1
Hroro no paszneny 50
Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmoreka [JOK
31 Ocroser CTO S 1 https://m.edso0.ru/39859%f1
Wroro no pazueny 5
Paznen 4. KBAHTOBASI ®PU3UKA
. bu6mmoreka [IOK
4.1 Kopryckys1ApHo-BOHOBOH Ayaiusym 4 https://m.edso0.ru/39859f1
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bu6mmoreka [IOK

4.2 Pusnica aroma 3 https://m.eds00.ru/39859¢f1
43 ®du3uKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 bubnnoreka [HOK
' YaCTHI] https://m.edsoo.ru/39859¢ef1
Hroro no pazgeny 12

Paznen S. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 6 https://m.eds00.ru/39859ef1
Hroro no pasneny 6
Paznen 6. PUSHUYECKUN MPAKTHUKYM
. bu6mmoreka [IOK
6.1 PH3MHCCKHH NpAKTHKYM 8 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 8
Pa3nea 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremaruzanus u 00001eHne
71 MIPEAMETHOTO COAEPKAHUS U OTbITA 7 bubnmnoreka [JOK
' JeSTEIbHOCTH, TPUOOPETEHHOTO MPU https://m.edso00.ru/39859ef1
u3ydeHuu kypeca ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 7
PesepsHOe Bpems 2 bubmorexa [IOK
p P https://m.edsoo.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypchl
1 dusnka — pyHIaMeHTalbHAs HayKa O 1 bubnmnoreka HOK
pupoe https://m.edsoo.ru/1beef346
5 1 bubmuoreka [IOK
https://m.edsoo.ru/3a7fde29
3 1 bubnuoreka [{OK
https://m.edsoo.ru/34c49931
4 1 bubmuoreka [IOK
https://m.edsoo.ru/ca2def03
5 1 bubmmoreka IIOK
https://m.edsoo.ru/7f18fda3
6 1 bubmmoteka IIOK
https://m.edsoo.ru/eabbded1
Mexanundeckoe aBmkeHne. Cucrema
7 otcdeTa. OTHOCHUTEIIBHOCTh 1 bubmorexa LOK
' https://m.edso0.ru/e9a52f02
MEXaHUYECKOTO JIBUKECHHUS.
Panmyc-BexkTop MaTepuaibHOM TOUKH,
8 er(il HyoeK I/II/IpHa OCIf KOOPAHHAT 1 bubmmorexa [JOK
poeKil P ) https://m.edso00.ru/30a108a5
Tpaexropus. [lepemenienue. CKOpocTb.
PaBHOMEpHOE IIPSIMOJIMHEWHOE
bu6nunorexa LIOK
9 nBikeHue. I'paguueckoe onucanue 1

PAaBHOMEPHOTO IPSIMOJINHEWMHOTO

https://m.edso0.ru/89ba7190
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JIBUKCHUS

10 bu6nuoreka [IOK
https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BUKEHUE.

11 MrHoBeHHas1 CKOPOCTh. Y CKOPEHUE. bubnmnoreka HOK
[IpsamosnHENHOE IBUKEHUE C https://m.eds00.ru/a99549a7
IIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSIMOJIMHENHOTO JIBUKEHHUS C bubmrorexa LIOK

https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBobosHOe najieHue. Y CKopeHue

13 CBOOOHOTO MajJeHus. 3aBUCUMOCTD bu6nmorexa LIOK
KOOPJAHMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢c
BpPEMEHU U UX rpaduku

14 JIBrokeHue Tena, OpOIISHHOTO MO/ bubnunoreka LIOK
YIIIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeliHoe nBuxkeHue. /[BrkeHne
110 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopocTs. [lepuon u yacrora. bubnxoreka LTOK

https://m.edso00.ru/33196fbe
IleHTpOCTpEMUTENBHOE U NTOJHOE
YCKOpEHHUE

16 KonTponbhas pabota no teme 1 bubmmnoreka HOK
"Kunemaruka" https://m.edso00.ru/1242f32¢
IlepBb1if 3ak0oH HproToHA.

17 WNuepunanpHbie cUCTEMBI OTCUETA. bubnuorexa [IOK
[Tpuniun otHocuTenbHOCTH ["anumnes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOA€EHCTBYIOIIAS CHIIA. bubmuoteka [IOK
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Bropoii 3akon Herotona. Macca

https://m.edso0.ru/141d3837

B3aumoneiictBue ten. Tperuii 3akoH

bub6nmoreka [IOK

19 Hprorona https://m.edsoo.ru/57dba505
[Tpuniun cynepno3unuu cui. Pemenne
20 3;;%];&1 Hp}II/IHM:HCHI/I: 3aKOHOB buGnuorexa [IOK
https://m.edsoo.ru/bdf997fb
Hprotona
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBHUBAJICHTHOCTh I'PABUTAIIMOHHON 1 buGnuorexa [IOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOW MacChl
99 Cuiia TSKeCTH U yCKOPEHUE bubnnoreka [JOK
CBOOO/IHOIO Na/IEHU https://m.eds00.ru/22757f26
JIBroKkeHrne HeOECHBIX Te M MX
93 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuorexa [IOK
KOCMHYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bu6nmorexa LIOK
24 Cuna ynpyrocru. 3ako I'yka. Bec Tena https://m.edsoo.ru/0ae2cd8d4
Cuna tpenus. [Ipupona u Buas! cun bubmmnoreka HOK
25 TpeHus. [[BukKeHNE B )KUAKOCTH U Trase https://m.edsoo.ru/1fa86499
C YYETOM CHJIBI COIPOTUBIIEHUS CPEBI https://m.edso0.ru/2ch29676
26 Hasnenue. I'napocrarnueckoe bubmmoteka IIOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOJIFOTHO TBEPJIOE TEIIO. bubmuoreka [IOK
27 [TocTymarenbHOE U BpamiaTeIbHOE but6mmorekxa [IOK
JBU>)KEHUE TBEPJIOTO TEJIA https://m.edsoo.ru/2b95d57e
28 MOMEHT CHJIBI OTHOCHTEILHO OCH bubnunorexa LIOK
Bpaienus. [1meqo cubl https://m.edso00.ru/653d3459
29 CnoxxeHue Cuil, IPUIOKEHHBIX K bu6nunorexa LIOK
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TBepaoMy Teny. LleHTp TsxecTu Tena.
VYcnoBus paBHOBECHS TBEPAOIO TEIIA.
Bunel paBHOBECHS

https://m.edsoo.ru/9aa79a7d

30 bubnunoreka LIOK
https://m.edsoo.ru/dclcaacO
KonrponsHas pabora o reme Bu6muoteka [JOK

31 1
"Muunamuka. CtaTuka TBep1oro Tena" https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHOM TOUYKH,

32 CHUCTEMBbI MaTePUATIbHBIX TOYECK. 3aKOH bubanorexa [JOK
COXpaHEHUs UMIyJIbca. PeakTuBHOE https://m.edsoo.ru/4bb8294b
JIBUKCHHEC

33 bubnuoreka [{OK

https://m.edso0o.ru/13f0a221

34 bubnunoreka LIOK

https://m.edsoo.ru/d6532eb9

35 bu6mmoreka IIOK

https://m.eds00.ru/f7706d63
PaboTa cuiibl Ha MaJIOM ¥ Ha KOHEYHOM

36 nepemenieHuu. ['papuueckoe bubmuoreka [IOK
Mpe/icTaBiIeHHe PaboThl CUITHI. https://m.eds00.ru/913974c7
MoOUIHOCTh CHIIBI
Kunernueckas sneprus. Teopema 00

37 W3MEHECHUN KHHETUICCKOW YHEPTUHI brbmmorexa LIOK

. https://m.edsoo.ru/9a5e2e74
MaTepHUaTbHOW TOUYKH
[ToTeHIMaTBHBIC U HETIOTCHITHATLHBIC
38 cwisl. [loTeHnIManbpHas SHEPTHSI. bubmmorexa LIOK
https://m.edsoo.ru/554bafcc
Bropas xocMuueckast CkopocTb
39 Tpetbs kocMuueckast ckopocTb. CBsI3b bubmuoteka [IOK
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paGOTBI HCIIOTCHIMAJIBHBIX CHJII C
H3MEHEHHEM MEeXaHHMYSCKOM OHEpIrun
CHCTEMBI Tell. 3aKOH COXpPaHCHUA
MEXaHUYeCKOM SHEpIrun

https://m.edsoo.ru/f57b4e01

40 bubnunoreka LIOK
https://m.edsoo.ru/f30f43b6
KonrtponsHas padora o reme "3akoHbI Bu6muotexa [JOK
41 1
COXpaHEHUs B ME€XaHUKe" https://m.edsoo.ru/474e7c4a
42 OcnoBnble nooxennss MKT. bubnuoreka [{OK
Huddyszus. BpoyHoBckoe nBHKEHHE https://m.edsoo.ru/b0a4445f
CtpoeHue ra3000pa3HbIX, KUAKUX U
43 TBEPBIX TeJI. XapaKTep ABKEHUS U bubmorexa LOK
P L P pA https://m.edsoo.ru/c44d02e2
B3aMMOJIEMCTBHS YaCTHI[ BEILIECTBA
Macca u pa3Mepbl MOJIEKYJ (aATOMOB).
44 Konnqecho Bep ecTBa Hyocio;IHHaﬂ) bubmorexa [IOK
B ' https://m.edsoo.ru/c5b72ab7
ABoraapo
Temmepatypa. TerioBoe paBHOBeCHE.
45 [lIxama enbcus. AGcomtoTHAS bubmmorexa [TOK
) https://m.edso0.ru/0070d493
TeMIeparypa
46 bubmmoteka IIOK
https://m.edsoo.ru/1531abab
47 Wneanpueiii ra3. 'a3oBbie 3aKOHEL. bubmmoteka IIOK
Ypasaenue Menpaeneera-Knanerpona. https://m.edsoo.ru/1deb2367
48 bubnunorexa LIOK
https://m.edsoo.ru/8d12c328
49 but6mmorekxa [IOK
https://m.edsoo.ru/14e02d1f
50 N3omporieccel B naeaabsHOM Ta3e ¢ bubnuorexa [JOK
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IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

https://m.edso0.ru/68878d51

I'pacduueckoe npencraBieHue

51 M30IPOIIECCOB: U30TEPMa, U30X0Pa, bubmmorexa [JOK
https://m.edso0.ru/1344327b
n3obapa
Ocnonoe ypaBHeHue MKT. CBsi3b
aOCOJIIOTHON TEeMITepaTyphl
59 TEPMOJIUHAMUYECKON CUCTEMBI CO bu6nmoreka IIOK
CpEeIHEW KUHETUYECKOHN SHEpruen https://m.edsoo.ru/c8094721
MOCTYIATEILHOTO TEIJIOBOTO JIBHXKCHHS
€€ 4acTHuIl
53 bubnuoreka [{OK
https://m.edso0.ru/10265a05
54 https://m.edso0.ru/c38af875
55 O000111eHIE U CUCTEMATH3aIUs 3HAHUI bubnunoreka LIOK
o teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8
56 KonTponbnas padora no teme "OCHOBBI 1 bubmuoteka [IOK
MKT" https://m.edsoo.ru/13adad59
57 Tepmoaunamuueckas cuctema. Monens bu6nmorexa LIOK
HJICAJIBHOTIO T'a3a B TEPMOJIMHAMUKE. https://m.edsoo.ru/5f8d38a3
58 bu6nmorexa LIOK
https://m.edso0.ru/8ec512f0
59 bubnmorexa LIOK
https://m.eds00.ru/29355001
50 VYpaBuenue MenneneeBa-Knanelipona u bubmmoreka [JOK
BBIPAKCHUE JIJI1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178do0
61 but6mmorekxa [IOK
https://m.edsoo.ru/acbcacl5
62 OnemeHTapHas paboTa B bubmuoteka [IOK
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TepMoauHaMuKe. Beraucienne paboTsl
o rpaduky nporecca Ha pV-

https://m.edso0.ru/741d5738

TuarpaMMe
Temmonepenaya kak crocod H3MEHEHUS
63 BHyTpeHHel 3Heprun T/l cuctemsl 6e3 bubmmorexa [JOK
https://m.eds00.ru/3d734561
COBEpIICHHS PabOTHI
64 bu6nmoreka IIOK
https://m.eds00.ru/157b54cd
KonuuectBo Temnorsl. TennoéMKocTh
65 TeJa. Y IenpHas U MOJIsIpHas bu6nunorexa LIOK
TEIJIOEMKOCTH BeIlleCTBa. Y JIeJbHas https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMS TOILIIUBA
66 bubnunoreka LIOK
https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aquabaTHOM mporecce. bubnnoreka [JOK
[TepBblii 3aKOH TEPMOAMHAMUKHA https://m.edso0.ru/d8098824
KonnuecTBo TemiaoTs U paboTa Kak
68 Mepbl U3MEHEHHUSI BHYTPEHHEN SHEPTUU bubmorexa [JOK
https://m.edsoo.ru/b047alcd
T cuctemsl
Brtopoii 3ak0H TepMOJIMHAMUKY AJIs
69 PAaBHOBECHBIX U HEPABHOBECHBIX bubnmnoreka HOK
npoueccoB. HeobpaTumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOLIECCOB
[TpuHIUIIBI AEHCTBUS TEMITOBBIX
70 mamuH. KITJ[. Hukn Kapso. but6mmorekxa [IOK
DKOJOTUYECKHE aCTIEKThI https://m.edsoo0.ru/2e945513
HCTIOJIb30BAaHMS TEIIJIOBBIX JIBUTATENIEH.
71 but6mmoreka [IOK
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https://m.edsoo.ru/fe3857b9

79 bu6nunorexa LIOK
https://m.edsoo.ru/b3efal8b
73 bu6nmoreka IIOK
https://m.edso0.ru/9867aaa7
74 bu6nmoreka IIOK
https://m.edso00.ru/c8c70432
O0001IeHrEe ¥ cucTeMaTh3alus 3HaHUI
75 o Teme "Tepmonunamuka. TerioBbie bubnnorexa [JOK
" https://m.eds00.ru/28d62b3f
MaIlIHHBI
76 KonTponbnas pabora o teme 1 bubmmoreka [JOK
"Tepmonunamuka. TenaoBble MalIMHbI" https://m.edsoo.ru/1b6e26c5
[TapooOpa3oBaHue U KOHICHCAIIHS.
77 I/Iciapeﬁne U KUIIeHue. Y aeabHas buGnuorexa [IOK
https://m.eds00.ru/6f8e6777
TEII0Ta MapooOpa3oBaHUs
Hacwimennbie ¥ HEHACHIIICHHBIC MTapPhI.
KauecTBeHHast 3aBUCUMOCTh TUIOTHOCTH
Y JTaBJICHUS HACBIIIEHHOTO Tapa OT
78 TEMIIEPATYPhI, UX HE3aBUCUMOCTH OT bubmorexa [JOK
n https://m.edsoo.ru/f5¢17d02
00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCHUMOCTh TeMIEepaTyphl KUTIEHUS OT
JIABIICHUS B JKHIKOCTHU
79 BraxxnocTs Bo3ayxa. AGCooTHAS 1 bubmmoteka IIOK
OTHOCHUTEIbHAS BIAXKHOCTD https://m.edsoo.ru/30ebbb79
80 but6mmorekxa [IOK
https://m.edsoo.ru/18e95ff3
81 Tsépnoe teno. Kpucramnnueckue u bubmuoteka [IOK

amopdHbIe Tena. AHU30TPOIHS CBOMCTB

https://m.edsoo.ru/20a88a03
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KpHUCTAJIJIOB

IInaBneHue n KpUucCTaJllIn3anus.

bu6nmorexa [IOK

2 .
8 ¥ ACIBHAT TCILIOTA ILIARICHHS https://m.edsoo.ru/6ee91e9f
Cybnumarus
edopmaruu TBEPIOTO TENA.
Aedopmau PA bu6nmoreka [IOK
83 Pactsokenne u cxxatue. Caur. Moyib
. https://m.edsoo.ru/dalaabl0
IOnra. [Ipeaen ynpyrux nedopmanmii
TennoBoe pacIMpeHue KUIKOCTEN 1
84 TBEPABIX TeJ. AHFAPMOHU3M TEIUIOBBIX bubmorexa LIOK
pABIE T P https://m.eds00.ru/7ba5edf2
KoJe0aHuil 4acTuIl BElIeCcTBa
[IpeoOpazoBanme YHEPTUH B (Pa30BBIX
85 Hep excf) ax. y aBHeHEG TCHJI((l))BOFO bubmmorexa [JOK
pexoZax. Ip https://m.eds00.ru/97a0672f
Oayranca

86 bubnunoreka LIOK

https://m.edsoo.ru/ab1521fb

87 bubmmoteka IIOK

https://m.edso0.ru/8ab7f40d
IToBepXHOCTHOE HaATSKEHUE.

88 Kanunnsipueie siBnenus. Jlapnenue noa bubmmoteka IIOK
HWCKPUBIICHHON MTOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xuakoctu. Popmyna Jlammaca
O06001eHre U cucTeMaTr3aIus 3HaHU

89 o TeMe "ArperaTHbIe COCTOSTHUS bubmorexa [IOK

P " https://m.eds00.ru/0b52575¢
BemecTsa. Pa3oBbIe MEPEXOIbI
KonTponbnas pabora no teme
90 "ArperaTHple COCTOSIHHSI BEIIECTBA 1 bubmorexa HOK
P | B ’ https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOABI
91 OnexTpu3anus Tel U €€ IposSBICHUS. bubmuoteka [IOK
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Dnektpuueckuii 3apsia. [[Ba Buna
JIEKTPHUECKUX 3apsiioB. [IpoBoHIKY,
JTMBJICKTPUKHU | TTOTYITPOBOJHUKA

https://m.edsoo.ru/laff445f

DneMeHTapHBIN AIEKTPUUYECKUH 3apsil.

92 3aK0H COXpaHEHUS IEKTPUIECKOTO buGnuorexa [IOK
P p https://m.edsoo.ru/f49afd24
3apsa

93 B3aumoneiictue 3apsanoB. Toueunbie bu6nmoreka IIOK
3apsanbl. 3akon Kynona https://m.edsoo.ru/445b7746

bubnuoreka [{OK

94 https://m.edsoo.ru/6b87ec5a

https://m.edso0.ru/08fc19bc

95 Onektpuueckoe nose. Ero neiictBue Ha bubmmorexa [JOK
BJICKTPUYECKUE 3aPS/Ibl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTD 3JICKTPHYECKOTO TOJIS.

96 [Tpo6usrii 3apsa. Jlnaun bubnuoreka [IOK
HaNPsHKEHHOCTHU AJIEKTPUYECKOTO MOJIA. https://m.edso00.ru/3dac6957
OAHOPOIHOE AMEKTPUICCKOE TT0JIe
[NoTeHIMATBHOCTE

97 3JIEKTPOCTATHUECKOTO 1T0JA. Pa3HOCTH bubnnorexa [JOK

p ) https://m.edso0.ru/80021447
MTOTCHIIMAJIOB W HAIPSDKEHUE
INorennmanbHas SHEPTrUs 3apsiaa B
98 SJIEKT L([)CTaTI/IquKOI\E oJse Il)_IOHTeH naj bubnnorexa [JOK
P ' H https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO OIS
CBsi3b HANPSHKEHHOCTH TIOJIS U

99 a3HOCTHU MOTEHIINAIOB IS bubmmorexa TIOK
p H g https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MO

100 [IpuHIun cyneprno3unumn bu6muoreka [JOK

BJIEKTPUYECKUX MONEH
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bubnunorexa LIOK

101
https://m.edsoo.ru/5a582263
[Tone Toueunoro 3apsna. [lone bubmmoreka [JOK
102 .
PaBHOMEPHO 3apsDKEHHOM cepbl https://m.edso0.ru/b297b5c3
[Tosie paBHOMEPHO 3apsIKEHHOTO IO
103 00BEmy mapa. [lone paBHOMEpHO bubmmorexa [JOK
y 13 ) p . p https://m.edsoo.ru/f7a665ee
3apsHKCHHON OECKOHEUHOU TIIOCKOCTH
104 [IpoBOHUKY B 3JIEKTPOCTATUYECKOM bubnmnoreka HOK
rosie. Y CJI0BUE PaBHOBECUS 3apsAI0B https://m.edsoo.ru/32405eab
105 JIMDIEKTPUKY U TIOTYIPOBOJIHUKH B bubmmorexa [JOK
3JIEKTPOCTATUYECKOM I10JIe https://m.edsoo.ru/060ebab5
Konnencarop. DneKTpoéMKOCTh
106 KOHJICHCATO pa 3JIeKTp 0EMKOCTh bubmmorexa [JOK
A pa. P https://m.edsoo.ru/845b4f73
IJIOCKOTO KOHAEHCATOpa
107 [TapamenpHOE M IOCIEN0BATEIBHOE bubnuoreka [IOK
COEMHEHHE KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 bubnuoreka [{OK
https://m.edsoo.ru/1e992920
DHeprus 3apsHKEHHOT0 KOHACHCATOopa.
109 I[BI/II))KGHI/IG :I:a SOKEHHOU qa(f[TI/I BI Bp bubmmorexa [JOK
P B https://m.edsoo.ru/73a34f18
OJTHOPOJTHOM 3JICKTPHYECKOM TI0JIe
bubnmorexa LIOK
110 https://m.edsoo.ru/5fh2ach5
https://m.edso0.ru/27434040
111 but6mmorekxa [IOK
https://m.edsoo.ru/8341d6ac
112
113 O06o001enre 1 cucTeMaTru3aIus 3HaHUIA bubnuotexa [JOK

57



https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac

1o Teme "DiekTpuueckoe mnoie"

https://m.edso0.ru/5752603f

114 KontposbHas paboTta mo teme 1 bubnmnoreka HOK
"DnexkTpuueckoe mose" https://m.edsoo.ru/cefe90e9
115 Cuna toka. ITocTOosTHHBIN TOK. bubnunoreka LIOK
Uctounnku toka. Hanpsbxkenune u 9J1C https://m.eds00.ru/233311b5
116 bubnunoreka LIOK
https://m.edsoo.ru/0839a115
117 3akon OMa it y4acTKa LETH. bubmmorexa [JOK
DIEeKTpUYECKOe COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 bubnunoreka LIOK
https://m.edsoo.ru/95fcdf51
119 VY ienpHO€E CONPOTUBIICHUE BEILIECTBA. bubnmnorexa [JOK
Pewmenne 3anau https://m.eds00.ru/437f8300
ITocnegoBarensHOE, MapamienbHOE, bu6nunorexa LIOK
120
CMEIIIaHHOE COCIMHEHNE MPOBOTHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JJIEKTPUUECKUX bubnmnoreka HOK
uenei. IlpaBuna Kupxroga https://m.eds00.ru/1794cf37
199 bubmmoteka IIOK
https://m.eds00.ru/3881b469
123 bubmmoteka IIOK
https://m.edsoo.ru/a3605c5¢c
124 bubmmoteka IIOK
https://m.eds00.ru/6761bf0f
PaGora snekTpudeckoro Toka. 3akoH
125 Jbxoyns —Jlenna. MomiHocTh bubmuoreka [IOK
JJIEKTPUYECKOro ToKa. Temnosas https://m.eds00.ru/99750a6f
MOIIHOCTb, BBIJENsIEMAsi HA PE3UCTOPE
126 bubmuorexa [{OK
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O/1C u BHyTpeHHEE CONPOTUBIICHUE
HCTOYHHKA TOKA. 3axkoH Oma i1

https://m.edsoo.ru/eb72fc24

bubnunorexa LIOK

127 TTOJTHOU (3aMKHYTOM) DJIEKTPHUIECKOMN https://m.edsoo.ru/72d453af
1ernu
198 bubnunorexa LIOK
https://m.edsoo.ru/221f40fb
129 bu6nunorexa LIOK
https://m.edso00.ru/35800679
130 MourHocTh ucTouHMKa ToKa. KopoTkoe bubnunoreka LIOK
3aMbIKaHUE https://m.edsoo.ru/a0ae51d8
131 bubnunoreka LIOK
https://m.eds00.ru/546f5632
132 KonneHcaTop B ienu MOCTOSSHHOTO TOKa bubmmorexa [JOK
https://m.edsoo.ru/35368f3e
133 bubmuoreka [{OK
https://m.edsoo.ru/4410cef0
134 bubnuoreka [{OK
https://m.edsoo.ru/a7340a29
135 bubmuorexa [{OK
https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo teme "IlocTostHHBIN bubnuoreka [{OK
ANEKTpUYECKUi TOK" https://m.edsoo.ru/eb5d4687
137 bubmuoreka [{OK
https://m.edsoo.ru/bfd7a050
138 KonrtponsHas pabora no teme 1 bubnuorexa [IOK
"TIoCTOSIHHBIN IEKTPUUECKUI TOK" https://m.eds00.ru/1885ddf1
139 DneKkTpuyeckasi MpoOBOAUMOCTD bubnuotexa [JOK
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Pa3IMYHBIX BEUIECTB. DJIEKTPUUECKUM
TOK B MeTajax. CBepXnpoBOIUMOCTb

https://m.edsoo.ru/da794295

DNEKTPUUECKUH TOK B pacTBOpax U

bu6nmorexa [IOK

140 pacruiaBax 3JeKTPOJIUTOB. 3aKOHBI https://m.edsoo.ru/4bA23491
@apanes U1 3JIEKTPOIn3a
N bub6nmoreka [IOK
141 DnexTpuueckuil Tok B razax. [lmazma https:/m.eds0o.ru/92d92f76
142 DJIEKTPUYECKUI TOK B BAKyyMe. bubnmnoreka HOK
BakyymHubie mpuGopsI https://m.edsoo.ru/2E+160
143 DIEeKTPUUYECKHI TOK B bubmmorexa [JOK
MOJIYITPOBOTHUKAX https://m.edsoo.ru/ab61c660
144 bubnunoreka LIOK
https://m.eds00.ru/83622200
@uU3NYECKU NPAKTUKYM 110 TEME
"H3MepeHune cuibl TOKa U HaIllpsKEHUS
B LIENIU TIOCTOSIHHOT'O TOKA IPY TIOMOIIH
aHAJIOTOBBIX U IHU(POBBIX
145 I/IBMCpHTeHBHBII)l( H(I];l;)/160p03“ U bubmmorexa LIOK
. https://m.edsoo.ru/5643ea56
"3HaKOMCTBO C IMPPOBOI
naboparopueii o gusuke. [pumepst
M3MEpeHus: GPU3NIECKUX BEITHIUH TIPH
MTOMOIIY KOMITbIOTEPHBIX AATYUKOB"
Pu3nYeCcKuil IPAKTUKYM 110 TEME
146 "N3y4yeHne HepaBHOMEPHOTO JIBUKEHHS bubmuoreka [IOK
C LEJBIO ONPEICICHUSI MTHOBEHHOMN https://m.edsoo.ru/f6292f5f
ckopoctu"
147 du3nyecKkuil NPakTUKYM 110 TEME Bbubmuoteka [IOK

"N3mepenune yCKOpeHHUsl Ipu

https://m.edso0.ru/6960b6ef
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148

MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBDKCHUH 110 HAKJIOHHOM IIJTIOCKOCTH"
unu "HccnenoBanue 3aBUCUMOCTH TTyTH
OT BPEMEHH MPU PaBHOYCKOPEHHOM
NBIKEeHUN"

@uU3NYECKUM IPAKTUKYM 110 TEME
"U3mepeHune ycKopeHust CBOOOHOTO
najgenus” win "M3ydenue IBrKeHUS
Tesa, OpOIIEHHOTO0 TOPU30HTAIBHO"

bubnunorexa LIOK
https://m.edsoo.ru/d1ea2402

149

150

151

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPY>KHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO
ckopocthio" win "HccnenoBanue
3aBHCUMOCTH NepHoAa o0palieHus
KOHUYECKOI0 MasiTHUKA OT €ro
napamerpos"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mMepeHune paBHOAECUCTBYIOLIEH CHIIBI
IIPU ABMKEHUH OpycKa M0 HaKJIOHHOU
mockocty" wim "lIpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU JABM)KECHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Pu3NYECKU MPAKTUKYM 110 TEME
"HccnegoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOUINX B MIPYKUHE
U PE3MHOBOM 00pasIe, OT UX
nepopmarun” win "U3ydenue
JIBUKEHMSI CUCTEMBI TeJI, CBA3aHHbBIX

61

bubnunoreka LIOK
https://m.edsoo.ru/bcf53514

bu6nmorexa LIOK
https://m.edsoo.ru/0b34db84

bubnunorexa LIOK
https://m.edsoo.ru/b55b81al
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HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
6110K"

152

153

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenune kodhuimenta TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 uimeHTa
3apucumoct Frp(N)" wiu
"UccnenoBanue ABMKEHUS OpycKa 1o
HAaKJIOHHOH IJIOCKOCTH € MIEPEMEHHBIM
kod(purmeHTomM TpeHus" UIn
"N3yueHue NBUKEHUS Ipy3a Ha Bally C
TpeHuem"

®u3nUecKUil IPAKTUKYM I10 TEME
"UccnenoBanue ycinoBUi paBHOBECHUS
TBEPJOTO TENA, UMEIOIIETO OCh
BpauieHus" wiu "KoHcTpynpoBaHue
KPOHIITENHOB U Pacy€T CUII
ynpyrocta" wiu "M3yuenune
YCTOMYHMBOCTH TBEPJOTO TEINA,
HMMEIOIIETO TUIONIAaAb OMophI"

bu6nunorexa LIOK
https://m.edsoo.ru/b83b1607

bubnuoreka [{OK
https://m.edsoo.ru/4a04f4f7

154

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TopMo3Homy nyTu" uiun "M3mepenune
CHJIBI TSTH, CKOPOCTHU MOJIENH
AIEKTPOMOOUJISI U MOIIHOCTH CHJTBI
Taru" nin "CpaBHEHUE U3MEHEHMUS
HMITyJIbCA TEJIA C UMITYJIBCOM CHJIBI"
nnu "HccnenoBanue coxpaHeHuUs
HMITyJIbCA TIPU YIIPYTOM
B3auMoeicTBun" wim "M3mepenne

bubmmoteka IIOK
https://m.edso0.ru/856fh28e
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KMHETHUYECKOM YHEPruu Telia Mo
TOPMO3HOMY ITyTH"

155

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro Iporecca
(pexoMeH10BaHO UCII0JIb30BAHUE
1udpoBoi TadopaTopun)" win
"M3y4yeHnne u30XopHOro npouecca" uiu
"N3yuenue n3obapHOTO Iporecca’ win
"[IpoBepka ypaBHEHUsI COCTOSIHUSA"

bu6nunorexa LIOK
https://m.edsoo.ru/e0fe7e07

156

157

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue ynenpHoM TemioémMkocTy"
unu "HccnenoBanue mpoiecca
OCTBIBaHUS BellecTBa' UM
"HUccienoBanue agnabaTHOro
npouecca" uin "U3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEpaTypbl KUIIEHUS KUJIKOCTE"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpPHOCTEN
UCHapeHUs KUAKocTen" niu
"N3mepenue yaenbHOM TEemI0ThI
naBieHus apaa" uin "Usyuenue
CBOMCTB HAaCBIILIEHHBIX ApOB" WU
"N3mepenne abCoMIOTHOMN BIAXKHOCTH
BO3/yXa U OI[EHKa MacChl IapOB B
nomenieHuun". Msmepenue

KO3 pHUIIMEHTa TOBEPXHOCTHOTO
HATSDKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/2f2faa61

bubmmoteka IIOK
https://m.edsoo.ru/6b1a23b5
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158

@uU3NYECKUM IPAKTUKYM 110 TEME
"HaGmroienne mpeBpaiieHus: SHEpruu
3apsHKEHHOTO KOHAECHCATOpa B YHEPTHIO
W3JIy4EHHS CBETOMOA" WU
"M3y4yeHue npoTekaHus TOKa B LIETH,
coJieprKalleil KonaeHcarop' win
"Pacnipenenenue pa3HocTu
MIOTEHLIMAJIOB (HAIPSKEHUs ) IpU
IIOCJIEI0BATEILHOM COEITUHEHUHN
KOHJIeHCaToOpoB"

bu6nmoreka IIOK
https://m.edsoo.ru/ec424377

159

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue cMEIaHHOTO
COEIMHEHUS PE3UCTOPOB" MU
"N3mepeHue yaenbHOro
COIIPOTHBIIEHUS IIPOBOJIHUKOB' WK
"HccenenoBanue 3aBUCUMOCTU CHIIBI
TOKAa OT HAIPSDKEHUS JJIs1 JIAMIIbI
HakanuBaHus"

bubnunoreka LIOK
https://m.edsoo.ru/2b179d98

160

161

@uU3NYECKU NPAKTUKYM I10 TEME
"Habmonenue anektponuza’ uim
"N3mepenue 3apsiia OHOBAJIEHTHOTO
nona" win "HMccnenoBanne
3aBUCHUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYphl" WIN
"CHsiTHE BOJNBT-AaMIIEPHON
XapakTEPUCTUKU auoaa”

bu6nmorexa LIOK
https://m.edsoo.ru/64b6e901

bubnunorexa LIOK
https://m.edsoo.ru/ed017d93

162

bu6nunorexa LIOK
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https://m.edso0.ru/3149956b
163 1 bu6nunorexa LIOK
https://m.edsoo.ru/0f9752ac
164 1 bu6nmoreka IIOK
https://m.edsoo.ru/6c0df9cc
165 1 bu6nmoreka IIOK
https://m.edsoo.ru/de148976
166 1 bub6nmmoreka [IOK
https://m.edsoo.ru/0Obcc77cl
167 1 bubnunoreka LIOK
https://m.edsoo.ru/59ca5¢91
168 1 bubnunoreka LIOK
https://m.edsoo.ru/f2381c0c
169 1 bubnunoreka LIOK
https://m.edsoo.ru/3cae6dal
170 1 bubmmoreka IIOK
https://m.edsoo.ru/cc7681d4
OBIIEE KOJIMYECTBO YACOB I10 102 8 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
pecypcbl
B3anmoneiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa LOK
POBOA ' https://m.eds00.ru/487a8593
MarunutHoe nose. ['unoreza Ammnepa
BexTop MarHuTHOI UH 17078
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 MHAYKLIUU
3 MarnuTtHO€e 1oJie TPOBOIHUKA C 1 bubmmorexa [JOK
tokoM. OnbIT Dpcrena https://m.edso0o.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHHUE U 1 bubnuorexa [IOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHie saat https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DeKTpoU3MepHUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cua JlopeHiia, e€ HanpaBJICHUE U
7 MOAYJb. JIBUIKEHHUE 3apsKCHHOU 1 bubmmnoreka HOK
YaCTHUILIbl B OTHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nose
but6mmorekxa [IOK
8 P 1
crieHie saat https://m.edsoo.ru/504e98c7
9 Pa6ora cunsl Jlopenia 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 deppoMarHeTHKH, mapa- u bubmmorexa [JOK
PP > 1P https://m.eds00.ru/30ff9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTukos. [Ipumenenne bromorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoB
13 Pemenue 3agau mo reme "MarautHoe bubnuoreka [{OK
nosie" https://m.edsoo.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarauTHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 WH un. IToTok BekTOpa MarHUTHOM bubmmorexa [JOK
AYKIUH. p https://m.edsoo.ru/b3efaOcl
UHIYKIUH
bubmmoteka IIOK
16 IAC unnyKumH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABUKYIIUXCS bubmuoreka [IOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
but6mmorekxa [IOK
20 P
CHICHHE a1 https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 IT J
pasuio Sera https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymika bubmuoteka [IOK

67



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

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. DJIEKTPOMArHMTHOE 110JIE https://m.edsoo.ru/b3cOad11l
bubnunoreka LIOK
25 Pemrenne
HICHHAC 3aAaT https://m.edso0.ru/88f69d2b
26 O06o0011eHre U cucTeMaTu3aus bubmmoreka [JOK
3HAHUM Mo Teme "DIeKTpouHaMuKa" https://m.edso00.ru/76484025
97 KonTtponsHas pabora o Teme 1 bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edso0o.ru/8ae09b98
Komnebarennpuas cucrema. CBOOOIHEIE
28 koneOanust. 'apmonnueckue bubnmorexa [JOK
-Hap https://m.edsoo.ru/7¢1db385
KOJIEOAHUS
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.edso0.ru/e3¢99692
SHEPreTUYECKOr0 U KHHEMAaTUYECKOT O
OITMCaHM
bubmmoreka IIOK
31 A Oanuii
MILIHTY 2 1 dasa Konebanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
39 [lepron ManbIx cCBOOOIHBIX bu6muoreka [JOK

K0Ie0aHnil MaTEMaTHYECKOTO
MasiTHUKa. [leproa cBOOOTHBIX
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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(f)ne6aHI/I:1b BpM ?IiIKaJ'IBHLIX buGnuorexa [IOK
,),’ https://m.edso0.ru/8ef587be
UHCTPYMEHTAxX
O00011IEHNE U CUCTEMATU3AIUS
37 3HaHUU 110 TeMe "MexaHndecKkue buGnuorexa [IOK
| https://m.edsoo.ru/eb84182f
KoJIeOaHus
DNeKTpOMarHUTHBIE KOJICOaHusI. bubnnorexa [JOK
38 o
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3L aMIUTUTYIBI
39 3a 1:1 : KOHJEHCaTOpa ¢ aMILJIUT 0};11 bubnmorexa [JOK
pAA g p M https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuoreka [IOK
uiealbHOM Kojie0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolme dJIEKTPOMArHUTHEIE
41 Kon}:(;aHIfj[ Brin >1<p €HHbIE Bubmiorexa HOK
) YA https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOAHUS
IIepemennslit TOK. Pe3ucrop u
42 KOHIEHCATOP B I[ENN IEPEMEHHOT'O bubnnorexa [JOK
g p B p https://m.eds00.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LIENIU Bbubmuoteka [IOK
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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 Pe3oHaHC B dJIEKTpUYECKON IIENH buGnnorexa [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.eds00.ru/f97418ae
OTpeOICHUE IICKTPUUECKOW IHEPTUH
DKOJIOTUYECKUE PUCKU ITPU
[IPOU3BOJICTBE JIEKTPOIHEPTUH.
49 Kp BT Ha chonwo;)aHI/mp buGnuorexa [IOK
YApTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTHH B MIOBCEAHEBHOU
SKU3HHA
bubmmoteka IIOK
50 P
CHICHHE 3a/1a4 https://m.edsoo.ru/ee6677ed
bu6nmorexa LIOK
51 P
CHICHHE 3a/1a https://m.edsoo.ru/7cab59f8
O00011IeHNE U CUCTEMATH3AIIS
52 3HAHUU 110 TeEME "DIEKTPOMATrHUTHEIE Bubmuorexa ITOK
p https://m.edso00.ru/401024a9
KoJsiebanus"
53 MexaHu4ecKkue BOJIHEI. but6mmorekxa [IOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edso00.ru/a58e109f
54 CBoiicTBa MEXaHMYECKUX BOJIH bubnuorexa [JOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTEepUCTUKH 3ByKa bubmmorexa LIOK
e e 4 Y https://m.edso00.ru/138b6f09
Wndpas3syk u ynprpas3syk. [llymoBoe bubmmoreka [JOK
56 .
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.eds00.ru/7380038f
bu6nunoreka LIOK
S Pemenne sanaz https://m.edsoo.ru/cfd918bf
DJNIEKTPOMArHUTHBIE BOJTHBI. bubmmoreka [JOK
58
N3inydyeHune 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
DHeprus MeKTPOMarHUTHBIX BOJIH. bubnuoreka [IOK
59 -
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edso0.ru/d01b818c
[IIkana 31eKTPOMAarHUTHBIX BOJIH.
60 [TprMeHeHue IeKTPOMAarHUTHBIX bubmmorexa [JOK
P P https://m.edsoo.ru/49be1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBEI paTuOCBI3U U
61 TeJeBUICHUs. Painookanusi. bu6mmoreka IIOK
DNEKTPOMAarHUTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKPY’KaroIllel cpebl
62 KonTposnbHas pabora no teme 1 bubmmnoreka HOK
"KonebGanus 1 BoJaHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIUHEHHOTO bubnnorexa [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1au Ha IpUMEHEHHE
64 3aKOHa MPSIMOJIMHEMHOTO bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 OTtpaxenue ceta. [lmockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Tpemomiienne cBeTa. AOCOTIOTHBIN U bubmmoreka [JOK
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OTHOCHUTEJIbHBIN TTOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee
oTpaxxeHue. [IpenenpHblid 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. Jucnepeust
N bubnuoreka [{OK
68 cBera. CIIOKHBIM cOCTaB OCJIOro CBETAa.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PaCCTOSHUE U bubnuorexa [IOK
OITHYECKAs CUja JIUH3bI https://m.edso0.ru/60441359
70 [TocTpoeHue n300paxkeHuii B JTMH3aX U bubmmoreka [JOK
HX CUCTEeMaX. Y BEIMUCHHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha nocTpoeHue
71 M300paKeHUI, IMOJTy4aeMbIX C bubmmorexa LIOK
p ’ yi https://m.eds00.ru/5a868f09
TTOMOIIBIO JTMH3
72 I'ma3 kak onruyeckasi cucreMa bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. IIpenensr
73 1| I/IMGHI/IMOJ;[TI/I Fe(l;)MJ;T MYeCKOM bubmmorexa LIOK
P p https://m.edsoo.ru/cd174a10
OITHUKU
74 CKopocCTb cBETa U METO/BI €€ bubmuoreka [IOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75
Jlucniepens ceera https://m.edsoo.ru/lel6ccbe
76 WnTepdepennus ceera bubmmorexa LOK

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
bubnuorexa [{OK
80 Jlugparis caera https://m.edso:)_.[ru/12ed04b5
81 JudpakiuonHas pemeéTrka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bubnuorexa [{OK
82 Pemenne sanas https://m.edsocl)_.lru/d58c411a
83 [TonepeyHOCTH CBETOBBIX BOJIH. Bbu6mmotreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/e9890fe9
bubmmoteka IIOK
84 Peenne 3axas https://m.edso:)_.[ru/056c8158
85 CBeToBbIE BIICHUS B IPUPOJIE bubnxorexa LTOK
https://m.eds00.ru/0b36363d
86 O06o01eHre U cucTeMaTru3aIus bubmuoreka [JOK
3HaHui mo treme "OnTuka" https://m.edso0.ru/8a14748b
87 KonTposnbnas pabora no teme 1 bubmuoreka [IOK
«OnTuka» https://m.edso0.ru/82315dd4
['paHu1bl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAUHAMUKA U IIPUHLIUIT https://m.edsoo.ru/c9bd77ch
OTHOCHTEIILHOCTH
89 [locTynarsl cnennanbHOU TEOpUN bubmuoteka [IOK
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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
JUTAHBI
01 DHeprusi U UMITYJIbC PEISITUBUCTCKOMN bubnmnoreka HOK
YJaCTHUIILI https://m.edsoo.ru/853a64fc
CBs3b MacChl C SHEPTUEH U
92 MMITYJbCOM PEISTHBUCTCKON YaCTHUIIBI bubmorexa [JOK
Y P HEL https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TCILJIOBOE U3IIYUYCHUE bubmorexa [JOK
ya https://m.edso0.ru/f54035a5
bubnuoreka [{OK
o4 3aKOH cMellieHns BitHa https://m.edso0.ru/1c5ff752
95 I'mnotesa M. Ilnanka o kBaHTax. bubmuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoteka IIOK
96
DHEprIT M HMIYIBC OTOHA https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. OnbiTe A. T bubmmnoreka HOK
CroneroBa. 3akoHbl poTorPdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHIITEHA 17151
98 dororddekra. "KpacHas rpanuma” bubmorexa [TOK
- RP P https://m.edso0.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbrte [1. H. bubmmoreka [JOK
JleGenera https://m.eds00.ru/64b4f966
100 BoaHoBbIe CBOMCTBA YaCTHI] bu6nunorexa LIOK

74



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! 06J1avcm https://m.edsoo.ru/5df8bafl
JIOKAJIN3alUH JIBHKYIIECHCS YaCTHIIBI
102 KopmyckysipHO-BOJIHOBOM Tyain3m bubmorexa OK
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
N bubmuoreka [IOK
1 P
06 CHICHHE PaciCTHbIX Sa/ad https://m.edsoo.ru/ee9b3182
KontponbHas paboTa o TemMam: Bu6 10K
noIMoTeKa
1 7 n T " HK - 1
0 OCHOBHUC 0", "OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IlmanerapHas Moelns aToMa bubmorexa [JOK
. P A https://m.eds00.ru/312b750a
Pezepdopna
bu6nmorexa LIOK
109 Hoctynatst bopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
JHEpPruu aToMa Boaopoza https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJICHHOE but6mmorekxa [IOK
M3JIyYEHHE CBETa https://m.edso0.ru/f945d85c
112 Jlazep bub6muoreka [IOK
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Hyxnonnas mozeins saapa

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
usny4yeHus. Biusnue

pPaarOaKTHUBHOCTHU HaA ’KHUBBIC

OpraHru3MBbI. Z[OSI/IMeTpI/IH

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

115

116

117

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

TCPMOAACPHOT'O CHUHTEC3A.

DKOIOTrHYECKHE aCIIEKThI Pa3BUTHA

AJIEPHOMN SHEPTETUKH

Mertoast peructpanuu u

UCCIICIOBaHMS HJIEMEHTAPHBIX YacTHI.
@dyH1aMeHTaIbHbIE B3aUMOCHCTBUS.
bapuoHbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiIrooHHast MOsieNb

aJIpOHOB

®usnka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Matepust U TEMHas
sHeprus. EnuncTBO pusnueckoit

KapTHUHBI MUpa

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

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

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37
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OTanel PasBUTHUA aCTPOHOMMUU.

bubnunoreka LIOK

118
3HaYeHHUE aCTPOHOMHHU https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTh 3aKOHOB (PUBUKH IS
119 00BsICHEHUS IPUPOJIbI KOCMUYECKHUX bubmunoreka [JOK
00BbeKTOB. METO/ Il aCTPOHOMHUUYECKHUX https://m.edso0.ru/39¢44028
HUCCIeI0BaHuN
CoBpeMEHHBIC OIITHYECKUE
120 TENECKOIIBI, PAIUOTEIECKOIIBI bubnnorexa LIOK
- bat ’ https://m.eds00.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro Heba. Co3Be3nus,
121 SIPKUE 3BE3bL, IUIAHETHL, UX BUIUMOE Bubmiorexa OK
p AL, ’ a https://m.edsoo.ru/aac588eb
IIBUKEHUE
Conueunas cucrema. CoJHILe.
122 ConHeuHas akTUBHOCTh. MICTOUYHUK buGnuorexa [IOK
. https://m.edso0.ru/22748eb4
sHeprun CoJiHIIA U 3BE3]T
3BE3bI, X OCHOBHEIE
123 xXapakTepucTuku. [lnarpamma bubmorexa LOK
| PakTep . P | https://m.eds00.ru/42169944
CHEKTPaJIbHBIN KJIacC — CBETUMOCTD
124 3Be3/1bI TJIaBHOM OCJIEN0BATEILHOCTH bubmorexa HOK
https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIEe MPECTABIECHUS O bubmmnoreka HOK
MIPOUCX 0K ICHUH U dBOJonUK CoJHIa https://m.edsoo.ru/d09da494
U 3BE37. DTallbl )KU3HU 3BE31
Muneunsiii [1yte — Hama ['anakTuka.
126 Turne! ramakTuk. YEpHBIE IBIPHI B Bubmiorexa HOK
- 1ep JBIp https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Pacimpenue BeeneHHOM. bubmuoteka [IOK
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3akon Xao6mna. Teopus bonbimoro
B3pbIBa. PeTuKTOBOC U3ITyUcHUE

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

128

129

130

Macmrabnas cTpykTrypa Beenennoil.

Meraranaktuka

Hepeménnbie mpoOieMbl aCTPOHOMUU

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccneqoBanue MarHUTHOT'O OJIA
IIOCTOSIHHBIX MAarHUTOB" WiIH

"UccnenoBanue CBOMCTB
dbeppomMaraHeTUKoB" UiIu
"HccnenoBaHue aelicTBUS

MMOCTOAHHOI'O MaroivTa Ha paMKy €

TOKOM"

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

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

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

131

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue cuiisl Ammepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIBI

AmMriepa OT CHJIbl TOKA" MU

"Onpenenenre MAarHUTHOM MHAYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

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

132

Pu3nYecKuil TPAKTUKYM 110 TEME

"UccnenoBaHue IBIEHUS

3JIEKTPOMArHUTHOM MHIYKIMK" WK
"OnpeneneHyre HHIYKIMY BUXPEBOTO

MAarguTHOro mosis"

https://m.edsoo.ru/c36658da

133

Pu3NYecKuil TPAKTUKYM 110 TEME

"UccnenoBaHue IBIEHUS

camounaykiun" win "COopka Moienu

78

but6mmorekxa [IOK
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AJIEKTPOMAarHUTHOTO reHepaTopa"

134

135

136

137

138

139

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenue neprojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasiTHUKOB"

DuU3nYeCKui MPAKTUKYM 10 TEME
"I[IpeoOpazoBaHue SHEPTUU B
IPYXKUHHOM MasiTHUKE"

®dusnyeckuii MPaKTUKYM 110 TeMe
"HccnenoBaHue NepeMEeHHOTO TOKA
gepes3 MoCIe0BaTeIbHO COSANHEHHBIC
KOHJICHCATOp, KaTylIKy ¥ pe3ucTop"”
win "HccrnenoBanue paboThl
HCTOYHHKOB CBC€TAa B IICIIN
IIEPEMEHHOT0 TOKa"

Du3nUeCKu IPAKTUKYM I10 TEME
"N3y4yeHne nmapaMmeTpoB 3ByKOBOM
BOJIHBI"

Du3HUeCKU IPAKTUKYM I10 TEME
"M3MepeHue nokasaress npeaoMIIeHUs
crexna" win "[lonydenue
M300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKajia v JUH3bI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BEIIeCTBa
(Ha mpuMepe KUJIKHUX JIUH3)" WIn
"N3mepeHue pOKyCHOTO pacCTOSHUS

bub6nmoreka [IOK
https://m.edso0.ru/5d159d35

bu6nmorexa [IOK
https://m.edsoo.ru/a28026bd

bubnuoreka [IOK
https://m.edso0.ru/89dc2d90

bubnmorexa LIOK
https://m.edsoo.ru/b100661a

bu6nmorexa LIOK
https://m.edsoo.ru/42569eal

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f
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pacceuBarouUx JUH3"

140

141

142

DuU3nYeCKui MPAKTUKYM 10 TEME
"Habmonenue nudpakmmu,
uHTEp(EpPEHITNH U TTOJIIPU3AIUU
ceera"

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpeneneHne UMITYJIbCa U SHEPTUU
PEIATUBUCTCKUX YacTull (1o
dororpadusM TPEKOB 3apsHIKSHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

Ou3nyecKkuil MPakTUKYM IO TEME
"U3mepenne noctosinHoM [lnanka Ha
ocHoBe uccienoanus Gorodrdpdexra"
wiu "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOHOJ OT
HanpspkeHus"

bub6nmoreka [IOK
https://m.edsoo.ru/8b7ac737

bu6nmorexa [IOK
https://m.edso00.ru/63756¢c47

bubmuoreka [IOK
https://m.edsoo.ru/eb916f82

143

144

145

Du3nUeCcKul IPAKTUKYM I10 TEME
"UccnenoBanue criekTpa
pa3peKeHHOT0 aTOMapHOI0 BOJI0poAa
U U3MepeHue nocrosiHHon Pundepra”

Du3nUeCKUu IPAKTUKYM I10 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCOIB30BaHUEM J103UMeETpa”
i "M3yuenue nornomenus 6era-
YaCcTHI] AJTTOMIHUEM"

Pu3n4eCcKuil IPAKTUKYM I10 TEME

"HaOaromeuus 386342010 HeOa
HEBOOPYKEHHBIM I'J1a30M C

bu6nmorexa LIOK
https://m.edsoo.ru/ec651eb8

bu6nmorexa LIOK
https://m.edsoo.ru/c3dabe6e

bubnunorexa LIOK
https://m.edso0.ru/1072021e
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HCII0JIb30BAHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUH JUTS OTIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOIyIapus U
spkue 3BE3a61" unu "Habmonenus B
Teneckoln JIyHbl, INTaHeT, TYMAHHOCTEH
1 3BE3JIHBIX CKOILJICHUH"

O0600I11IeHNE U CUCTEMATU3AIHS

3HaHMi. PoJib (DU3MKHU ¥ aCTPOHOMHUH B
bubnuoreka [{OK

146 3KOHOMHYCCKOM, TEXHOJIOTHISCKOM, 1
https://m.edsoo.ru/ad6ddeed

COLIMAJILHOW U ATUYECKOH cepax
JIeATEIbHOCTH YEJI0BEKa

O000I11IeHNE U CUCTEMATU3ALIUS

147 3HaHUH. Posib 1 MecTo GU3MKHY U 1 bubnnorexa [JOK
aCTPOHOMHUH B COBPEMEHHOM HAy4YHOU https://m.edso0o.ru/18f19f7c
KapTUHE MHUpa
O06o00611eHNe U cUCTEeMaTU3ALUS
3HaHuil. Pose ¢pu3ndeckoi Teopun B
OPMHPOBAHUU MPEACTABICHUI O
148 inznqeixoﬁ KapTl:IHe MHPa, MECTO 1 bubmmorexa LIOK
N https://m.edsoo.ru/e7d400f4
¢bu3nyecKoil KapTUHBI MUpa B 0011IEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABIICHUN O PUPOJIC
149 O06o0mIeHre U cucTeMaTr3aIus 1 bubmuoreka [{OK
3HaHui o teme "Kunemartuka" https://m.edso0.ru/b032fc4b
150 O06o0011eHNEe U cUCTeMaTU3aIHs 1 bub6muoreka [IOK
3HaHu# no teme "KunemaTtuka" https://m.edsoo.ru/4e31b507
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O00011eHUE U CUCTEMATU3 AL

bubnunoreka LIOK

151
3HaHu# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O00011IEHNE U CUCTEMATU3ALUS
152 3gaHui 1o teme "Craruka TBEpIOro Bubmorexa IIOK
" bA https://m.edsoo.ru/3cca482e
Tena
O00011eHrEe U cCUCTEMATU3ALIIS
153 3HAHUH 110 TeMe "3aKOHBI COXPAHEHUS Bubmmoreka HOK
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O00011IeHNE U CUCTEMATH3AIUS
154 3HaHui 110 TeMe "OCHOBEI Bubmorexa [IOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KHHETUYECKOH TEOPUH
O0001IEHNE ¥ CUCTEMATHA3AIMS
155 3gaHui 110 Teme "TepMoamnHamMuka Bubmorexa [IOK
P A ' https://m.edso0.ru/c63f7c10
TerutoBble MalIUHbI
O0001IEHNE ¥ CUCTEMATHA3AIMS
156 3HaHUH 10 TeMe "ArperaTHbie bubmuoteka [IOK
cocTosgHus BenrecTBa. Pa3oBbIe https://m.edsoo.ru/1d36b5b1
nepexonnl”
O00011eHNEe U CUCTEMATU3 AL
157 3HAHUH 110 TeMe "DIIEKTPUUECKOE Bubmorexa IIOK
" P https://m.edsoo.ru/3bf0def9
oJie
O00011IeHNE U CUCTEMATH3AIIS
158 3gaHui 1o TeMe "T1ocTOIHHBIH Bubmorexa IIOK
. " https://m.edso00.ru/71453ee6
ANEKTPUYECKUH TOK
O000IIIeHNE U CUCTEMATU3ALHS
159 3gaHui 110 TeMe "TOKH B pa3InyYHBIX BrbmroTexa [IOK
" P https://m.edso0.ru/3d40077a
cpenax
160 O000I11IEHNE U CUCTEMATU3AIUI bubmuoreka [JOK
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3HaHu’ 110 TeMe "MarauTtHoe mose"

https://m.edsoo.ru/3b4c06ae

PesepBHbIil ypok. O0001ICHHE 1

bu6nmorexa [IOK

161 i
6 SHCTeMaTHSaHM SHAHIH IO TeN,I,e https://m.edso0.ru/053e2248
DNEKTPOMAarHUTHAS WHTYKIIHSI
PesepBuElil ypok. O0001IIEHNE U
162 CI/ICTEM&TI/ISZP 156:1 3HaHI/H;III 10 TEME Bubmorexa IIOK
H https://m.edsoo.ru/d6310bfd
"Mexanndeckue Koiaedanusg"
PesepBuElil ypok. O0001IIEHHE U
163 CI/ICTIe)MaTI/BZp 1501 3HaHI/II;III 10 TEME Bubmorexa IOK
" B " https://m.edsoo.ru/5e2bb83d
DIIeKTpOMarHUTHBIE KoJIeOaHuUs
PesepBHeIit ypok. O600IICHHE 1
164 CHCTEeMAaTU3alys 3HaHUH 110 TeME bubnunoreka LIOK
"MexaHU4YEeCKHUE U DJIEKTPOMArHuTHbHIC https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHrlil ypok. O0001IEHIE U
165 CI/ICTEM&TI/ISZP Hst 3HaHH;III 0 TEME Bubmorexa IIOK
" " t https://m.edso00.ru/52ad1603
Onruka
PesepBusblii ypok. O0001IEHIE U
P P 1H bubmuorexa [{OK
166 cucTeMaTU3alUs 3HAHUN 110 TEME
https://m.edsoo.ru/5beclc65
"OcuoBsr CTO"
PesepBusblii ypok. O0001IEHIE U
167 CI/ICTEMaTI/BZp 1554 3HaHI/II7IIlI 0 TEME Bubmorexa LIOK
" B . " https://m.edsoo.ru/f7c59d38
KopmyckynsipHO-BOTHOBOH Ayanu3m
PesepBHrblii ypok. O0001IEHIE U
168 CI/ICTIC)MaTI/BZp 1554 ?,HaHI/II711lI 0 TeEME BrbmroTexa [IOK
" 1 " https://m.eds00.ru/1f511654
duzuka aroma
169 PesepBublit ypok. O60011eHNE U bu6muoreka [JOK

cucTeMaTu3anusa 3HAHWM II0 TEME
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"®u3uKa aTOMHOTO SApa U
3JIEMEHTAPHBIX YaCTHUIL"

PesepBHeiit ypok. O600ICHHE 1
170 cHUCTeMaTU3alus 3HaHUH 110 TEME
"JnemeHTH! acTpoduzuku”
OBILEE KOJIMYECTBO YACOB I10
[TPO'PAMME

170

16

bu6nmorexa [IOK
https://m.edsoo.ru/2bffb94c
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMDbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHEro 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4YuThIBaTh TPAHUIBI TPUMEHEHHUS HM3YYEHHBIX (PU3UYECKUX MOJICIIeH:
MaTepHajgbHas TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJI0, UICAIBHBIN ra3; MOJEIN CTPOCHUS ra30B, )KUIAKOCTEN U TBEPABIX TEll,
TOYCUHBIN JICKTPUUCCKHUI 3apsij] — IMPU PEeIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacno3naBare ¢usndeckue sBiIeHUs (TIPOLECCH) U OOBICHATh HX HA OCHOBE
3aKOHOB ~MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABW)KEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHUE KUJIKOCTEH U TBEPABIX Tel, U3MEHEHHEe 00bEMa Ten
OpY HarpeBaHMM (OXJIQXKJEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IIJIaBJIeHHe, KPUCTAJUIN3aLUs, KUIIEHHE, BIAXKHOCTh BO3/lyXa,
NOBBILICHHUE JIaBJICHUS r'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBS3b
MEXy IapaMeTpaMH COCTOSHUS ra3a B U30IPOLECCax; AIEKTPU3ALUs Tell,
B3aUMOJICVCTBUE 3aps10B

OnuceiBaTh MEXaHUYECKOE ABMKEHHE, UCHOJb3ysd (PU3HMUECKUE BEINUYMHBI:
KOOPJIMHATA, IIYTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€lla, KUHETWYEeCKas DHEprus, IOTEHUUaJIbHas JHEpIus,
MexaHu4yeckas paboTa, MeXaHHWYecKass MOIIHOCTb; TIpU  OINHUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI HCMOJIb3YEMbIX BEIMYUH, HUX
0003HAa4YeHHs] W €IWHUIBI, HaXOAWUTb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(bU3MUECKyI0 BETUUNHY C IPYTMMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3YyYEHHBbIE TEIUIOBbIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCIOJNB3YS (PU3MUECKHUE BETUYMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYecKast SHEprus Xa0THUYECKOTO JIBUKCHUS MOJIEKYII,
CpeIHEKBaJIpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSs 3HEprusi, pabora rasa, KOd(QQHUIMEHT IOJE3HOrO ACHCTBUS
TEIJIOBOTO JBUTaTeNsl; MPU ONMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJB3YEMbIX BEIMYUH, UX OOO3HAYEHMs W €AMHHUIIbI, HAXOIUTh
(dopMyInbl, CBS3bIBAIOIIME MAHHYIO (DU3UYECKYIO BEIUYHMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HU3Yy4YCHHBIC QJICKTPHUYCCKUC CBOMCTBaA BCIICCTBA u
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10.7

AIIEKTPUYECKHE SIBICHUS (TIPOLECCHI), UCTONb3YS (PU3HMUECKUE BETUUYHUHBI:
JJIEKTPUYECKUNA 3apsll, DSJEKTPUYECKOE TOJie, HaNpsHKEHHOCTh OIS,
MOTEHIMAJ, PA3HOCTh IMOTEHIIMAJIOB; IIPY ONMKUCAHUM NIPABUIIBHO TPAKTOBATh
(bu3nYeCKuit CMBICI HCTIOIb3yEeMbIX BEJIMYUH, UX 0003HAUYEHHUS U €IUHULIBI,
yKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYIO0 BEIMYHUHY C
JPYTrUMU BETMYUHAMU

AHAIM3UPOBATh (PU3NYECKHUE MPOLIECCH U SIBICHUS, UCTIOb3Ys (pu3ndeckue
3aKOHbl M TMPUHIUIIBI: 3aKOH BceMuUpHoro tsrorenus, I, II m III 3akoHbl
HpioTOHa, 3aKOH COXpaHEHUsI MEXaHUYECKOW IHEPruH, 3aKOH COXpPaHEHHS
UMIyJIbCa, MPUHUUI CYNEPHO3UIMH CHUJI, TPUHIUI PaBHONPABUS
MHEPLUAIbHBIX CHUCTEM OTCYETA; MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO
CTPOCHMSI BELIECTBA, IAa30BbIE 3aKOHbBI, CBA3b CPEIHEH KUHETHUYECKOMN
SHEPTUU TEIUIOBOTO JIBHKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoHu,
NEepBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHMsI 3JIEKTPUUYECKOrO
3apsiaa, 3akoH KyloHa; mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JIaCTH)
MPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE MPUHIMUIBI JIEHCTBUS MallMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyarh YCIOBHS HMX  0€30MaCHOTO
UCIIOJIb30BAaHUS B IOBCEITHEBHOMN KU3HU

10.9

Brimonaare OKCIICPUMCHTBI I10 HCCICAOBAHHIO (1)I/I3I/I‘~ICCKI/IX SIBJICHUA U
MponecCoOB C UCIIOJB30BAHUEM ITPSAMBIX U KOCBCHHBIX H3MepeHHI>i; IIpHU 5TOM
dbopmynupoBarh npodieMy (3a1ady) U TUIOTE3y Y4EOHOTO SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TIPOBOJIUTE OIIBIT
1 GOPMYyIHUPOBATH BBHIBOJIBI

10.10

10.11

10.12

10.13

OcyiecTBisITh MpsiIMblE M KOCBEHHbIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO HM3MEpPEHUS U MCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCUMOCTH  MEXAY (DU3UYECKHUMH  BEIMYUHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (HUKCHpOBaTH  pe3yibTaThl  MOJYYEHHOM  3aBUCUMOCTH
bU3MYEeCKUX BEIUYMH B BHJE TAaOMUI[ U TpaduUKOB, J€JIaTh BBIBOJIBI I10
pe3yabTaTaM UCCIIeI0BaHUS

CobmoiaTe mpaBmiia 6€30MacHOro TpyAa MpU MPOBEICHUU UCCIETOBAHHHI B
pamMkKax  y4eOHOTrO  OJKCHEepUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
HpOGKTHOﬁ JACATCIBHOCTH C UCIIOJB30BaAHUEM U3MEPHUTCIbHBIX YCTpOﬁCTB n
1a60paTOPHOTO 000PYIOBAHHMS

Pemare pacuéTHble 3agauyu C SIBHO 3aJIaHHON (PU3WYECKOW MOMAENBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAIN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3UUECKUE BEIUYUHBI
u GopMysbl, HEOOXOoAWMBIC IS €€ pEIICHHS, MPOBOAWTH PACUYETBl W
OIICHUBATH PEATHHOCTh MOJTYUYEHHOTO 3HAYCHHS (PU3MUECKOM BEIIMUHNHBI
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10.14

Pematp KaueCTBEHHbIE 3a/1auu: BBICTPAUBaTh JIOTUYECKH
HENPOTUBOPEUHMBYIO IETMOYKY PacCyKIEHUIl C ONoOpod Ha H3yYCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SABIICHUS

10.15

Hcnonp3oBaTh  mpH  pemIeHWH  y4yeOHBIX  3aJa4  COBPEMEHHbBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOHMCKA, CTPYKTYPHUPOBaHUS,
UHTEpIpETallid ¥ TpeJICTaBICHUs Y4eOHOH U  HayYHO-TOMYJISIPHON
UHpOpMaLMK, MOJYYEHHOM U3 pa3jIMYHbIX HCTOYHUKOB; KPUTHUECKU
aHaAJIM3UPOBATh MOJydyaeMyro HH(pOpMaIuio

10.16

[IpuBOAMTH MpUMEPHI BKJIaJa POCCUHCKUX U 3apyOSKHBIX yUEHBIX-(DHU3HKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOLECCOB OKPYXKAIOMIET0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonp30BaTh TEOPETHYECKUE 3HAHUS 110 (U3HKE B MOBCETHEBHOMN JKH3HU
uis  obecriedeHus: 0€30MacHOCTH TpU  oOpamieHHMH ¢ npubopamu U
TEXHUYECKMMHU YCTPONCTBAMHM, JIJIsl COXPAHECHUS 3JI0POBbsl M COOJIIOJCHUS
HOPM 9KOJIOTUYECKOTO OBEJCHUS B OKPYKaroLIel cpeze

PaGoraTte B rpymnme C BBINOJHEHUEM Pa3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAMOHAEHO PACHpPEeNaTh 00I3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTb B HCCTAHAAPTHBIX CHUTYyallUAX, aJACKBATHO
OLCHMBATb BKJIad KaXJ0ro W3 Y4YaCTHUKOB TIpPYIIbl B PCHICHHUC
paccMatpuBaeMoi poOIEMBI

11 KITACC

Kon
NpoBepPsSIeMOro
pe3yJbTara

111

11.2

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

JleMoHCTpHpOBaTh Ha MpUMeEpax pojib U MECTO (U3UKU B (GOPMHPOBAHUU
COBPEMEHHOI Hay4yHOW KapTUHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKU
U TEXHOJIOTUH, B TNPAKTUYECKOW NEATEIBHOCTH JIOAEH, LEIOCTHOCTh M
€IMHCTBO (PU3NYECKOIN KapTHHBI MUpa

VYuuThiBaTh TpaHULIBI NPUMEHEHUS H3YYEHHBIX (PU3NUYECKHX MOJEIeH:
TOYEUHBIN DJJIEKTPUYECKUHN 3apsf, sAepHas MOJECIb aroMa, HYKJIOHHas
MO/IeJIb aTOMHOT'0 5i/ipa MPH peleHNH Gru3nyeckux 3aaay

11.3

Pacno3naBath ¢uznueckue BIeHUS (MPOLECChl) U OOBIACHATh UX Ha OCHOBE
3aKOHOB QJIGKTPOJMHAMUKM M  KBAaHTOBOM (DU3HMKHU: DJIEKTpUYECKas
MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBUS
TOKA, B3aUMOJICHCTBUE MarHUTOB, AIEKTPOMarHuTHas MHAYKLUS, 1EHCTBHE
MarHMTHOTO IIOJII HAa MPOBOJHUK C TOKOM M JBWXKYILMHCSA 3apaf,
AJIEKTPOMAarHUTHBIE KoJIe0aHus u BOJIHBI, IPSIMOJIMHEMHOE
pacrpocTpaHeHHE CBeTa, OTpaXXeHWe, IpesloMIeHue, HHTepdepeHuus,
Tupaknus U MoJspU3alus CBeTa, AUCIEpPCHs CBeTa, (POTOANEKTPUUECKUN
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apdekr (porodaddexT), cBeTOBOE aBICHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJAa,  C©CTECTBEHHAas W HCKYCCTBEHHAs
PaaroOaKTHBHOCTh

11.4

OnucelBaTh U3Y4YEHHBIE CBOMCTBA BEILECTBA (DJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKUE, DIEKTPUUECKYI0 IPOBOAMMOCTb DA3JIMYHBIX Cped) U
AIIEKTPOMAarHUTHBIE  SBJICHHUS  (IPOLIECCHI), HCIONB3YS  (pusmueckue
BEJIMYMHBI: AIEKTPUUECKUH 3apsij, CUila TOKA, dJIEKTPUUYECKOE HANPSIKEHUE,
ANEKTPUYECKOE COMPOTHUBIIEHUE, pa3HOCTh moreHuuanos, DJC, pabora
TOKAa, WHAYKUUS MAarHuTHOro mojs, cuia Awmmnepa, cuna JlopeHna,
WHIYKTUBHOCTh KaTYILIKH, SHEPTUs 3JIEKTPUYECKOrO0 U MAarHUTHOTO IOJIEH,
NEepuoJl U YacToTa KoJieOaHWH B KoyieOAaTeIbHOM KOHTYpE, 3apsia W cuja
TOKa B TIPOIECCE TapMOHMYECKHX 3JEKTPOMAarHUTHBIX KOJIEOaHMH,
¢doKkycHOE paccTOSIHHE | ONTHUYECKas CHja JIMH3Bl; INPH ONMHUCAHUHU
IPABWJIBHO TPAKTOBAaTh (PM3UYECKUN CMBICI HCIOJIb3YEMbIX BEIMYUH, HUX
0003HaYeHHs] U EAMHMIIBI; YKa3bIBaTh (DOPMYIbI, CBSI3BIBAIOIINE JAaHHYIO
(buU3UYECKYIO BEIUYUHY C APYTUMU BETHUNHAMU

115

OnuceiBaTh M3YYCHHBIC KBAHTOBBIE SIBJICHUSI W TMPOILIECCHI, HCIOIb3YS
bu3nYecKrue BETUYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JUJIMHA BOJIHBI
M YacTOTa CBETa, SHEPrusl M HMITYJIbC (POTOHA, MEpHOA IMOoIIypacraja,
SHEPrusi CBA3M AaTOMHBIX fJE€p; MPU OMHMCAHUU MPABWIBHO TPAaKTOBATh
(bu3HYECKU CMBICI UCTIOJIb3YyEMbIX BEJIMYUH, UX 0003HAUCHUS U €IUHUIIBL;
yKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (DU3HUECKYIO BEIUYHHY C
JIPYTMMH BETUYMHAMU, BBIUYUCIISITH 3HAUeHUE (PU3NYECKOM BETUUMHBI

11.6

AHanm3upoBaTh GU3NIECKUE MPOLECCH U SBIICHHS, UCIIONB3Ys (pr3mueckue
3aKOHBl W NpUHOMINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO U
NapajuIeIbHOTO COEIMHEHUS IPOBOIHUKOB, 3aKoH [[xoyisa — Jlenna, 3akoH
JIEKTPOMAarHUTHOW MHAYKLNHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPAYKEHUS CBETA, 3aKOHBI NPEJIOMIIEHUS CBETAa, YpPaBHEHUE
OHmTeiHa i (oTtorddekra, 3aKOH COXPAHEHHUS DSHEpPruu, 3aKoH
COXPaHEHMs UMITyJIbCA, 3aKOH COXPAHEHUS IEKTPUUYECKOIO 3apsija, 3aKOH
COXpPaHEHMsI MAacCOBOIO 4YHcla, MOCTyNaTel bopa, 3aKOH pajnOaKTHBHOIO
pacmaja; IpU 3TOM pa3iavyaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBIpaXEHHWE M ycjoBHsl  (TpaHMIbI,  oO01acTh)
IPUMEHUMOCTH

11.7

11.8

11.9

OnpenensTh HampaBleHUE BEKTOpa WHIYKIUHM MAarHUTHOTO  TIOJS
MIPOBOJIHHMKA C TOKOM, CHJIBI AMmTiepa u critel Jlopera

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pPKajoM,
TOHKOM JINH301

BBITIOTHATE 3KCHEPUMEHTHI 10 HCCIICIOBAHUIO (U3HUYECKUX SIBICHUUA U
MPOIIECCOB C UCIIOIH30BAHUEM TMPSAMBIX U KOCBEHHBIX H3MEPEHUIA; IPU 3TOM
dbopMynupoBath npodiemy (3a7ady) U TUIOTE3y Y4eOHOTO IKCIIEpPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 00OPYI0BaHMS, MPOBOJIUTE OIBIT
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U GOpPMYJIHPOBATH BHIBOJIBI

11.10

11.11

11.12

11.13

11.14

OcymiecTBiIATh NpsIMbIE M KOCBEHHbIE M3MEpPEHHs (PU3MUECKUX BEJIMYMH;
IpU ATOM BBIOMpATh ONTUMAIIBHBIA CIOCO0 HM3MEPEHHS W HCIIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEIMYUH C HCIOJIH30BaHUEM
IPSIMBIX U3MEPEHMI; MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHPOBATH
pe3yNbTaThl TMOTYYEHHOH 3aBUCHUMOCTH (PU3MYECKMX BEIWYHMH B BHJIE
TaOJIUI ¥ TPapUKOB, IeTaTh BEIBOJBI 10 PE3yIbTaTaM UCCIICIOBAHUS

CoOmronats paBuiia 0€301MacHOTO TPY/Ia MPH MPOBEICHUN UCCIICIOBAHHIA B
paMKax  y4eOHOrO  OSKCIIEPHUMEHTa, y4eOHO-HCCIIeIOBATEIbCKONH U
MPOCKTHOM JEATEIBHOCTU C UCIIOJIh30BAHUEM U3MEPUTEILHBIX YCTPOMCTB H
71a00paTOPHOTO 000PYIOBAHMS

Pemate pacuérHple 3amaud ¢ SBHO 3aJaHHON (U3MYECKON MOJIEIbIO,
UCIIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAN3a YCJIOBUS
3aJa4uM BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACTATh (PU3UUYECKHE BEIUYUHBI
u Qopmynbl, HeOOXoAMMBbIE sl €€ pelieHHs, MPOBOAUTH pPacuéThl U
OILICHUBATh PEAIbHOCTb MOJIYYCHHOTO 3HAYeHUSI (PU3NUECKON BETHUNHBI

Pematsn Ka4CCTBCHHBIC 3aJa4u: BbICTPAaNBaTb JJOT'M4YCCKHU
HCIIPOTHUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U q)HSHqCCKHe SABJICHUA

11.15

Ucnonp3oBarh  mpu  pemieHMd  y4eOHBIX  3a7ad  COBpPEMEHHbIE
WHPOPMALIMOHHBIE  TEXHOJOTUM I TOMCKA,  CTPYKTYPHUPOBAHUS,
UHTEpIpeTallud M MpeJCTaBleHUs Y4eOHOM M  Hay4yHO-IOMYJISIPHOMN
UHpOpMaLlMY, MOJYYEHHOM U3 pa3IMyHbIX HCTOYHUKOB; KPUTHUECKH
aHaJM3UPOBATh MOJydyaeMyro HH(pOpMaIuio

11.16

OOBSCHATh TPUHLMUIBI JIEACTBHS MAIlMH, NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3auyarh yCIOBUS UX 0OE30MacCHOTO HCIOJIL30BaHUS B
IOBCEIHEBHOMN XU3HU

11.17

11.18

11.19

[IpuBoauTh MpUMeEpHI BKJIa/la POCCUNCKUX U 3apyOekKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO MHUpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTHN

Hcnonb30BaTh TEOpETHUECKUE 3HAHUS MO (PU3UKE B MMOBCETHEBHON KU3HU
uis  obecriedeHuss Oe30macHOCTH TNpu  oOpamieHMH ¢ npubopamu U
TEXHUYECKUMHU YCTPOMCTBAMHU, I COXPAHEHHS 370POBbsl M COOJIIOJIEHUS
HOPM KOJIOTUYECKOTO MOBEACHUSI B OKpY>Karolleil cpeze

PaGorate B Tpymme C BBIIOJHEHWEM pPa3IWYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAMOHATEHO PACIPENENATh 00SI3aHHOCTH H
IJIAaHUPOBATh ACATCIBHOCTh B HCECTAHJAAPTHBIX CUTYyallMAX, aJACKBATHO
OLCHUMBATb BKJIaJd KaXJ0ro W3 YYaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie meTonasl
MO3HAHUA OKpYKarouiero mupa. Poib skcnepumMenra
U TEOpUHM B IIpollecC€ TMO3HAHUA HIPHUPOABIL.
DKCHepuMEHT B (pU3UKE

1.2

MonenupoBanue ¢usuueckux  ABICHUA |
nporieccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBI M TEOpHM. ['paHUIBl IPUMEHUMOCTH
¢u3Myeckux 3aKOHOB. [IpHHIMII COOTBETCTBHL.
Porp m wmecro ¢umsukun B (HopMHpOBaHHU
COBPEMEHHOM  Hay4yHOH  KapTHHBI MHpa, B
NPaKTHYECKOH NEeSITEeNbHOCTH JIIOeH

MEXAHHUKA

2.11

###PartH#KNUHEMATUKA
Mexanudyeckoe  aBukeHHe.  OTHOCHUTEIBHOCTh
MexaHu4yeckoro aBmwxeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepememienre, CckOpocTb (CpeAHsAs  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU HA OCH CHCTEMbI KOOPJIMHAT.
CrnoxeHue nepeMelIeHU U CII0KEHHE CKOPOCTER

2.1

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE
nBuxkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOpPOCTH, YCKOPEHMS, NYTH HW IEpeMEIICHUS
MaTepHaJIbHOU TOYKU OT BPEMEHHU

2.14

2.15

2.16

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO
HagcHUs

KpuBonuneiinoe JIBHKCHHE. PaBHOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKM MO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHENHAs CKOpocTh. [lepuon u
yactoTa. [{leHTpocTpeMHUTEIRHOE YCKOPEHUE

TexHuuyeckue YCTPOﬁCTBaI CIILAOMCTP, ABUKCHHUC
CHaps 0B, HCTIHBIC U pCMCHHBIC IIECPCAaYn

2.1.7

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopoctH. MccienoBaHne COOTHOIIEHHS MEXAY
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2.2

2.3

IIyTSAMY, IIPOWICHHBIMU TEJIOM 3a
IIOCJICIOBATENIbHBIC PABHBIE MPOMEXYTKH BPEMEHU
P PaBHOYCKOPEHHOM [BIDKCHMH C Ha4aJIbHOU
CKOPOCTBIO, PaBHOW HymI0. M3yueHuwe IBHOKEHHS
IIapyuKa B BS3KOHM >KUAKOCTH. V3yueHne NBIKCHHS
Tena, OPOIIEHHOTO TOPU30HTAIBHO

##HPar##H# JMHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHOocTH ['amunes. Ilepsbii
3akoH HprotoHa. HepuuanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIun cyneprno3uiuu Cuil

2.2.3

Bropoii 3akoH HproTOHA [U1s1 MaTEpUAIBHON TOYKH B
unepuuanbHoit cucreme orcuéra (MCO). Tperuit
3akoH HproToHa 11 MaTepUaIbHBIX TOYEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsroTeHus. Cuiia TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUS
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koaddumument
Tpenusi. Cuiia CONpPOTUBIICHUS TPU JBIKSHUH TEa
B JKU/IKOCTH HJIH ra3e

2.2.7

2.2.8

2.2.9

[TocrynarensHOe W  BpamaTeIbHOE  JBHIKCHUE
a0COJIIOTHO TBEPIOTO TeJa

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpaIllCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TeEa B
nUCoO

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IJIOCKOCTH MOJ AEHCTBHEM
HECKOJBKMX CHJI. MccienoBaHue 3aBUCUMOCTH CHIT
VIOPYrOCTH, BO3HUKAWIIUX B JAedhopmupyemoit
NPYXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yclnoBUN paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

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

2.3.1

2.3.2

2.3.3

Nmmynse MaTepUaJIbHOM  TOYKH, CUCTEMBI
MaTepHalbHBIX TOYEK. IMIysIbC CHIIBI M U3MEHEHUE
HMITyJIbCa Tella

3akoH coxpaHeHust nMmiyiasca B ICO. PeaktuBHOE
JBUKECHHE

PabGora cunel
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2.34

MOoOIIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

Kunernueckas »sHeprus MaTepHalIbHONM TOYKH.
TeopeMao KMHETUYECKOW SHEPIUU

[TorenmuanpHas 3Heprus. [loTeHnMaNbHAs SHEPTUS
yIpyro nehopMUpPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Tejaa BOJMU3M MOBEPXHOCTH
3emuan

HOTCHHI/IELTIBHBIC N HCIIOTCHUUAJIbHBIC CUJIBI. CBs13b
pa6OTBI HCIIOTCHLIHUAJIBHBIX CHUJI C HU3MCHCHUCM
MEXaHU4YeCKOM OHEpPIrun CHUCTEMBI  TCII. 3akoH
COXpPaHCHUA MEXaHHYeCKOM SHEPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpPOMCTBA:  JBM)KEHHE  DPaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydyeHne cBA3M CKOpocTeit
Teln mpu Heymnpyrom ynape. MccnemoBanue cBS3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
#HiH#Par###OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OcHOBHBIE MIOJIOKEHHUSI MOJIEKYJISIPHO-

311 KUHETHYECKOW TeopuHu. bpoyHOBckoe JBHIKEHHE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOACHCTBHS
4acTHUL BENIeCTBa
Monenu cTpoeHHs ra30B, XMJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHUE CBOMCTB BEILECTBA HAa OCHOBE
ITUX MOJEeH

313 Macca MOJIEKYII. KomnuectBo BEILIECTBA.
[TocrossnHast ABoraapo

31 314 TennmoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. [lkana remneparyp Llenscus
Mopnens uaeanpHOro rasza. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUUECKON TEOPUU HCAIBHOTO
rasa
AOcomoTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM HSHEpPruu  TEIUIOBOTO  JIBHKEHUS
yactull ra3a. [llkana remnepatyp KenbBuna

317 VpaBuenne Kianeiipona — MeHnaeneeBa. 3akoH
JanproHa

318 I"a3oBble 3ak0HBI. M30MpolLieccsl B HAEAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,
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u30Xx0pa, n3obapa

3.1.9

3.1.10

TexHUYECKHE yCTPOICTBA: TEPMOMETP, OapoMeTp

[IpakTrueckue padoTel. MI3MepeHue Maccsl BO3ayxa
B KJacCHOW KoMmHare. MccnenoBanue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHUA DPa3peKEeHHOTrOo
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepmonuHamudeckas cHUcTEMA. Buytpennss
SHEPIUsl TEPMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHUs

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
SHEPrusi OJJHOATOMHOIO UEALHOTO rasa

3.2.3

Bunsr TEIIONEepEIaYun: TEIJIONPOBOJHOCTb,
KOHBEKUMA, MW3JIy4eHHue. TermoéMKOCTh  Telna.
VYnaenpHas  TEIUIOEMKOCTb  BelllecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPHU TEIUIONEpeiaue

3.24

IlepBblii 3ak0H TepMOAMHAMUKHU. IIpumenenue
IIEPBOr0 3aKOHA TEPMOJAMHAMUKHM K HM30IPOLIECCaM.
['paduueckast uHTEpIIpETaIys paboTHI ra3a

3.25

Tenmosnie MAaIIUHBI. [TpunHIUTIBI JNIEUCTBUS
TeIIOoBBIX MamwH. [IpeoOpa3oBaHus »HEPruM B
TEIUIOBBIX MammHax. KodpumueHnt mnoie3Horo
nerctBus (nanee — KI1J1) rermoBoit mammubl. [ukon
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTumMocTh
IIpOLleCCOB B Ipupoze. TeloBble JBUTAaTEIH.
DKOJIOTHYECKUE TTPOOIEMBbI TEIIJIOIHEPTETHKU

TexHHuecKknue yCTpOMICTBA: BUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIBHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. l3Mepenue yaenbHOI
TEIII0OEMKOCTH

3.3

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

331

3.3.2

[NEPEXO/IbI

Hap006pasoBaHI/Ie N KOHACHCAlM:. I/IcnapeHHe 151
KUIICHUC. yIIeJ'ILHa}I TCIIJIOTAa r[ap006pa3013aHH;1.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOcomoTHas U OTHOCUTENbHAS BIIaXKHOCTh BO3yXa.
Hacelennslii nap

3.33

TBépnoe Ttenmo. Kpucrammmueckue u amopgHbIe
Tena. AHU30TPONUS CBOWCTB KpuCTayLIoB. JKuakue
KpucTaysibl. CoBpeMEHHbIE MaTepHaIb

%94



[InaBieHne W KpUCTaUIM3aLMsA. Y J€IbHAs TEMIOTA

3.34
maBiaeHus. Cyonumanms
3.35 YpaBHeHUE TEIUIOBOrO OaaHca
TexHuueckue YCTpOMCTBA: TUTPOMETP u
336 TICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TOIYICHUS
COBPEMEHHBIX  MaTepuaJioB, B TOM  YHCJE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH
337 [IpakTnueckue paboTel. M3MepeHue BIIAKHOCTH
BO3JIyXa
4 OJIEKTPOAMTHAMUMKA
###Par###JIEKTPOCTATHUKA
411 OnekTpuzanus Tell. JJeKTpudeckuid 3apsa. Jlsa
BH/JIA SJICKTPUYCCKHX 3apsIOB
41.2 [TpoBOAHMKY, TUANEKTPUKU U TTOTYITPOBOIHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
41.4 B3aumopgeiictBue 3apsaaoB. 3akon Kynona
DIEKTPUYECKOE ToJie. HanpspxkéHaocTh
415 anekTpudeckoro mois. IlpuHnum cymnepno3uuu.
JInany HanPsSHKEHHOCTH AJIEKTPUUYECKOTO OIS
416 Pabota CUI AJEKTPOCTATUICCKOTO T0JIA.
[Torenuuan. Pa3HOCTb ITOTEHIIUAIOR
41 [IpOBOHUKKM ©  JUAJICKTPHUKHA B  MOCTOSSHHOM
4.1.7 AIEKTPUYECKOM ToJIe. JwuanekTpudeckast
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpoEMKOCTb
4.1.8 IJIOCKOTO KOHAEHCATOpa. OJHEPIHsl 3apsiKEHHOTO
KOHJIEHCaTopa
TexHuueckue yCTpOMCTBA: AJIEKTPOCKOT,
419 AIIEKTPOMETP, ANEKTPOCTaTUYECKAS 3aIlnTa,
3a3eMIIEHHE  DJIEKTPOMPUOOPOB,  KOHJIEHCATOD,
KCEPOKC, CTPYUHBIN IIPUHTED
4110 HpaKTWieCKHe paboTHlI. N3mepenue
ANEKTPOEMKOCTH KOHEHCATOpa
#H#ParHHITIOCTOSIHHBIN DJIEKTPUYECKHUH TOK. TOKU B PABJIMYHBIX
CPEJJAX
YenoBus CYILIECTBOBAHHUS MTOCTOSTHHOTO
4.2 421 ANeKTpuYecKoro Toka. Mcrounnku toka. Cuiia Toka.
[TocTostHHBIN TOK
422 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
4.2.3 DneKkTpuueckoe COIPOTHUBIICHUE. VY nensHoe
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COIIPOTUBJICHUEC BCIICCTBA

4.2.4

4.2.5

HOCJ’ICI[OB&TCJ'II)HOC, nmapajji€JIbHOC, CMCHIAHHOC
COCAMHCHUC ITPOBOAHUKORB

PabGoTta snextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

4.2.6

4.2.7

4.2.8

4.2.9

MOIIHOCTB 3JIEKTPUYECKOT0 TOKA
anekTponBwkymas cuia (manmee — OJIC) wm
BHYTPpEHHEE CONpPOTUBJICHHE HCTOYHUKA TOKa.
3aKoH OmMma JUTSt MOJIHOM (3aMKHYTOM)
anekTpuueckoit renu. Koporkoe 3amMpikanue
DONEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTh  COINPOTUBIEHUS  METAUIOB  OT
Temmeparypbl. CBEpXIIPOBOAUMOCTh
OnexTtpuueckuii Tok B  Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

4.2.10

4211

4.2.12

[TonynpoBonuuku. CoOCTBEHHass W IpPUMECHas
MPOBOAMMOCTE IOTYNPOBOAHUKOB. CBolicTBa p-N
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI
DJeKTpUYeCKui TOK B ANEKTPOJIUTAX.
DIIEKTPOIUTHYECKAsT JUCCOLMAIINS. DICKTPOIIN3

DJeKTpuYecKkuil TOK B Tra3zax. CaMOCTOSITEIbHBIA U
HECAMOCTOSITCIIBHBIA ~ pa3psia. Pa3iaudHble  THITBI
CaMOCTOSITEeNIbHOTO paspsaa. Moimuus. [Tnazma

4.2.13

4.2.14

TexHu4eckue ycTpoOMCTBA: aMIIEpMETpP, BOJIBTMETP,
peocTar, HICTOYHUKH TOKA, JJIEKTPOHArpeBaTeIIbHbIC
npudopBl, JJIEKTPOOCBETUTEIILHBIE puoOpHI,
TEPMOMETDP CONPOTHUBIICHUS, BAaKyyMHBIH JHUOI,
TEPMUCTOPHI u (boTope3ncTopsl,
MIOJIYIIPOBOIHUKOBBIN U0, TaJIbBAHUKA

[IpakTnueckue paboThl. 3yueHue cmemaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOYHMKA TOKa M €0
BHYTPEHHETO COIIPOTHBIICHUS. HaGnronenue
AIIEKTPOJIA3A

11 KIIACC

Kon
pasjiena

Koanposepsiemoro

3JIEMEHTAa

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
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OJIEKTPOAMMTHAMUKA

4.3

#H#HPar###MATHUTHOE I1OJIE. OJIEKTPOMATHUTHA S UHAYKIWA

43.1

IlocTossHHEIE MAarHuuThl. B3aumoneiictBue
IOCTOSIHHBIX MAarHUTOB

4.3.2

MarnuTtHOoe 1osie. BEKTOp MarHMTHONM MHAYKIIMH.
IIpunuun cynepno3unmu. JIMHMM  MarHUTHOMR
vHAyKIuU. KapTrHa TuHA MarHUTHOW MHIYKIIUU
I10JIS1 IOCTOSIHHBIX MArHUTOB

4.3.3

MarnuTtHOe 10J1€ NMPOBOJHMKA C TOKOM. KapTuhna
JUHUM 1O JUIMHHOIO MPSIMOrO IPOBOJHMKA U
3aMKHYTOI'O KOJIBLIEBOI'O ITPOBOJHMKA, KATYIIKH C
TokoM. OmweiT  DOpcrena.  BzaumoneiictBue
IIPOBOJHMUKOB C TOKOM

4.3.4

4.3.5

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHUE
Cuna Jlopenua, e€ Moaylb U HampaBleHUE.

I[BI/I)KCHI/IC 3ap51>1<eHH0171 YacTUllbl B OJHOPOAHOM
MarduTHOM I1oje. PaGoTa cuiibl JIopeHua

4.3.6
4.3.7

4.3.8

SIBiieHUE PIEKTPOMATHUTHON UHIYKIIHHA
[ToTok BeKTOpa MarHUTHOW UHIYKLIUU

OJAC wuHaykuuu. 3aKOH  3JIEKTPOMArHUTHOM
unnykuuu Papanes

4.3.9

4.3.10

Buxpesoe snexrpuueckoe nojue. 9J]C uHayKIIMU B
MMPOBOAHUKE, ABMXYIICMCA IIOCTYMNATCIBHO B
OIHOPOJHOM MAarouTHOM IT0JIC

IIpaBuno Jlenna

4.3.11

NunyktuBHOCTh. fIBeHne camowHaykiuu. 2J[C
CaMOUHYKITUU

4.3.12
4.3.13

3H€pFI/I$[ MAarauMTHOTO IMOJIA KaTylIKKU C TOKOM

aﬂeKTpOMaFHI/ITHOC I10JIC

4.3.14

TexHuueckne yCTpOMCTBA: MOCTOSIHHBIE MATrHUTHI,
AIEKTPOMATHUTBI, 3JIEKTPOJIBUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS M€Yb

4.3.15

[TpakTueckne paboThl. M3ydeHHe MarHUTHOTO
MOJIsl KaTyIIKA ¢ TOKOM. MccnenoBanue nencTBus
MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanue  sBIEHUS  3JIEKTPOMArHUTHOU

WHIYKIIUU

5.1

KOJIEBAHUA 1 BOJIHBI

###PartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenpuast cuctema. CBoOOIHEBIE KOIECOAHUS.
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'apmonnueckue konebanus. Ilepuona, dwacroTa,
aMIIuTya 1 (hasza KoneOaHuit

5.12

5.1.3

IIpyxuHHBINA MagsTHUK. MaTeMaTU4eCKUN MassTHUK

YpaBHeHue rapMOHUYECKUX KOJIeOaHMi.
Kunematnyeckoen  AMHAMHYECKOE  OMHUCAHHE
K0J1€0aTeIbHOTO ABHKEHUS

5.14

[IpeBpamienne SHEPruv MNpU TAPMOHUUYECKUX
koneOaHusix. CBSA3b  aMIUIMTYABl  KOJIEOaHHI
UCXOJHOW BEIMYMHBI C aMIUTUTyJaMU KOJIeOaHH
€€ CKOpPOCTU U YCKOPEHHUS

5.15

KonebarenbHblii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIBHOM
KoJIe0aTeNbHOM  KOHType. AHAJIOTHs — MEXIY
MEXAHUYECKUMU " AJIEKTPOMAarHUTHBIMH
konebanusmu. ®opmyna Tomcona

5.16

3akoH COXpPAaHCHUA OHECPIrun B nacajlbHOM
K0JIe0aTeTbHOM KOHTYpE

5.1.7

5.1.8

BeinyxeHHble MeXaHUYeCcKue KoJsieOaHusl.
Pesonanc. Pe3onancHas kpuBas. BbIHYKIeHHbIE
SJICKTPOMArduTHBIC KoJeOaHusI.

[lepemennblil Tok. CUHYCOMIANBHBIN TEPEMEHHBIHI
TOK.

5.19

MOHIHOCTI) NEPEMECHHOI'O TOKaA. AMHHI/ITYIIHOG n
HeﬁCTBYIOIHCG 3HAYCHUC CUJIbI TOKA U HAIIPSXKCHUA

5.1.10

Tpanchopmarop. I[lpousBoacTBo, mepemada U
norpedyieHue ANEKTPUYECKON SHEPIHH.
OKOJIOTUYECKHUE  PUCKM  TPU  IPOU3BOJCTBE
ANEKTPUIECKOMN DHEPIUH. Kynerypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUU B MOBCEHEBHOU
KU3HU

5.1.11

5.1.12

TexHuueckue yCTpoiicTBa: ceiicmorpad,
AIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepesayd

IIpakTHueckue paboThI. Hccnenosanue
3aBHCUMOCTH II€PHO/1a MaJIbIX KoJeOaHUil rpy3a Ha
HATA OT JUIMHBI HHATH M MAacChl TIpy3a.
HccnenoBanne NEPEMEHHOTO TOKAa B LENU U3
MOCIIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYLIKH U PE3UCTOpa

5.2

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, YCIIOBUS
pacnpocTpaHEHUsl. [lepuon. CkopocTb
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5.3

pacrpoCTpaHeHHs U JUIMHA BOJIHBL. [lonepeunsie u
IIPOJOJIBHBIE BOJIHBI

5.2.2

5.2.3

#H#Par###  Uuatepdepenumss u - audpaxius
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3ByKa. ' poMKOCTb 3ByKa. BbicoTa
tToHa. TemOp 3ByKa

5.2.4

DJIEKTPOMarHuTHbIE BOJHBI. Y CIIOBUS U3JTYYECHHS
AIIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BeKTOpoB E, B 1 v B 3JIeKTpOMarHuTHOM BOJIHE B
BaKyyMme

5.25

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPa’KEHUE,
IIPEIOMIICHUE, HoJIIpU3aLus, T paxius,
untepdepeniysa. CKOPOCTh AIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

[[Ixkana smeKTpoMarHUTHBIX BOJH. lIpuMmeneHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[lpyuHIMIBI ~ paguoOCBSI3U U TENEBUICHHUS.
Panuonokanus. DIeKTpOMarHUTHOE 3arpsi3HEHUE
OKPYXAaIOILEH Cpebl

Texnuueckue yCTpOICTBA: MY3BIKAJIbHbBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBasi JAMArHOCTUKA B
TEXHUKE W MEIULUHE, pajgap, paguoNnpUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-neun

##HPar##H#HOIITUKA

531

5.3.2

[IpsMonuHEeHOE  PACIpPOCTPAHEHUE CBETa B
oaHOpoHOM cpexe. JIyu cBera

OtpakeHue cBeTa. 3aKOHBl OTPAKEHUS CBETA.
[TocTpoenne n300pa>keHHii B INIOCKOM 3epKaiie

5.3.3

[Ipenomienue cBeta. 3aKOHBI IPEIOMIICHUS CBETA.
AGCOIOTHBIN MOKa3aTesb MPETOMICHUS

5.34

5.35

Ilonnoe BHyTpeHHee oTpaxkeHnue. lIpenenbHblil
YTOJI IOJIHOTO BHYTPEHHETO OTPAKEHUS

I[I/ICHepCI/IH cBeta. CIIOKHEIN cocTaB 0elIoro cBeTa.

[IBer

5.3.6

Coluparonue W paccenBaronue JUH3BL TOHKas
nrH3a. DOKYCHOE pacCTOSIHUE U ONTHYECKas CHIIa
TOHKOM JnuH3bL. [locTpoeHune wu300pakeHuil B
coOuparImux U pacceuBaromux aua3ax. Gopmyna
TOHKOI JIMH3EL. YBEIMYEHHUE, TaBacMOE JTUH30M

5.3.7

IIpenenst NIPUMEHUMOCTHU F€OMETPUUYECKON
ONTHUKH
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5.3.8

Wutepdepenmus ceera. KorepeHTHBIE UCTOYHUKH.
Ycnosus HaOJI0IEHUS MaKCUMYMOB u
MUHUMYMOB B WHTEP(EPEHIMOHHON KapTUHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB

5.3.9

HMudpakuus cera. udpakiuuonHas pemerka.
YcnoBue HaOMIOACHUS TIABHBIX MAaKCUMYMOB IMPH
NaJeHMd  MOHOXPOMAaTHMYECKOr0  CBeTa  Ha
T paKIMOHHYIO PEHIETKY

5.3.10

5.3.11

5.3.12

ITonsipusanus ceera

TexHnuueckue YCTPOMCTBA: OYKH, ayma,
doroanmnapar, MPOEKLIMOHHBIN amnmnapar,
MHUKpPOCKOII, ~TEJECKOI, BOJIOKOHHAs OINTHKa,
TUu(dPaKIUOHHAS PEIIETKA, TIOTSPOUT

[IpakTueckue pabotbl. M3MmepeHune mnokazaTens
MPETOMIICHUS. Hccnenosanue CBOWCTB
n3o0paxeHuit B nuH3ax. Habmonenue aucrepcuu
cBeTa

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panuts! MPUMEHUMOCTH KJIACCHYECKOM
6.1 MeXaHHUKH. [[oCTynaTel TEOPUU OTHOCUTEILHOCTH:
' WHBApUAHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B
BaKyyMe, IPUHIUIT OTHOCUTEILHOCTH DWHIITEIHA
6 6.2 OTHOCUTENBHOCTH OJIHOBPEMEHHOCTH.
' 3ame yIcHHE BPEMEHH M COKPAICHUE JITTUHBI
6.3 DHeprus ¥ UMIYJIbC CBOOOTHOM YaCTHIIBI
CBs3p  MacChl C DHEPrUel W  UMITYJIBCOM
6.4 CBOOOJIHOM YaCTHIIBI. DHEPTrUsi MOKOS CBOOOIHOM
YaCTHIIBI
7 KBAHTOBAS ®U3MKA
#it#Par###JIEMEHTBI KBAHTOBOM OIITUKU
®otonsl. @Dopmyna I[lmanka CcBSI3M SHEPruum
7.1.1 dboTOHa C €ro YacToToW. DHEPrus U HUMIIYIIbC
dboToHa
OtkpeiTHE U UccnenoBanue Gotodrpdexta. OnbIThI
7.1.2
A.T'. CtoneroBa. 3akoHbl hoTodPdexTa
71 713 VpaBuenne DiHmTeldHa I8 GoToddeKTa.
o «Kpacnas rpanuma» ¢porosdpdexra
7.1.4 Hasnenue ceera. Onbitel [1.H. JIebeneBa
7.1.5 XUMHYECKOE JIEWCTBUE CBETA
716 TexHUYecKne YCTPOMCTBA: ($hoTOdIeMEHT,

dboTomaTUNK, COTHEUHAs OaTapesi, CBETOIUO]]
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1.2

CTPOEHUME ATOMA

721

71.2.2

7.2.3

Mopenb aroma Tomcona. OnbiTel Pezepdopnaa mo
UCCIIEIOBaHMIO CTpoeHUsI aToma. [1nanerapHas
MoOJIeIb aToMa

[Tocrynatet bopa. W3nydeHwe u morjomieHue
(GbOTOHOB TpU MEepexoje aToMa ¢ OAHOIO YPOBHS
sHepruum Ha apyrou. Buaer cnektpoB. Crekrtp
YPOBHEW SHEPTUU aTOMa BOAOpOAA

BosHoBbie cBolicTBa yactuil. Bomubel ne bpoiis.
KopnyckynspHo-BosiHOBOM ayanusMm. [udpakmus
AJIEKTPOHOB Ha KpUCTaJlIax

724

CrnoHTaHHOE W BBIHYXICHHOE  H3JIyYCHHE.
YCTpoiicTBO M IPUHIUI pabOTHI Jlazepa

7.2.5

7.2.6

TexHu4yeckne yCTpOMCTBA: CIEKTPAJIbHBIA aHAJIN3
(criekTpocKoI), 1a3ep, KBaHTOBBIM KOMIIBIOTEP
[TpakTHueckue paboTHI. HaGmronenue
JUHENYaToro CcriekTpa

7.3

7.3.1

7.3.2

7.3.3

ATOMHOE A1PO

Mertobl HAOJIOICHUS u pETUCTpALNH
AJIEMEHTAPHBIX YaCTHUIIL

OTtkpeiTHe pagrnoakTuBHOCTH. OnbITh Pe3epdopaa
[0  ONpEACICHUI0 COCTaBa  PaJMOAKTHBHOIO
usnyuyenusi. CpoiictBa anbda-, Oera-, ramma-
u3Ny4eHus. BausHue paguoakTUBHOCTH Ha KUBBIE
OpTaHU3MBI

OtkpelTue mnpoTOHa U HeWTpoHa. HyknoHHas
mojnens siapa [eisenOepra — lBaneHko. 3apsin
anpa. Maccosoe yucino siapa. M3oromnst

7.3.4

Anbda-pacniaf. ONEKTPOHHBIN M TO3UTPOHHBIN
Oeta-pacma. [Mamma-uznydenue. 3akoH
paMoaKTUBHOIO pacrnajaa

7.3.5

7.3.6

OHeprus CBA3HM HYKJIOHOB B sifjpe. SlnepHble CUIIbL.
HedexT macchl spa

ﬂnepHHe PCaKuu. ILCJ'ICHI/IC " CUHTE3 AACP

7.3.7

AnepHbii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGyieMbl U MEepPCHEeKTUBBI SACPHON IHEPIETUKH.
OKOJIOTUYECKHE ACHIEKTHI SIIEPHON IHEPTETUKHU

7.3.8

7.3.9

OneMeHTapHble 4acTHIbl. OTKPBITHE IMO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

TexHuuyeckue YCTpOﬁCTBaI A03UMCTpP, KaMepa

Bunbcona, siaepHblii peakTop, aToMHas bom0a
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7.3.10

[Ipaktuyeckue pabotel. MccrnemoBaHue TpeKOB
yacTull (1o roToBeIM (hoTorpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3qHoro Heba. Co3Be3nusi, sipKkue 3BE3JHI,
IUIAHETHI, UX BUAUMOE JIBIKEHUE

8.2

Conneunas cucrtema. IlnaHeTsl 3eMHOM TpyIIIBI.
[InaHeThI-TUTaHThl U UX CHYTHUKH, KapIUKOBBHIC
wianeTbl. Maible Tes1a COJTHEYHOU CUCTEMEI

8.3

8.4

Coname, dorochepa u armochepa. ComHedHas
AKTUBHOCTbH

Uctounuk sneprun CosHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU: Macca,
CBETHUMOCTb, pauyc, TeMIiepaTypa, HX
B3aMMOCBs3b. [[narpaMMma «CHeKTpalbHbIN KI1ACcC —
CBETHMOCTB. 3BE31IBI TJIaBHOH
IMOCJICIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETHMOCTDBY IS 3BE3 ] rJIaBHOM
MMOCJIEIOBATEILHOCTH

H##HPar#H#BHyTpeHHee CTPOCHHE 3BE3I.

CoBpeMEHHBIC MPEJICTABICHUS O MPOUCXOXKICHUHI
u 3Bosrroruy ColHIA U 3BE31. DTaIlbl )KU3HHU 3BE3]T

8.7

Mneunslii Ilyte — Hama 'anaktuka. CrupanbHast
cTpykTypa ['anakTuku, pacnpeneneHue 3BE31, rasa
u neu. llonoxxenne u nBwxenne ConHuoa B
INanaktuke. Ilnockas u chepudeckas NoaCHCTEMBI
INanakTuku

8.8

Tunsl ramakTuk. PanuoranakTMku W KBas3apbl.
UeEpHbie IbIpHI B iApax rajlaKTUK

8.9

8.10

Bcenennas. Pacmmpenune BceenenHoil.  3akoH
Xabb6na. Pa3zderanue ramnaktuk. Bo3pact u panuyc
Bcenennoit, Teopust bosbmoro B3peiBa. Mojaens
«ropsuer Beenennol». PenukroBoe usinyuenue

MacuirabHas CTPYKTypa Bcenennon.
Meraranaktuka. Hepeménneie pooIeMbl
aCTPOHOMHUH
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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 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
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,  3aKOHBl M|

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTH yMEHHS pelIaTh pacu€THBIE 3aJayd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbI0: HAa OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3UYECKHE MOJCNH, OTBEYAIOIIne
TpeOOBaHUAM 3a/1a4u, IPUMEHSTH (DOPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKHMX  TEOpHd  TpU  HCIOIH30BAHUU
MaTeMaTUYECKUX METOJIOB PEIICHMs 3a/iay, IPOBOJAUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, aHAJIU3UPOBATh pe3YyJbTaThl |
KOPPEKTUPOBaTh  METOJBI  pelieHusT ¢  Yy4ETOM  TOJTyYeHHBIX

pe3yabTaTOB

Pemate kadecTBeHHBIE 3a/1a4yu, TpPeOyIOIME NMPUMEHEHUs] 3HAHUA W3
pa3HBIX pa3elioB IIKOJIBHOTO Kypca (DM3WKH, a TakKe WHTETpaIuu
3HAHUN W3 JPYTUX MOPEeIMETOB €CTECTBEHHOHAYyYHOTO  IIMKJIA!
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PpACCYyKIEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bnanecm/le SIBJICHUSA
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Bnanenue OCHOBHBIMH MeToAaMH1 Hay4HOT'O MO3HaHUS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMpSIMbIEe U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMANbHBIN CHOCO0
W3MEPEHUSI U HCIIOJIb3YSl U3BECTHBIE METOJbl OLEHKH IOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCHOJB30BAHUEM TMPSAMBIX HM3MEPEHHUU, OOBSICHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HUECKUE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABI; COOMIOAATh MpaBuUiia O€30MacHOr0 Tpyaa
[IpU MPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEICKOM  JCATENBHOCTH C  MCIOJIB30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIabOopaTOPHOTO

o0opyoBaHUs

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh M OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeCTaBICHUI o palMOHAIBHOM
MPUPOJONOIb30BaHUM, a  TakkKe  pa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OmnageHne pa3IUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIuen
(GU3NYECKOTO  COJAEpX)aHUSA C  HCIIOJIB30BAaHUEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU HOquaeMOﬁ HH(pOpMaI_IHI/I

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATAIOIINE
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBI Ui aHauu3a W
00BACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKON Cpelne; JBUKEHHUS

HeOECHBIX TEJI, DBOIIOLUH 3BE€311 M Beenennon
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INIEPEYEHDb 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

K
on Kon

pasaesa/T IIpoBepsieMblii 31eMeHT cOepKAHUSA
3J1eMeHTa
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
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3aBUCUMOCTH V(1)

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

At
1.14
Au, . . \
a, = =(uv,),". aHANOIIMHO a, = (v, )', a.=(v.)
m T J L - =4
At
PaBHOMEpHOE NPAMOJIMHENHOE ABUKECHHE:!
x(t) = xg + Vpyt
X(t)
X
0
+
1.15
Vv
[0)¢
t
Uy (t) — vg, = const
Vv
X
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1.1.6

117

(t)

0x

const

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOC JBHXXCHHUC!:

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

-

U;.T - U_ll.'c = zﬂ.‘r [IJ _Il]

U e
IIpir IBILKEHINI B O{HOM HAIIPABISHINI IIyTh S = 1 _

e

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHSL.

Vi

Yo °

Q Xo l—

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

2
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1.2

27o
. LleHTpOCTpEeMUTEIBHOE YCKOPEHUE TOUKH:

uc

R
. [lomHOE yCKOpEHHE MaTepruaIbHOM TOYKH

1.1.9

121

1.2.2

TBépnoe Teno. IlocTynarenbHoe U BpalaTesbHOE
JIBUKEHUE TBEPIOTO TENA
JMHAMUKA

WNuepuuaneuble  cuctemsl  orcy€ra. Ilepsslii

Herotona. [IpuHnun otHOcuTensHOCTH ["anunes

Macca tena. IIITOTHOCTE BeliecTBa:

3aKOH

109




©
I
<I3

A

1.2.3

Cuna. [IpuHun cyneprno3uuuu CUi:

-

FpaBHOAeﬁCTB =F+F+.

PpaBHOJEHCTB
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1.2.4

Bropoii 3akon Hetorona: 11s marepuanbHoii Touku B UICO

- -

Fl = maq
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Ap = FAt
A
p
F
At
pu
F = const
F
const
-—
F, Fy,
125 Tperuii 3akoH HproTOHA 1I11 MaTEpUaANbHBIX TOYEK:
Fi; = —Fy
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12

21

3aKOH BCEMHUPHOTO TATOTEHUS: CUJIbI MPUTSKEHUS MEXKIY
TOYEYHBIMUA MacCcaMy paBHBI
mim;
RZ

F=aG

1.2.6
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Cuma TsHKeCTH. HeHTp TSDKECTH Teia. 3aBUCHMOCTD CHIIBI

TSDKECTH OT BBICOTHI h Haa TIMOBCPXHOCTBIO IIJIAHCTHI

pannycom RO:
_ GMm
"7 R+ 1

mg

(R
0

+
h)
2
GMm
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Cwuia ynpyroctu. 3akoH ['yka:

F
127 "
—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuua TpeHus! CKOJIbKEHUS:
Ep = uN
F
P
128 AN
Cuna TpeHus NoKos:
Ep < pN

Tp

IA
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Koaddurment tpennst

1.2.9

JlaBnenue:

o

1.3

CTATHUKA

13.1

—

F

MOMEHT CHUJIBI OTHOCUTEIBHO OCH BpallCHUA:

M| =Fl, rae | — nnedo cuiibt

-

F

OTHOCHUTEIIBHO  OCH, NPOXOJSIIEed  dYepe3
NEePIEeHIUKYISIPHO PUCYHKY

116
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1.3.2

[HenTp macc Tena. LleHTp Macc cucTeMbl MaTepUaIbHBIX

TOYCK:
mqr; + moyn, +...
M =
my + m, +...

r
o.M

m
1

+

m

2

+

m
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B onHOpOaHOM 10J1€ TSXKECTH

(g = const)
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const)
HEHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

VYcnoBus paBHoBecus TBEpioro tena B MCO:

[M,+M, +...=0
133

\[Fl +F,+...=0
#HHPar###
3akon ITackans
1.34
JlaBnenwue B xxuakocTu, rmokosmeiicsa B UCO:
p =po +pgh
H#itHPar### P
1.35
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
#HHHPar###
1.3.6
Apx
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1.4

HHHPar##
14.1

BBITECH

€CJIHM TEJIO0 U KUAKOCTh nokosarcs B UCO, To

FApx = ngBbITeCH

Apx

pgV

BBITCCH

VYcioBue iaBadHus TEN
3AKOHBI COXPAHEHU A B MEXAHUKE

NMitynsc MmaTepralbHON TOYKHU:

p=mv
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HNmMnynbsc cucTeMsl Teir:

p=p1tp2t..

HHHPar### p
1.4.2

121




HHHPar##
1.4.3

3aKOH U3MCHEHUS M COXPAaHCHHS UMITYJIbCa:
B UCO

Ap = A(pl + p2+' . ) = FlBHe].LIHAt + FZBHeLUHAt'l'- -
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1 BHEIITH

At

2BHENH

At

B ICO , ecitu

Ap = A(py +pp+...) =0
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, €CIIN

-

FlBHe].LIH + FZBHemH+- e

-

0
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1 BHEITH

2BHEIIH

PeaxktuBHOE nBUXKEHNUE

F
‘ﬁé‘

PaboTa cuiibl Ha MaJIOM TIepEMEIICHUH:

HHHPar##
1.4.4

A=|ﬁ'|-|ﬁf‘|-c&5 a=F, -Ax
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el

a

()]
MOIIHOCTE CUJIBI:

€CJIM 32 BpeMsl

At
145
At
pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIIHOCTH CHIJIbI
Ad
P=—o =F-vu-coso
'&t Ar—=
KI/IHGTI/I‘IGCKaﬂ 3Hepr1/151 MaTepHaJILHOﬁ TOYKH.
. mv?  p?
KIH T o T 2m
E
KHUH
1.4.6

mv
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1.4.7

2m

3aK0OH U3MECHCHHS KHHETHUECKOM OHCPIUH CUCTEMbL

MarepuanbHbiX Touek: B MCO AEkun = Al + A2 + ...

[ToreHmanbHas 3Heprus:

JJIA MOTCHIUAJIBHBIX CHJI

A12 = E1110Te1-lu - EZHOTeHu_= AEHOTeHu

12

lmorenir

210TEHI]
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AE

IIOTEHIT

HOTCHHI/I&HBHEUI OHEPIus MaTCpPIaJIBHOfI TOYKH B
OJHOPOJHOM IT0JIC TSAKCECTHU:

EI'IOTeHu = mgh

E

IIOTCHIL
mgh

ITorennuanpHas QHEPrusa ynpyro I[e(bOpMI/IpOBaHHOFO

Teia:

g kx?
noTeHL, — 2

E

MOTEHI]

2

kx

128




1.5

1.4.8

151

3aKOH N3MCHCHHUS U COXpaHeHI/Iﬂ MexaHquCKOﬁ 3HepFI/II/I:
Eiex = B + Emm—m,

B IICO AE,ex = Azcex HEMOTEHIL. CHITs
B IICO AE,;ex = 0, eCHI Agcex senoresm can = 0

MEXAHNWYECKUE KOJIEBAHUMA 1 BOJIHBI

[apmonnueckne  KoneOaHUS ~ MATEPHATBHOM  TOYKH.
Avmmutyga u (daza  konebanwmii. Kunematuueckoe
OITHICaHHE:

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

U (5) =x.

a(=(v,),=—a'x(d) =a +0'x=0,
IJI€ X - CMEIIICHUE U3 PABHOBECHSI.

J_—[I/IHaMI/ILIeCKOC OITMCaHHC:

ma, = —kx,
ma
X
—kx,
rae
k = mw?
k
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1.5.2

maw

. OTO 3HAYHT, YTO

—kx.

OHepreTuyecKoe OIHUCaHUE (3aKoH COXpPaHEHUs

MEXaHUYECKOM SHEprun):

CBsi3p aMIUIMTYbl KOJIEOAHUH CMELIeHHs MaTephallbHOU
TOYKM C aMIUIUTyJaMu KojieOaHuih €€ CKOpOCTH U

YCKOPEHHUS:

Upe =04, a__ =04

[Tepuon u yactoTa KoJeOAHUINA:
2n 1
T = —_— =
W W
[Tepuon Manbix CBOOOJHBIX KOJEOAHUN MaTEMaTHYECKOTO

MassTHHKA.

T=2?EJE
g

[Tepuon cBOOOIHBIX KOJIEOaHUN IPY>KUHHOTO MasTHUKA!

m
T =21 |—

k
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153

154

155

Breinyxnennsle  kosiebanus. Pezonanc. Pe3onancHas

KpHUBast

[Tonepeunsle ¥ mpoaoibHble  BOJHBL.  CKOpoOCTh

pacinpoCTpaHCHUA U JJIMHA BOJIHBI:

v
A=vl =—
v

WnTepdepenius u qudpaxuus BOJIH
3Byk. CKOpOCTbH 3ByKa
MOJIEKVYJISIPHAS ®U3UKA. TEPMO/IMHAMUKA

2.1

MOJIEKYJISIPHAS ®U3NKA

2.11

Mopgenu cTpoeHus Tra3oB, >KMAKOCTEH W TBEPIBIX TEI.
[Tycth TepMoauHamuueckasi cucreMa (Teno) coctouT u3 N

OJMHAKOBBIX MOJIEKYJI. Toraa KOIMYECTBO BEIIECTBA
N m

V=—=
Ny
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rae

— quciio ABOTaIpo, M — Macca CUCTEMBI (Tena),
u
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— MOJIIpHaA Macca BEIICCTBA

2.1.2
2.1.3
2.14
2.15

2.1.6

TennoBoe IBUKEHHUE aTOMOB U MOJIEKYJI BELIECTBA
BzaumojeiicTBre YacTHI] BeleCcTBa

Juddysusa. bpoyHoBckoe ABMKEHHE

Mopens uaeanpHoro raza 8 MKT

CBs3b MEXIy JAaBICHHUEM M CpeAHEH KHUHETHYECKOU

3HepFHefI MMOCTYIIATCIIbHOT'O TCILIIOBOI'O JABUXXCHUA

MOJIEKYJI HeanbHOro ra3a (ocHoBHOE ypaBHeHne MKT):

nilfn!cuj _2?'1 £

- 2
3

rzie m0 — Macca OIHOM MOJIEKYJIbL,
N

TL:V

- KOHIIEHTpPAIIUS MOJICKYJT

2.1.7

AbcomoTtHas Temneparypa: T =t +273K

2.1.8

CBs3b TCMIICPpATypbl Ta3a CO CpC,Z[HCfI KHHETHYSCKOMN
BHepFHeﬁ MOCTYIMATCJIBHOTO TEIIJIOBOTO JBHUXKCHHA €I'0

MOJIEKYII:

P\ _3 g
2 ) 2

£y
I
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2.19

VYpasuenue p = nkT

2.1.10

2111

MOZ[GJ'II) nacajJlbHOI'O rasa B TCpMOJUHaAMUKE!:

VpapHeHHe MeHETeeBa — KiareHpoHa
BrIpakeHHe U1 BHYTPeHHEH JHEPIHH

Vpapnenne MeHjueneera — KianeiipoHa (IpHMmeH

3aIcIl):

pV=""RT =vRT = NkT, p=PRL

K K

BripakeHne U1 BHYTPeHHeIl 3HepIT 0IH0aTOMHO]
raza ([IpIMeHIIMEIe (DOPMEI 3aIIIICH):

U=3vRT =3T3 RT =ve T=3 pw
2 2 21 o2

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

P =D +p2+

©
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2.1.12

N3onporeccel B pa3pexeHHOM ra3e ¢ MOCTOSIHHBIM YHCIIOM
MoJIeKyJ1 N (C TOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
usotepma (T = const): pV = const,

nzoxopa (V = const):

? = const
T
p
const
u3obapa (p = const):
%4
— = const
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const

I'padmaeckoe npeacTaBieHne H30MPOILIECCOB HA pV-, PT- 1
VT- nuarpamMmax.

OO0beMHEHHBINA ra30BbIA 3aK0H:

pV .
T = cons

pVv

const

JJIA IOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIHIeHHI)IC N HCHACBIIICHHBLIC IIapbI. KauectBennas

3aBUCUMOCTDb IINIOTHOCTH W HABJICHUA HACBIONICHHOTO IIapa

2113 OT TeMmmepaTypbl, WX HE3aBUCHUMOCTH OT 0O0BEMaA
HACBILEHHOI0 Tapa
Brnaxxnocts Bo3ayxa.
OTHOCHUTENLHAS BIAKHOCTD:
(l) — pnapa(T) _ pnapa(T)
pHaCbILLlHapa(T) - pHaCbILLlHapa(T)
21.14
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HAaChIIIIIapa

M

napa

M

p

HachIIIIapa

M

napa

M
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2.1.15

2.1.16

N3MeHeHue arperaTHbIX COCTOSSHMM BEUIECTBA: MCIAPEHUE
Y KOHJICHCAIUs, KUTICHUE KUJIKOCTH
N3MeHeHue arperaTHbIX COCTOSHUM BELIECTBA: IUIABJIEHUE

W KpUCTAJIIU3allusl

2.1.17

[Ipeobpa3zoBanue 3Heprun B Pa3zoBbIX Mepexoaax

2.2

TEPMOJNHAMUKA

2.2.1

TemioBoe paBHOBECHE U TeMIIepaTypa

2.2.2

2.2.3

2.2.4

BuyTtpenussa sHeprus

Teruionepenaya Kak Crmoco0 W3MEHEHHS BHYTPEHHEH
sHeprun  0e3  coBepmieHus  paboTel.  KoHBekius,
TEIJIONPOBOIHOCTb, U3JIYUCHHE

KommyuecTBO TEIIOTHI.

VY nenbHas TemI0EMKOCTh BEILIECTBA C:

Q = cmAT

CMAT

2.2.5

VY aenbHas Teriora napoodpazoanus L: Q = Lm.
Y enbHas TeruioTa miaBieHus A: Q = Am.

VY aenpHas TemwioTa CTOopaHuA TOIIMBA (: Q =gm

2.2.6

2.2.7

DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A =pAV

pPAV

Beruucnenne pabotel mo rpaduky mporecca Ha pV-

quarpamme

I1epBbIil 3aKOH TEPMOTMHAMUKH:

Q12 = AUyp + Ayp = (Uz — Uyp) + Aqy
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12

AU

12

12

(U

12
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Annabara:
Q12 = 0= Ay, = (U; — Uy) = AUy,

12

12

(U

AU

140




12

2.2.8

Bropoii 3akoH TepmouHamMuku. HeoOpaTumble mpoIieccol

2.2.9

2.2.10

2211

[Tpuniune! aeiicTBus TenaoBbix MamuH. KIT:

Ouars Orars Orary

MaxkcumansHoe 3Hauenue KII1. [{ukn Kapno:
Tarp — Taam _q— T,..

T

marp Tm

Max N = Mgy =

YpaBHEHHE TEIUIOBOTO OallaHca:

Q1+Qz+Q3+...=0
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OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

OyekTpu3anus Tel U €€ MPOSIBICHUS. DJIEKTPUUECKUN
3apsan. JBa Buaa 3apsana. DIEMEHTAPHBIA 3JIEKTPUUECKUN

3apsi. 3aKoH COXpaHCHHA SJICKTPHUICCKOI'O 3apAaaa

3.1.2

B3aumopeiicteue 3apan0B. Todyeunsie 3apsaabl. 3aKOH
Kynona:
B OJIHOPOJHOM BEIIECTBE C AUIIIECKTPUUECKON

MMPOHUITACMOCTBIO

9

poplallel 1 el
X 4neg, i

3.1.3

3.1.4

OnekTpuueckoe nose. Ero neiicTBue Ha 3IEKTpUYECKUE
3apsi bl

Hanpsik€HHOCTD 31€KTPUYECKOTO MO

-

) F

qnpoGHin/i
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TIPOOHBIH

ITose Toueunoro 3apsiaa:

q
ET:kT_Z
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OIHOPOJHOC IT0JIC:

N

E = const.

const.

KapTtunbl 1uHUN HanpsskEHHOCTH ATUX TOJICH

3.15

HOTCHHI/I&J‘IBHOCTL BHCKTPOCTaTI/I‘IeCKOFO T10JI4.
Pa3HOCTB IIOTCHIOUAJIOB U HaHp}I)I(eHI/IeZ
A1z = q(p1 — P2) = —qAp = qU.

12

q(¢
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—A¢
qu.

[ToreHuuanpHas SHEprus 3apsiia B 3JIEKTPOCTATHYECKOM

I10JIC:
W =q¢
W
qé
A=—AW
A
AW

HOTCHHI/IaJ'I QJICKTPOCTATUYICCKOI'O T10JIA:

¢_ﬂ
T q
¢
q
W

145




CBs13b HANPSHKEHHOCTH NOJIS U Pa3HOCTH MOTEHLUAJIOB JIJIS

OJIHOPOJIHOTO AJieKkTpocTarnueckoro mojst: U = Ed

3.1.6

[TpuHIIMIT CynEPIO3UIIUU IEKTPUUECKUX TTOJICH:

E =E1+E2+,¢ =¢1+¢2+
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HpOBOI[HI/IKI/I B 3JICKTPOCTAaTHYCCKOM II0JIC.

VYcnoBue paBHOBECHS 3apsA0B: BHYTPU IIPOBOJHUKA

Et=0

3.17
1
, BHYTPH ¥ Ha MIOBEPXHOCTH MPOBOJHUKA (p = const
3 1 8 I[I/IBJ'IGKTpI/IKI/I B BHCKTpOCTaTI/I‘ICCKOM T10JIC.
JusnexkTpudeckasi IPOHUIIAEMOCTh BEILIECTBA €
KOHI[CHC@.TOp. 9HCKTpOéMKOCTB KOHI[GHC@.TOpaZ
q
c==
U
3.1.9 C
U
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DeKTPOEMKOCTB TNIOCKOTO KOHJICHCATOpa:

&e

eC

£gyS
=——=2¢&(y

d

3.1.10

HapaJIJICJ'ILHOC COCAUHCHUEC KOHICHCATOPOB:

q =q1+q2+...,U1 = UZ =---:Cnapajm_Cl+CZ+-"
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o

napasut
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IlocnemoBareapbHOE COCAMHECHNE KOHACHCAT OpOB:

U=Ui+Uz...q1=q2 =..., =—+—+.
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T10CJI
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3.1.11

3Hepr1/151 3apPsKECHHOI'0 KOHACHCATOpA:

_qU _CcUu* _ ¢*
€T 2 2 T 2C
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qu

CuU

2C

3.2

3AKOHBI IIOCTOSAHHOI'O TOKA

3.2.1

Cwuna Toka:

1=
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ITocTostHHEIN TOK: I = const

Jns mocrossHHOrO ToKa q = It

YcaoBus CYLICCTBOBAHUA SJICKTPUICCKOT'O TOKaA.

3.2.2
Hanpspoxenne U u 3/IC E
3akon Oma Jy1s ydacTKa Lenu:
[ = U
"R
|
3.2.3
R
U
DIIeKTpUIECcKoe COTIPOTHUBIICHHE. 3aBHUCUMOCTD
CONPOTHUBIICHUS] OJJHOPOAHOTO MPOBOAHUKA OT €r0 JUIMHBI U
cedyeHus. Y 1eIbHOE COMPOTUBIIEHNE BEIECTRA.
R l
R
3.24
p
S
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Hctounuku Toka. DJ1C ucrouyHuka Toka:

ACTOpOHHI/IXCHJI

q

E =

q
3.25
A
CTOPOHHUXCHIT
BHyTpeHHee conpoTHBIEHHE HCTOYHHUKA TOKA
3axon OMa 71 IOJIHOM (3aMKHYTOM) AJIEKTPUYECKOM LIeTu:
E=1IR + Ir, orkyna
I E
" Rr
3.2.6 I

Rr
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3.2.7

[TapannenbHOe COEMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+...
Rnapajm Rl RZ

apaul
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HOCHCI[OBaTeHBHOC COCAUHCHUC HpOBOI[HI/IKOB:
U=UuUl+U2+..,11=12=..,
RHOCJI = Rl + R2+ -

T10CJI
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R
2
+
Pabota snekrpuueckoro Toka: A = [Ut.
3akon Jxoyns — Jlenma:
Q = IRt
Q
I
2
Rt
3238 Ha pe3ucrope
U2
R:Q=A=I?Rt =1Ut =—t
R
R
Q
A
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MoIIHOCTh QJICKTPHUYCCKOI'0 TOKA:

Ad
P=— =IU

At Ar—l)
TerutoBast MOILIHOCTB, BBIAENSAEMAs HA PE3UCTOPE:

b

3.2.9 P =IER=% =lU
MoniHoCTh HCTOYHHKA TOKA:
MCI.EH:I‘I:
E = A~ =FEI
Ar—()
CBOOOIHBIE  HOCHUTENH  JJIEKTPUYECKHUX  3apsoB B
5 IIPOBOJHUKAX. MexaHu3Mbl MPOBOJUMOCTH  TBEPIBIX
3210 METaJIOB, PACTBOPOB M PACIUIABOB AJIEKTPOJUTOB, Ia30B.
ITonynpoBoaHuku. 1101y pOBOJHUKOBBIN U0
3.3 MAT'HUTHOE IT1OJIE
331 Mexanudyeckoe B3aMMOJECHCTBHE MarHuToB. MarnurHoe
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nojne. Bekrtop wmarHutHOM — wHAYKUMH.  [IpuHIuUn

CYNEPIIO3ULUN MAarHUTHBIX I1OJICH:

B = Bl +Bz+...

JInaun WHAYKOUU MAarduTHOTO IIOJIA. KapTI/IHa JIMHUN
HHIAYKOHUN MAar"duTHOI'O I1O0JIA ITOJIOCOBOTO n

HOI[KOBOO6p33HOF O IMTOCTOSAHHBIX MAaroHuTOB

3.3.2

OmngIT 3pCTe;[a. MarauTtHoe II0Jie MMPOBOAHUKA C TOKOM.
KapTI/IHa JIMHUHA HHAYKOUH MAar"HuTHOrO IOJd JJIMHHOTO

npsaMoro IIPpOBOAHUKA n 3aMKHYTOI'O KOJIbIIEBOI'O
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IMPOBOAHHKA, KATYIIKHW C TOKOM

3.3.3

3.3.4

Cuna AMrmepa, e€ HanpaBJICHUE U BEJIUYNHA:

F, = IBlsina

I[Blsinao.
, TIIE 0L — YTOJI MEXK/y HalpaBJICHUEM ITPOBOIHUKA H BEKTOPOM

-

B

Cuna JlopeHna, e€ HarpaBJIEeHUE U BEJINYHHA:

Fnop =1 q | vBsina

Jlop

| ql vBsina
T€ 0. — YToJl MeXKIy BEKTOpaMH

-

v
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+

. I[BI/I)KCHI/IG 3apﬂ)I(eHHOﬁ YaCTUllbl B OJHOPOAHOM MAariHuTHOM
I10JIC

3.4

SJIEKTPOMAT'HUTHA A MH/IYKIMA

34.1

34.2

343

IToTox BCKTOpa MarHUTHOM HWHAYKIUU:

® = B,S = BScosa

BScosa

B

7
4
G2

SABnenue anekTpoMarHuTHON MHAYKIHH. DJIC HHIYKITUN

3aKoH JIeKTpOMarHuTHOW uHayKImu dapanes:

AD

E:__

v R

AF =
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344

O/1C uHIYKIMK B TPSMOM IPOBOJHHUKE JUTHHOM |,

JBUKYIIEMCS] CO CKOPOCTBIO

N

v
\'
(;LE)

(

\'

1

|
)

B OJJHOPOJHOM MAarHUTHOM moJie B:
| E; |= Blvcosa
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Blvcosa

, [JIE 0. — YToJI MeXly BEKTOpoM B 1 Hopmaiibio

n

K IJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPBI

>
-

lnv
|
u
v
; €CIIN
l
|
1
1
B
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, 1
v
v
TO
| E; 1= Blv
| E
i
Blv
345 [IpaBuno Jlenua
NHIyKTHBHOCTH:
L= )
T
L
3.4.6 _
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, umu O = LI

Camounaykuus. 9/1C camonHayKuuu:
AT

E=-L1_| =-II
Afly o

3H€pI‘I/I$I MAarauMTHOIO ITOJIA KaTyYIIKU C TOKOM:

W_LI2
)

W
L
347
2
LI
2
3.5 OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 1 BOJIHbI
351
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Konebarenbublii koHTYp. CBOOOAHBIE 3JEKTPOMArHUTHBIC

KoJ1€e0aHus B nacaJlbHOM K0J1€0aTeIbHOM KOHTYp€:
[4(1)=Gumsin( o1+ 0,

]I[I) =q;=mqmcos(mt+q}ﬂ] =Imcos(mt+q}ﬂ)

®opmyna Tomcona:

T =2nVLC
T
2
LC
, OTKyJ1a
21 1
w=—=—
T LC
w
T
2
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3.5.2

3.5.3

354

LC

CBs13b AMIUIMTYbl 3apsgaa KOHACHCATOpa C aMHHHTYEOﬁ
CHIJIbI TOKa npu CBO6OIIHI>IX SJICKTPOMAarHuTHBIX

KOJIEOaHUAX B nacaJIbHOM KOJIe0aTeIbHOM KOHTYp€:
gma.x =
o

3aK0H COXpaHEHMsI PHEPTUU B UICATHHOM KOJIe0aTeThHOM

KOHTYpE:

BriHyX1€HHBIE JIEKTPOMAarHUTHBIE KoJieObanus. Pezonanc
ITepemenHbII TOK. [Ipoussoxactso, rnepenaya U
MOTpeOICHUE IIEKTPUUECKON SHEPTUU
-2 2 -2 2
cUt LI’ _CU',, LI,
2 2 2

= CoOnst.
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CaolicTBa AJIEKTPOMATrHUTHBIX BOJIH. B3anmnas

opucHTauusl BCKTOPOB B DJJICKTpoMar HUTHOM BOJHE B

BaKyyMe:
E1lBlc
E
1
3.55
B
1
c
356 [Ixana JIEKTPOMAarHUTHBIX BOJIH. IIpumenenune
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA
36.1 [IpssMonMHENHOE PaCHpOCTPAaHEHHE CBETa B OJHOPOJHOMU
cpene. TouyeuHblit UCTOYHUK. JIyd cBeTa
3aKOHBI OTPAKEHUS CBETA.
a=pf
3.6.2 a
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3.6.3

3.6.4

alp

S

[TocTpoenne n300pa>keHMIA B TUIOCKOM 3epKaiie

3aKOHBI IPEJIOMIIEHUS CBETA.

IIpenominenue ceera:

nysina = n,sinf.

n
1
sino
n
2
sinf.
AOGCOIOTHBIN MOKa3aTesb MPEIOMICHHUS:
c
Nage = —
abc v
n

abc
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OTHOCUTEIBHBIN MMOKa3aTEeIb TPETIOMIICHUS:
n, M

nOTH
1 U2

OTH
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Xon my4eil B Ipu3Me.

Vi=Vi. Ml =1,
CooTHoOlIIEHHe YacTOT M COOTHOLIEHHWE JUIMH BOJH MpHU
[epexo/ie MOHOXPOMAaTHYECKOTO CBETa 4Yepe3 TIpaHHIly

pazziena IByX ONTHYECKUX CPE:

3.6.5

ny<ny ny

[TonHOE BHYTpEHHEE OTpaKEHUE.

Hpe)leﬂbHBIf/'I YroJ1 IIOJIHOT'O BHYTPECHHETO OTPAKCHUA:

. 1 n;
Sinay, = =—
Noru nq

Sina
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3.6.6

ColOuparomue M paccerBaroUIne

JIMH3BbI.

Tonkag nuH3a.
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3.6.7

DOKYCHOE PACCTOSAHUE U ONTUYECKAsl CHUJIa TOHKOM JIMH3BI:

D= 1
" F
D
F
1
®opmyiia TOHKOHN JTMH3bI:
1 4 1 1
d f F
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VYBennuenune, 1aBaeMoe THH30M:

h |fl

'=w="a
T
H
h
d
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| i

d T~

A"

F\ h
f

h
B cirydace pacceI/IBanmeﬁ JIMH3BI:

3.6.8

1
DO = F =—0,
D
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h |fl
P=g=—1
I
H
h
d

| fl

Xoa dyda, IpOUIENUIero JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM

K e€ rmaBHOU onTHueckoi ocu. [Toctpoenne nobpaxeHuit
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TOYKH M OTpe3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

doroammapar Kak onTudeckwii mpubop. [maz  kak

3.6.9
ONTHYECKasl CUCTEMA
Untepdepeniuss  cBera.  KorepeHTHble  HMCTOYHHKHU.
VYcnoBust HaOMIOJCHUS MAaKCUMyMOB M MHHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JABYX CHH(a3HBIX
KOTCPCHTHBIX UCTOYHUKOB:
3.6. ;
MAKCIIMYMET — .’JL:EJH:-: m=0,+1+2 +3
A
MITHIIMYMBI — ﬂ:{lm+1_];, m=0,£1,+2+3 .
Hudpakuus csera. JuppaknmoHHas pemerka. YCIOoBHE
HAOMO/IEHUsI TJIABHBIX MAaKCHMyMOB IpH HOPMaJIbHOM
MNaaCcHU MOHOXPOMATHUYCCKOIo CBCTa C I[JIPIHOﬁ BOJIHBI A
Ha petéTKy ¢ nepuojaom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing

m
3.6.11

m,
m
0,
+/
1,
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3.6.12 Hucnepcus cera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
41.1 ['unote3a M. [1nanka o kBanrax. ®opmyna [lnanka: E = hv
®oToHbl. DHeprus GpoToHa:
E=hv= he _
=hv =—=pc
E
hv
4.1.2 A
hc
pc

Nmnynbe ¢poToHa:
179




hv
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413

®oroaddexr.  OnbITh

dboTtoaddekra

ATI. CroxeroBa.

3aKOHEI

414

VYpauenue DitHireliHa 11 potodddekra:

E(l)OTOHa = ABbIXOAa + EKI/[Hma.X"

¢oTona

ABbIXOM1a
+

KHMHMax

rac,

(doTona
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hv

hc

hc

Ao

ABbIXOAa = thp =

BBIXOJa

Kp

Kp

hc

182




2
mv~max

Exuumax = 2 = eUsan

KHHMax

myv

max

eU

3an

JlaBneHue cBeTa.
4.1.5 JlaBneHue cBeTa  Ha  MOJHOCTBIO  OTPAXKAIOIIYIO

IMMOBEPXHOCTH n Ha IIOJIHOCTBIO Imorjiomarouryro
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MOBEPXHOCTh

4.2

OU3NKA ATOMA

4.3

421

HJ'IaHCTapHaSI MOA€CJIb aTOMa

4.2.2

[Toctynatel bopa. M3nydenue u norsomenue GOTOHOB MPH
IIEPEX0/I€ aTOMa C OJJHOTO YPOBHS YHEPIUU Ha JAPYroi:

he
mRr -~
Y

hv =|E, -E

m

4.2.3

JInHelyaTele CIIEKTPBI.

CriekTp ypoBHEH SHEPruu aToMa BOJI0poAa:

_ -1363B

e

E

" , n=1 23 _.

i

OU3NKA ATOMHOI'O APA

43.1

4.3.2

Hyxnonnas mozaens siapa ['eitzendepra — MiBanenko. 3apsn

saapa. MaccoBoe unciio sapa. M3otonsl

PaanoakTUBHOCTD.

Aunbda-pacna;
A~ A4 4
X—>>,Y+ ;He

bera-pacnan.

DOneKTpOoHHBIN B-pacnan:

A A 0 -
2 X—=7 Y+ je+v,
[To3utponHslit B-pacnan:
A A 0=, o,
XY + €+ v,

IN'amma-usnydenue

4.3.3

3aKkoH pPaaArOaKTUBHOTIO pacliaga:

—t
N(t) = Ny % 2T

N(t)
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[Iycts m — Macca paguoakTUBHOTO BellecTBa. Toraa

-t
m(t) =mgy*2T

m(t)
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434

SInepusle peakuuu. [lenenue u CUHTE3 S1Ep
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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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