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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OpraHU3alUgX
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 BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «Duznka» 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 HEOOXOOUMMBbI ISl MPOAODKEHUS 0Opa3oBaHHs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B nporpamme mo (QusMke ONpENensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHMs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

coJiepKaHue yueOHOoro npeamMera « Ou3ukay Mo rojam o0y4eHusl.

[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 pealiu3allid  PaA3IMYHBIX METOJUYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIad B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u acTpoHoMmen. Mcmonp30BaHWME W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (GOPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO PacCMaTPUBATh KAK IPHUHIIMIIBI €r0 MOCTPOEHUS.

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 (Qu3MKu
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuszayuu. EE peannsanus NPeaIIoNaracT HCIHOJb30BAHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKOH HAyKH, OCMBICICHHUE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriy0iaE€HHOTO ypOBHS
IIPEAIOoaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3rkonocuzayuu peanusyercss MNOCPEACTBOM BBEIAEHUS HJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX OSKOJOTMYECKUM TMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEpUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MPaKTUKyM mpoBoAuTcs 160 B kKoHue 10 u 11 kmaccos, nubo mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE MCCIEIOBAHUE, KOTOPOE MPOBOJIUTCSA
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MNpPECTaBiICHAa €IWHBIM MepeyHeM. Bribop
TEMATUKHU JJII 3THX BHJIOB YYCHHUYECCKUX MPAKTUUCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEN (DM3MYECKUX BEJIMYUH U TOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOU (PU3UYECKON MOJIENBIO, TTO3BOJISIONINE MPUMEHSThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBIECHUN U MPOIECCOB B OKPYKAIOUIEH KU3HH, TpeOyroIre BhIOOpa
(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 YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIbHOM JIOCTAaTOYHOCTH U  OO€CledYrBaeT TMOCTaHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlabopaTopHoe 00OpynOBaHHE I YYEHUYECKHX TPAKTUYECKUX padoT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

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

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

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

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

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCUOHANIbHON  JESTENBHOCTH, CBSI3aHHBIX C (U3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

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

MpUOOpPETEHNE CUCTEMBbI 3HAHUN 00 OOIMUX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKuX SBICHUW B MPUPOAEC M JJIsl MPUHSITHUS MPAKTUYECKUX PEIICHUM B
MMOBCEIHEBHOM KU3HH;

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

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

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bu3MYeCcKUX HKCIEPUMEHTOB, aHaJIM3a W HUHTEpHpeTanuu HUHPOpMAIUH,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

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



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

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

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

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX paboOT SBISETCA PEKOMEHIOBAaHHBIM, YYHTENb JIeJaeT BbIOOD
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

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

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIFOTHO TBEpPJIOE TENO, HUJealbHAasl KUIAKOCTb, HWACANBHBIM Ta3, TOUYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

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

3HaKOMCTBO C LH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MIHOBEHHAs CKOpPOCTh) W
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

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

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



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

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIE, IIecTepéHYaTble W peMEHHBIE TMepeIadH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

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

N3mepenne yckopeHusi npu NpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nABWXKEHUSI Tella, OpPOILIEHHOTO TOpU3OHTalbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

N3ydyeHue IBUKEHUSI Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

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

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

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

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMI OTHOCUTEIIBHOCTH.

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

CpaBHeHHE  PaABHOACHCTBYIOIIEW  MNPWIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

V3ydeHne MBHKEHHUS CHUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOH depes
JErKuit OJIOK.

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

YcoBus paBHOBECHs TBEPAOIO TeEA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTeprualibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT ummynbca mMarepuanbHOM TOUYkW. [IpeacraBiieHMe O COXpaHEHHHU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

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



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJla B IPABUTALIMOHHOM I10JI€ OJHOPOJHOTO 1Iapa (BHYTpU U BHE Iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu U1 MACANBbHOM JKMIKOCTH KaK CIEICTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktrBHOE NBUXEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nadvopamopmnsie padomuol, npaKmuKym.

M3mepeHne nMmiryiibca Teiia o TOPMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH U TBEPIABIX TNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ATHX



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHas
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcalbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

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

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

Jlemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita IlTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnroaenue u nucciegoBaHue N30IpOLECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

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



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

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

KBa3zucratnueckue u HeCTaTHUECKUE MPOLECCHI.

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

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

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KomnmnuecTtBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs afauadbara. AGCONIOTHAs TeMIeparypa.

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

Maxkcumansnoe 3HaueHue KIIJ. [ukin Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHEP, JU3ENbHBIM U KapOIOpaTOpHBIA JBUTATENd, MapoBas TypOWHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamus. lcmapeHue W KurmeHwe. Y AeibHAs
TEIJI0Ta Mapoo0pa3oBaHU.

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

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

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

Hedopmanuu tBEporo tena. Pactsxenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimupeHue KXUJIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3oBbIX MEPEX0OaxX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOIIECCHI:  KHUIKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipasie sBiaeHus.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3yueHne 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

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

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

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

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

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

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

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

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

JIvdnexTpukn B DJIIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

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

DHEprus 3apsKEHHOr0 KOHAEHCATOpa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA TOCTOSTHHON M IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psKa KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hampsokenune U u DJ1C é&.

3akod OMa U1 ydacTKa LEMu.

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

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

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

3aBUCHUMOCTh COIPOTUBIICHUS HMWIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHEeHNs UCTOYHUKOB Toka, DJ1C GaTtapeil.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenpHOro COMPOTUBIICHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

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

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

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

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CAaMOCTOSTENBHOTO paspsana. Monnus. [lma3ma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomeol, npaKmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

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

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
1abopaTopHbIe pabOThI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

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

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



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

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

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

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE AaTOMOB U MOJEKYJ,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, IEKTPOIUTUYECKAS JUCCOLIMAIUS, TalbBAHNUKA, DJICKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIMHN), UCTIOJIb30BaHNE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IOJIyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKOMH. [IpuHIMND cynepno3uuun
MArHUTHBIX NIOJIeH. JIMHUM MarHUTHON WHYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. JIBUKEHUE 3apSKEHHON YACTULIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MarnuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, napa- u JUaMarHeTUKHU.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAkEHUsI MyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue AeMCTBUS OCTOSTHHOTO MarHUTa Ha paMKy € TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
uHaykiuu. OJIC uHAyKUMU. 3aKOH 3JIEKTPOMarHMTHOM wuHAykuuu ®apajnes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuo Jlenua.

NupyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LENU IOCTOSIHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEprus MarHuTHOTO OISl KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckue yCTpOWCTBA U TEXHOJOIMYECKUE ITPOLECCHl: MHAYKIIMOHHAs
Me€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd OJC UHAYKIUM OT CKOPOCTH HU3MEHEHUS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JTMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUIN U3 UX IHEPTETUUYECKOrO U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

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

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BunusHMe 3aryxaHuss Ha BHUJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILTATY/IbI.

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

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

3aK0H COXPAaHEHUS PHEPTUH MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

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

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

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

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

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

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AIeKTposHepruu. KyimpTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

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

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyXIeHHbIE CUHYCOUJATbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH NIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

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

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

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

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaX€HUE,  NPEIOMIICHHUE,
noJisipu3anys, uHTepdepeHus u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEH CpeJIbl.

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

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOI0JIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHUE.

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

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHPaKpacHOTO U YIbTPAPUOIETOBOTO U3TyUCHUNH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPAKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, 1aBAEMOE JIMH30M.

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

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, TPOSKIIMOHHBINA amnmapar, MPOCBETICHHE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnroienue noJiIHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne Xoa CBETOBBIX IIYYKOB YEpE3  IUIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nudpakiilmOHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTepYEepeHInn 1 MOJISIpU3aIii CBETa.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUGPaKIMOHHOTO CIEKTpa.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CHEUHUAIBHOW TEOPUU OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MaccChl C SHEPrUed U UMITYJIHLCOM PEITUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

®DOTOHBI. DHEPrusi U UMIYJIbC (POTOHA.

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

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

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

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzendepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosinHoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

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



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOI0 aTOMApHOIO BOAOPOAA U U3MEPEHUE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3UTPOHHBIN OeTa-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JleekT macchl sapa.

SAnepusble peakuuu. Jlenenue u cunrtes siaep. Snepueie peakropsl. [Ipodaemsl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

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

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

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTUYECKHE IIPOLIECCHI: T03UMETP, Kamepa
Bunbcona, saepHbI  peakTop, TEPMOSIIEPHBINM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCIOJIB30BAaHUEM J03UMETpA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



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

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

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Connne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CotHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM II0CIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHia U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa00ia. Paz0beranue raiakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HaGmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHHUEM
KOMITBIOTEPHBIX TPUJIOKEHUHN ISl OTIPEICIICHHS TTOJI0KECHHUS HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

CniocoObl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOJIb30BaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeeHME  KOCBEHHBIX  HM3MEPEHHUM, HCCIEAOBAHUM  3aBUCUMOCTEM
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



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

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH c(epax AesITeTbHOCTH YeJIOBEKa, POJib U MECTO (DH3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busnueckoil Teopuu, posib HU3NIECKON Teoprun B (OPMUPOBAHUU MPEICTABICHUN
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeamMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIIBHBIX MEXKIIPEIMETHBIX CBI3E€H ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
NnO3HaHUA: SBICHHWE, HAay4YHbId (DaKT, rumoresa, (u3MYecKas BEIUYHHA, 3aKOH,
Teopusi, HAOIIOACHHE, OSKCHEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, HW3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX NPOEKIMH HAa OCU KOOPJIMHAT, CIOKEHHUE BEKTOPOB.
[TpousBogHble 3neMeHTapHBIX (yHKUMH. [Ipu3Haku mogoOusi TPEYroJbHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JNBWKEHUS B SKMBOM NPUPOJE, SKOJOTUYECKHE PHUCKU TPU TPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
pUpoJe.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON PpEIIETKH, CHEKTpaIbHBIN
aHaJIN3.

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

Texnonocusa: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
AIIEKTpOJIBUTaTENb SIKOOM, reHepaTrop MEepeMEHHOro TOKa, MHIYKLHWOHHAs Medb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



HpOCKHHOHHBIﬁ arrapar, BOJIOKOHHAs OIITHKA, COJTHCYHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAas SHEPIreTUuKa U 9KOJIOTUICCKUC aACIICKThI e€ pasBUTHA.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS YyuyeOHoro mnpenMera «Dusuka»
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
BOCHUTATEIILHON AEATEIIBHOCTH, 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
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

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

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

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

TPYAOBOI'0 BOCIIMTAHUSA:



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

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

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

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

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

pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHUJAMU JICSITEIBHOCTH IO TOJIYYECHHIO HOBOIO 3HAHUA, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJW3UpPOBAThH 3ajady,
BBIJIBUTATh TUINOTE3y €€ PpeIICHUs, HaXOIWTh apPryMEHThl JJIs
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBAaTh TMIOJIYyYEHHBIE B XOJI€ PpEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00Opa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

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

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBIISITh MOMUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMSI B Pa3IMUYHBIX (popmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh IMPEANOCHUIKM KOH(QIUKTHBIX CUTyalldd M CMAr4aTh
KOH(JIMKTHI;

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX ACHCTBHHA C yuy€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

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

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

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

OCYLIECTBJIATh MO3UTUBHOE CTPAaTErMYECKOE IOBEICHHUE B Pa3IUYHbBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUYECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryjasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBHS
Camoopranusamnus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH MNPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

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

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIATH CBOM 0O0pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



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

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

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPHUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLMIUOKH.

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

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIKOYAIOLWIErO0  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUs, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

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

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

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

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce mpenMeTHbIe pe3ysbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JITHYECKOM cdepax JeAaTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

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

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

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH M TEepeMelieHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIruM, CBSI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXaHWYECKOW IHEPTHH,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruHr, 3aKOHA BCEMUPHOIO TATOTEHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmoOJOKeHUs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUJIOBOTO JBUKEHUS W KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH



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

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI JIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUsS: 3aKOHBI OMa Ui ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3ysS BETUYHMHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy NPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE T0JIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJIH,
HaIPsSOKEHHOCTh TIOJISI TOYEYHOT'O 3apsiia WM 3apsDKEHHOTO IIapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJIEKTpUYEecKas EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IBKEHHE, TEIUIOBOE JIBIDKEHHE 4YacTUIl BEUIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHJEHCAIMs, IUIaBJICHUE U KPUCTAUIN3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

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



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHHU, JIeJaTh BBIBOABI 10 PE3YJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEII0KEHHON TMIOTE3bL: UIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

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

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(Gu3MYEeCKO MOJENIbI0: Ha OCHOBAHHMM aHAaJIM3a YCJIOBHUS OOOCHOBBIBAThH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh pe3yibTaTbl U KOPPEKTUPOBATH METOJbI PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lieloB Kypca GU3MKH, a TaKKe UHTErpalluu 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAyYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

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

aHaJIM3UPOBaTh U OLICHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3AHHOM € (PU3NYECKHMMHU NpOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATH pa3jMyHble CIOCOObI paboThl ¢ WHpOpMaIe PU3NIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

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

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

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

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

NOHUMATh pPOJb (PU3UKK B  IKOHOMHUYECKOM, TEXHOJIOTMYECKOM,
COLIMAJIbHON M 3THYECKOU cdepax NesATeNbHOCTH YEI0BEKa, POJIb U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OINUCATEIBHOM, CUCTEMATU3UPYIOLLEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MHpa B OOLIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OIHOPOJHOE DJIIEKTPUUECKOE M OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MasiTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeJIeil aToMa, aTOMHOTO Si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

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



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

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

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

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3UYECKUX  SIBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

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

CTPOUTH U300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalOIUe ACTPOHOMUYECKUE MOHATHS, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI [0  pe3yibTaTam
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON T'MIOTE3bL: MIAHUPOBAThH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0I01aTh MpaBmiia 6E30MacCHOTO TPyia IPU MPOBEICHUN UCCIIEIOBAHUN
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(u3MYEeCcKO MOJIENbI0: HAa OCHOBAaHWM aHalM3a YCJIOBHUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
MPOBOJUTH PACU€Thl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHAJTU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
Pe3yJIbTaTOB;

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

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

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

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
NESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMH MpOILIECCaMU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;

NPUMEHATH pa3jMyYHble CocoObl paboThl ¢ HH(popManuen (GU3NIecKoro
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(OpMALNU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUU
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;

IPOSIBIISIT OpraHU3alMOHHBIE U [IO3HABATEIIbHBIE yYMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpyNIlE C HCIOJHEHUEM pPAa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATH PadOTy IPYIIbI, PALIMOHAIBHO PACIPEAETATh AeATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalHsIX, aJ€KBAaTHO OLEHUBATH BKJIAJ KaXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

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



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MO3HAMMS TPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 Hurammica 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEporo Tena > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXaHHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro mo pazueny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
. bubmuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHN 5 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 Tepmoaunamuka. TernnoBble MalIMHBI 20 1 https:/m.edsoo.ru/f16b68d7
3.3 ArperartHbie cOCTOsSIHUS BetmecTBa. Ma3oBbie 14 1 bu6mmoreka [JOK
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IIEPEX OBl https://m.edsoo.ru/f16b68d7
Hroro no pazueny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [JOK
41 Onexrpirieckoe nore 24 https://m.eds00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUIN TOK 24 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 Toxi B pasmIIHEX cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuorexa [JOK
>1 Dusireckitit MpakTAiyM 16 16 https://m.eds00.ru/f16b68d7
Hroro mo pazueny 16
bu6mmoreka [JOK
P 1
CICPBHOC EPEA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJTHbBI
bu6mmoreka [JOK
21 Mexareckue koebaris 10 https://m.edso00.ru/39859f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnmnoreka [JOK
' BOJIHBI https://m.edso00.ru/39859ef1
bubmuoreka [JOK
24 Onrika 25 1 https://m.edso00.ru/39859¢ef1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CHEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
bubmunorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859ef1
Hroro no pazneny 5
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Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorexa [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Hroro no pazneny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 httos://m.edsoo.ru/39859ef1
Hroro no pazneny 12
Pazznen 6. PUSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIyYM 16 16 https://m.eds00.ru/39859ef1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepBHOE BpeMs 10 https://m.edso00.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudgposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 ®dusnka — pyHIaMeHTaIbHAs HayKa O MPUPOJIe 1 bubmmorexa LOK
yiA e PHPOA https://m.edsoo.ru/1beef346
5 HayuHblil MeTO/1 TO3HAHUS U METO/IbI 1 bubnuoreka [JOK
WCCIICIOBaHUS (PU3NICCKUX SBIICHUN https://m.edsoo.ru/3a7fde29
DKCIepUMEHT U TEOpHsl B IPOIECCe MMO3HAHUS
3 npupoabl. HaGnroieHue u SKCIIEpUMEHT B 1 Bubmorexa ITOK
PUPOARL. P https://m.edsoo.ru/34c49931
¢buznke
bu6nuoreka [IOK
4 CrnocoOs1 u3MepeHus: GU3NYECKUX BETUIHH 1
P ¢ https://m.edsoo.ru/ca2def03
5 AOGCOTIOTHAS M OTHOCUTENNbHASI TOTPEIITHOCTH 1 bubmuorexa [JOK
U3MepeHui (pU3NUECKUX BEIUYHH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Posb u mecto
6 ¢bu3UKM B JOPMUPOBAHUU COBPEMEHHOM 1 bu6muoreka [JOK
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
NEeSATEIbHOCTH JIIOIeH
Mexanunueckoe nBuxkeHue. Cucrema oTcyera.
but6mmoreka [IOK
7 OTHOCHTENHFHOCTh MEXaHNUECKOTO IBMKEHM. 1
https://m.edsoo.ru/e9a52f02
[Ipsimast u oOpaTHas 33729 MEXaHUKH
Panuyc-BekTop MaTepualbHONU TOUKH, €T0
Y P P bubmuorexa [{OK
8 MPOCKIIUU Ha OCH KoopauHaT. TpaekTopus. 1

[Tepememenue. Cxkopocts. X mpoeknuu Ha

https://m.edso0.ru/30a108a5
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OCH KOOpJIMHAT

PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHHUE.

bu6nmoreka [IOK

9 I'padmueckoe onurcanne paBHOMEPHOTO
pad N p p https://m.edsoo.ru/89ba7190
MPSIMOJIMHEHHOTO IBUKCHUS
10 CnoxxeHue nepeMeneHuid U CKOpOCTe. bubnmoreka [JOK
Pemrenue 3amau https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBuxenne. MrooBeHHas
11 cKopocTh. Yckopenue. [Ipsamonuneitnoe bubmorexa LHOK
p ' p P https://m.edsoo.ru/a99549a7
JIBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM
12 I'paduueckoe onrcanne MPsIMOIMHEHHOTO bubnuoreka [JOK
JIBU>)KEHUS C TIOCTOSTHHBIM YCKOPEHUEM https://m.edso00.ru/b7560bbf
CBoboaHoe najzieHne. Y cKkopeHrue CBOOOIHOTO
13 najeHusi. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH bubmmorexa [IOK
A ' P > CKOP ’ https://m.edso00.ru/f738109c
YCKOPEHUS OT BPEMEHH M MX IpapuKu
14 JIBu>keHue Tena, OpOIIeHHOTO MO YTIIOM K bu6mmoreka [IOK
TOPU30HTY https://m.edso0.ru/71cbb4f5
KpuBonmHeliHoe aBuxkenue. J[BM>keHUe Mo
15 OKPY’KHOCTH. YTJIOBas U JIMHEIHAs CKOPOCTb. bubnmnorexka HOK
[Tepuon m yacrota. LleHTpOoCcTpEMHUTEIIBHOE U https://m.edso0.ru/33196fbe
MOJTHOE YCKOPEHUE
but6mmoreka [IOK
16 Kontponbras padota nmo teme "Knunemarnka"
R p https://m.eds00.ru/1242f32e
[IepBe1it 3ak0oH HproToHa. MTHEpIManbHbIE
17 cUCTEMEI oTcuéTta. [I[pUHIIUIT OTHOCUTEIILHOCTH bubnnorexa LOK
P . https://m.edsoo.ru/5a9¢e4a64
lNanunes. HennepuuanabHble CUCTEMBI OTCUETA
18 Cuna. PaBHOnelicTBYIOIAs cuiia. Bropoi bubnmoreka [JOK
3akoH Herotona. Macca https://m.eds00.ru/141d3837
19 B3aumopeiictBue Ten. Tperuit 3akon HeioToHa bubnmorexa [JOK
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[IpuHnun cynepno3unuu cuil. Pemenue 3anay

https://m.edsoo.ru/57dba505
bu6nuoreka [IOK

20
Ha MpUMEHEHKE 3aKOHOB HbroTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBUBAJIEHTHOCTh IPABUTAIIMOHHON U bubmorexa LHOK
. P a https://m.edsoo.ru/9aba2b0a
WHEPTHON MacChl
99 Cuna TsKeCTH B yCKOpeHHe CBOOOIHOTO bubnnoreka [HOK
najacHus https://m.edso0.ru/22757f26
JIBukeHne HeOECHBIX Te U UX
23 HMCKYCCTBEHHBIX CITYTHHKOB. [lepBas bubmorexa LHOK
Y It P https://m.edsoo.ru/11abfa0a
KocMU4eckasi ckopocThb. 3akoHbl Keriepa
bubmnoreka IIOK
24 . I'yka. B
Cuna ynpyroctit. 3ako Iyka. Bec Tenia https://m.edsoo.ru/0Oae2cd84
Cuna tpenust. [Ipupoaa v BUABI CUIT TPEHUS. bu6nuoreka [IOK
25 JIBr>KEHUE B )KUJIKOCTH U Ta3e ¢ YYETOM CHUJIIbI https://m.edsoo.ru/1fa86499
COIIPOTHBIIEHUS CPE/IBI https://m.eds00.ru/2cb29676
26 Hasnenue. 'uapocraruueckoe qaBieHUE. bubnmnoreka [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bu6nuoreka [IOK
AbcomotHO TBepaoe Teno. [loctynaTenbHoe u
27 BpaliaTeIbHOE TBUKEHNUE TBEPJIOTO Tela bubmorexa [TOK
patlt a P https://m.edsoo.ru/2b95d57e
28 MoOMEHT CHJIBl OTHOCUTEITEHO OCH BPAIIIEHUS. bubnmoreka [JOK
[Ineqo cumsl https://m.eds00.ru/653d3459
CrnosxeHue CHll, MPUIOKEHHBIX K TBEPIOM
29 teny. LleHT T;DKEE:TI/I Tena yCJ‘IOBI/IHpH ’ bubmorexa [JOK
Y P ' https://m.eds00.ru/9aa79a7d
paBHOBECHsI TBEPIOTO Teja. Busl paBHOBECHs
30 Pemenwue 3amau bubmorexa HOK

https://m.edsoo.ru/dclcaacO
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KonrtponsHas padora no reme "InHamuka.

bu6nuoreka [IOK

31
Craruka TBepaoro tena' https://m.edso00.ru/9f5a574c
NMnynbsc MaTepuabHOW TOUYKHU, CUCTEMBI
32 MaTepualbHBIX TOYEK. LIeHTp Macc cucTeMbl bubnunoreka [JOK
MaTepHualbHBIX TOYEK. Teopema 0 JBUKEHUU https://m.edsoo.ru/4bb8294b
IIEHTpa Macc
NMmynbe cUITbl 1 U3MEHEHHE UMITYJIbCa Tena.
33 3aKk0oH CoXpaHEHUs UMITyJIbca. PeakTHBHOE bubmorexa LHOK
p Y ' https://m.edso0.ru/13f0a221
JIBIKCHUC
MoMeHT uMITyNbca MaTepUaIbHON TOYKH.
34 [IpencraBieHue 0 COXpaHEHHH MOMEHTA bubmorexa LHOK
P P https://m.edsoo.ru/d6532eb9
UMITYJIbCA B IICHTPAIbHBIX MOJSIX
bubmuorexa [JOK
35 Pemenue 3agau
g https://m.eds00.ru/f7706d63
PaboTa cuitbl Ha MaJIOM 1 Ha KOHEYHOM
36 nepemenieHuu. ['padpuueckoe npeacrapneHue bubnmorexa [IOK
P P P https://m.eds00.ru/913974c7
paboThI cuiTbl. MOIITHOCTE CHITBI
Kunernueckas sneprus. Teopema 00
37 W3MEHEHUN KHHETHYECKOW SHEPT U bubmorexa LHOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOM TOUKH
[ToTeHIMaabHbIe ¥ HEMOTEHIIUATBHBIC CHIIBI.
38 ITorennmanbHas sHeprud. Bropas bubnnorexa LOK
PruA. p https://m.edsoo.ru/554bafcc
KOCMHUYeCKasi CKOPOCTh
Tpetsbs kKocMuveckasi ckopocTb. CBsi3b pabOTHI
HETIOTCHITNAJBHBIX CHJI C U3MCHEHHEM bubmmorexa [JOK
39 .
MEXaHUYECKON PHEPTUU CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHUs MEXaHWYECKON dHEPTUN
40 VYrpyrue u Heynpyrue CTOJIKHOBEHHUS. bubnmoreka [JOK
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VYpaBHenue bepryiuu s UeaibHOM
KHUJKOCTU

https://m.edsoo0.ru/f30f43b6

KonTponpHas pabota mo Teme "3aKoHbI

bu6nmoreka [IOK

41 COXpaHEHHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasieHuil 0 Npupoe TEIIOTHI.
42 Ocnognble nonoxkernss MKT. [Tuddyszus. bubsmorexa LHOK
BpOYHOBCKOE JABIKEHHE https://m.edsoo.ru/b0a4445f
TpPOEHHUE Ta3000pa3HbIX, )KUJKUX U TBEPIBIX
43 Se;). Xapakrtep I[BE)I(GHI/I}I, u BjaHMoneﬁCijnﬂ BH6J_IHOTeKa HOK
JACTHIL BELIECTBA https://m.edsoo.ru/c44d02e2
44 Macca u pazMepsl MOJIEKYIT (aTOMOB). bubnuorexa [HOK
KommnuectBo Bemectna. [locTosiHHas ABoraapo https://m.edsoo.ru/c5b72ab7
45 Temneparypa. Ternosoe paBHoBecue. Illkana bubnmnoreka [HOK
Henscus https://m.edso0.ru/0070d493
bubnmnoreka [JOK
40 Pemterite aza https://m.edsogru/1531aba5
47 WNneanbueiii ras. I'a3oBbie 3aKOHEI E;ISSH/I//I;T:;(;Sr(aE deb2367
48 VYpaBuenue MenneneeBa-Kianeiipona. bubnmnoreka [JOK
Pemenne 3amau https://m.edsoo.ru/8d12c328
49 AbGcomoTHas Temrieparypa. 3akoH JlanbToHa E::S;;ﬁfg;?ﬁ}i 4602d1f
50 N3omnponeccel B Ua€aIbHOM Irase ¢ bu6muoreka [JOK
MOCTOSIHHBIM KOJIMYECTBOM BeEIlIECTBA https://m.edso00.ru/68878d51
51 I'padnueckoe mpencraBiaeHe U30MPOLIECCOB: bu6muoreka [JOK
M30TEepMa, U30X0pa, n300apa https://m.edso0.ru/1344327b
52 OcnoBHoe ypaBuenne MKT bubmorexa [TOK

https://m.edso0.ru/c8094721
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bu6nuoreka [IOK

53 Pemenue 3amau
A https://m.edso0.ru/10265a05
CBs13b a0COMIOTHOM TEMIIEPATYPHI
TEPMOJIMHAMUYECKON CUCTEMBI CO CpEeIHEN

54 pMOA . . peA https://m.edsoo.ru/c38af875
KHUHETUYECKOM SHEPrueil mocTynaTeabHOro
TEIJIOBOTO ABMXKEHHUS €€ 4aCTHUIl

55 O060011IeHrEe U CUCTEMATU3aIKs 3HAHUH 10 bu6mmoteka [IOK
teme "OcHoBbl MKT" https://m.edso0.ru/09d12fd8

bubmnoreka IIOK

56 KonTponbras padota mo Teme "OcroBel MKT"

p p https://m.edsoo.ru/13adad59
TepmoauHamMuueckas cuctTemMa. 3aJlaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.

57 Bremnue u BHyTpeHHUE [TapaMETpPBI. bubmuorexa [HOK
ITapamerpsl T/I cucTemMsl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAUYEHMsI BEJIMYMH, ONUCHIBAIOLIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMoOAMHAMUKH.

58 CamonpounsBosbHas penakcauus T/J] cuctemsl brbmmorexa LTOK

p p https://m.edsoo.ru/8ec512f0
K TEIIOBOMY PaBHOBECHIO

59 Mopaenb ueanbHOTO Ta3a B TEPMOIUHAMUKE. bubnuoreka [IOK
VYcnoBus TPUMEHUMOCTH 3TON MOAEIHN https://m.edso0.ru/29355001

50 VYpaBHenune Menzeneesa-Knaneiipona u bubmmoreka [JOK
BBIPAKCHUE JJI1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
BeIpaxxenue 111 BHyTpeHHEN SHEPTUH

61 OJIHOATOMHOT'0 UEAJIBHOIO rasa. bu6muoreka [JOK
KBazucrarnueckue u HecTaTUUECKUE https://m.edsoo.ru/ac5cacl5
MPOIIECChHI

bu6muoreka [JOK
62 DnemMeHTapHas padoTa B TEPMOJIUHAMUKE. 1

https://m.edso0.ru/741d5738
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Beruncnenue paboTsl 1o rpaduky mpoiecca Ha
pV-nuarpamme

Terutonepenaya Kak criocod N3MEHEHUsI

bu6nmoreka [IOK

63 ]zzzg;}iiil‘;%ﬁ If: TA cucremst 6¢3 https://m.eds00.ru/3d734561
64 KonBexkuusi, TeraonpoBOAHOCTb, U3ITYy4CHUE bubmmorexa LIOK
https://m.edsoo.ru/157b54cd
KomnnuectBo temnotel. TemmoéMKocTs Tena.
65 VY nenbHas U MOJIIpHAs TEIIIOEMKOCTH bubnmnoreka HOK
BEILECTBA. Y IebHAs TEII0TA CrOPAHUs https://m.edso0.ru/7ba67355
TOIUTMBA
66 Pacuér xonuuecTBa TEMIOTHI ITPU bubnuorexa [JOK
TemIoneperayde https://m.edsoo.ru/1db5ad4e
67 [Tonstue 06 aqnabatHom npouecce. [lepBorit bubmuoreka [JOK
3aKOH TEPMOJUHAMUKHU https://m.edso0.ru/d8098824
68 KonuuecTBo TemoTsl 1 paboTa Kak Mephbl bubnmnoreka [JOK
W3MEHEHUs BHyTpeHHe# sHeprun T /I cucrtemsl https://m.edsoo.ru/b047alcd
Brtopoii 3ak0H TepMOJIMHAMUKY AJIs
69 paBIfOBeCHLIX U HpepasHOBeCHLIXHHpOLICCCOB. bubmmorexa LHOK
HeoBparumocTs MPHPOHAIX MPOLIECCOB https://m.edsoo.ru/c6f4f464
70 [Ipunnune! aeictBus Temnosbix MamuH. KIT Egi?;;?:;igﬁge 945513
bubnmoreka [JOK
71 Maxkcumansnoe 3nauenue KII. [{ukn Kapuo https://m.e dsogru /f63857h9
bubnmoreka [JOK
72 Pemterne safas https://m.edsogru/bBefa18b
73 DKOJOTUYECKUE aCTIEKThI UCIOIb30BaHUS bubmuorexa [{OK

TEIUIOBBIX JBUrareneil. TemnoBoe 3arps3HeHne

https://m.edso0.ru/9867aaa7
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OKpY>Karollen cpeibl

74 Pemenue 3agau bubmorexa [JOK
https://m.edsoo.ru/c8c70432
75 O06001IeHrEe U CUCTEMATU3aIMs 3HAHUH 10 bubmuorexa [JOK
teme "Tepmoaunamuka. TemioBbie MamHb" https://m.edsoo.ru/28d62b3f
76 KontposbHas pabota mo teme bubnnoreka HOK
"Tepmonunamuka. TenaoBble MalIMHbI" https://m.edsoo.ru/1b6e26c5
[TapoobpazoBanue u kKoHAeHCanus. Vcnapenue
77 Y KUIIeHHE. Y AebHas TeIioTa bubmorexa [IOK
' https://m.eds00.ru/6f8e6777
mapooOpa3oBaHus
HacwImenHbie ¥ HEHACHIIICHHBIC MTAPHI.
KauecTBeHHast 3aBUCUMOCTh TUIOTHOCTH H
JABJICHUS HACBIIIEHHOTO Tapa OT
78 TEeMITepaTypbl, UX HE3aBUCHUMOCTh OT 00bEMa bubmorexa [JOK
PaTyPHL, https://m.edso00.ru/f5¢17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIEpPaTyphl KUTIEHUS OT JaBJICHUS B
KHUJTKOCTH
79 BraxxnocTs Bo3ayxa. AGComoTHAS 1 bu6mmoteka [IOK
OTHOCHUTENbHAS BIAXHOCTh https://m.edsoo.ru/30ebbb79
but6mmoreka [IOK
80 Pemenwue 3amaq
8 https://m.edso0.ru/18e95ff3
81 Tsépnoe teno. Kpucramnnueckue u amopgpHbie bu6muoreka [JOK
Tesla. AHU30TPONHUS CBOMCTB KPUCTAJIIOB https://m.edso0.ru/20a88a03
82 [InaBneHne u kpuctauM3anus. Y qesbHas bubmmoreka [JOK
TertoTa rmiaBnieHus. Cyomumanus https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpaOTO Tena. PacTsokenue u
but6mmoreka [IOK
83 cxatue. Casur. Moayins FOnra. [penen

YIpyrux aedopmariuii

https://m.edsoo.ru/dalaabl10
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TernoBoe paclIMpeHUe KUIKOCTEN U TBEPIBIX

84 Tel. AHTApMOHHU3M TEIUIOBBIX KOJIeOaHHi bubmmorera LIOK
' P https://m.edsoo.ru/7ba5edf2
YacTHUL BELIECTBA

85 ITpeoOpaszoBanue sHeprun B (ha30BBIX bubnunoreka [JOK
rnepexonax https://m.eds00.ru/97a0672f

bu6nmoreka [IOK

86 YpaHeHHe TENI0BOro bananca https://m.edsoo.ru/ab1521fb

bubmuorexa [JOK

87 P

CHICHHE sazad https://m.edsoo.ru/8ab7f40d
[ToBepxHOCcTHOE HaTsKeHUE. KanumsipHeie
88 sBJIeHUs. J[aBlieHUE 11O HCKPHUBIICHHOM bubmmorexa [IOK
' L HCED https://m.edso0.ru/b42f1f97
MOBEPXHOCTHIO KuakocTH. Dopmyna Jlannaca
O0600611eHre U cucTeMaTu3alus 3HaHUu# 10
89 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA brbmmorexa [TOK
P B H ' https://m.eds00.ru/0b52575¢
@da30BbIE IEPEXOABI

90 KontponbHas pabota no reme "ArperatHsie bubnmnorexka HOK
cocTosiHUA BemecTBa. Da3oBble NEPEXOIbl" https://m.edsoo.ru/7dc2a739
DneKTpu3aus Tei U €€ MPOosIBICHUSI.

01 Dnektpuueckuii 3apsia. [[Ba Buna bubmuotexa [JOK
JIEKTPUYECKUX 3apsanoB. [IpoBoaHuKH, https://m.edsoo.ru/laff445f
JUAJIEKTPUKU U TTOTYIIPOBOTHUKHI

92 DneMEeHTapHBIN IEKTPUUECKUM 3apsia. 3aKoH bubnuotexa [JOK
COXPAHEHUS JIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/f49afd24

93 B3aumoneiicteue 3apsaioB. ToueuHsle 3apsabl. bubnmoreka [JOK
3akon Kymnona https://m.edso0.ru/445b7746

bu6nuoreka [IOK

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

https://m.edsoo.ru/08fc19bc
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Dnekrpuueckoe nose. Ero neiictBue Ha

bu6nuoreka [IOK

95
BJIEKTPUYECKUE 3aPs /bl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIA.
[Tpo6usrii 3apsia. JluauM HAIPsSHKEHHOCTH bubnunoreka [JOK
96
3IEKTPUUECKOTO 1oJist. OTHOPOIHOE https://m.edso00.ru/3dac6957
ANEKTPUYECKOE 110JIe
97 [ToTeHIManbHOCTD ANEKTPOCTATUYECKOTO bubnmnoreka [HOK
1oJist. Pa3HOCTE NOTEHIIMAIIOB U HAIIPSIKEHUE https://m.eds00.ru/80021447
[ToTenuuanpHas >Heprus 3apsaa B
98 aNeKTpocTaTuyeckoMm mnose. [lorennnan brbmmorexa LTOK
P ' B https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MO
99 CBs13b HANPSHKEHHOCTH TIOJIA U PA3HOCTH bubnuorexa [HOK
MOTEHIMAIOB JJISI JIEKTPOCTATUYECKOTO TOJISI https://m.edsoo.ru/df7a6838
[IpuHIMI cynepno3uuy 3JIEKTPUUECKUX bubmuoreka [JOK
100 .
rosieu https://m.edsoo.ru/Ocfe4a6e
bubnuoreka [IOK
101 P
cHicHHe salat https://m.eds00.ru/5a582263
102 [Tone Toueunoro 3apsina. [lone paBHOMEpHO bubnmnoreka [JOK
3apsHKEHHON cdepsl https://m.edsoo.ru/b297b5c3
ITone paBHOMEPHO 3apsHKEHHOTO MO0 00BEM
103 mapa Ii’[one azHOMepHo 3apsKEHHOU ’ Bubmmorexa [IOK
pa- P p p https://m.edsoo.ru/f7a665ee
0ECKOHEUHOM! TIOCKOCTH
104 [IpoBOTHMKY B 3EKTPOCTATHYECKOM IIOJIE. bu6muoreka [JOK
VYcoBre paBHOBECHS 3apsiiOB https://m.edso0.ru/32405eab
JIMBIIEKTPUKY U TTOITYIIPOBOJIHUKH B bubmmoreka [JOK
105
3IIEKTPOCTATHYECKOM I10JIE https://m.edso0.ru/060ebab5
106 Kongencarop. DneKTpoéMKOCTh bubnunorexa [IOK

KOHJIEHCATOPa. DIEKTPOEMKOCTH INIOCKOTO

https://m.eds00.ru/845b4f73
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KOHJICHCATOpa

107 [TapannenpHOE COeMHEHNE KOHICHCATOPOB bubmorexa LOK
P A A P https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbHOE COEAUHEHNE bubmuorexa [JOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/1e992920
109 DHeprus 3apsHKeHHOTO KOHASHCATOpa bubmorexa LHOK
P P A P https://m.edsoo.ru/73a34f18
bubnuorexa [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edsoo.ru/27434040
111 JIBrKeHue 3apsyKeHHON YacTHIIbI B bubnuorexa [HOK
OJIHOPOJTHOM 3JIEKTPUUECKOM TT0JIe https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
113 O06o00mIeHre U cucTeMaTU3amys 3HaHUH 110 bubmmorexa [JOK
Teme "Dnekrpuueckoe nose" https://m.edsoo.ru/5752603f
KonrtponbHas pabota no reme bubnmnorexka HOK
114
"DnexkTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuna Toxka. [TocTostHHBIN TOK. Y CIIOBHS
115 CYILIECTBOBAHUS MMOCTOSHHOTO AJEKTPUYECKOTO bubmmorexa [JOK
ym P https://m.edso0.ru/233311b5
TOKa
bu6nuoreka [IOK
116 nu .H DJ1C
crowmikit Toka. Hanpsixetiie i 91 https://m.edso0.ru/0839a115
117 3akon OMa 1St y9acTKa [enH. DJIEKTPHIECKOe bubnmoreka [JOK
COTIPOTHUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh CONIPOTUBIICHUSI OJJTHOPOTHOTO
118 MPOBOJIHUKA OT errc)) JIUHBI U rmi[) 5 If bubmorexa HOK
POBOA g tman https://m.edso0.ru/95fcdf51
MOTIEPEYHOTO CEUCHUS
119 VY nenbHOE CONMPOTHUBIICHHUE BEIIECTBA. bubnmoreka [JOK
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Pemenue 3agau

https://m.edso0.ru/437f8300

120 [TocnenoBarenbHOE, MapaIEIBLHOE, bu6nmmoreka [IOK
CMELIaHHOE COECMHEHNE ITPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX LIETICH. bubnmoreka [JOK
[TpaBuna Kupxroda https://m.eds00.ru/1794cf37
bubnuoreka LIOK
122 Peuterye sazat https://m.eds00.ru/3881b469
123 Pabora anekrpudeckoro Toka. 3akoH J oy bu6mmoteka [IOK
—Jlenna https://m.edso0.ru/a3605c5c
bu6mmoteka [IOK
124 P
CHICHHC sajad https://m.eds00.ru/6761bfOf
125 Mo1HOCTb 37EKTpUYECKOro ToKa. TemnoBas bubnuoreka [JOK
MOIIIHOCTb, BBIJIEIIAEMAsi HA PE3UCTOPE https://m.eds00.ru/99750a6f
bu6nuoreka [IOK
12 P
6 CHieHAe sajad https://m.edsoo.ru/eb72fc24
127 O/J1C u BHyTpeHHEEe CONPOTUBIICHHUE bubnmnoreka [JOK
HWCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 71 TOJIHOM (3aMKHYTO) bubmuoreka [JOK
JJIEKTPUYECKON LIETTH https://m.edso0o.ru/221f40fb
bu6mmoreka [IOK
129 Pemerte sanat https://m.eds00.ru/3580b679
bu6mmoreka [IOK
130 MOm{HOCTE HCTOMHIKA TOKA https://m.edsoo.ru/a0ae51d8
bu6nuorexa LIOK
131 Koporkoe sambikanue https://m.edso0.ru/546f5632
132 KonneHncarop B ienu mocTOSSHHOTO TOKa bubmmorexa [JOK
A pBI https://m.edso0.ru/35368f3e
133 Pemenue 3amau bubmuorexa [{OK



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e

https://m.edso0.ru/4410cef0

Pemenue 3agau mo treme "IlocTostHHBIN bubmuorexa [JOK
134 .
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo treme "IlocTostHHBIN bubmuorexa [JOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/744261b8
136 Pemenne 3agau o teme "llocTossHHBIN bubmuorexa [JOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
137 O060011IeHrEe U CUCTEMATU3aIMs 3HAHUH 10 bu6mmoteka [IOK
teme "[loCTOsTHHBIN AEeKTpUYECKUA TOK" https://m.edsoo.ru/bfd7a050
138 KonTponbnas padora no teme "llocTostHHBIN bubnuoreka [JOK
AIEKTPUUYECKUN TOK" https://m.edso00.ru/1885ddf1
DneKTpuYecKasi MPOBOAUMOCTh Pa3IMYHBIX
139 BE ecIT)B DJIeKT I/II)‘IGCKHI/Iﬁ TOK BpMeTaJ'IJ'IaX bubmorexa LOK
HHECTE: P ' https://m.edsoo.ru/da794295
CBepxIpoBOIMMOCTh
DIEeKTPUYECKHHA TOK B pacCTBOpaxX M pacruiaBax
140 BJIEKT pOJ'II/ITOB 3aKOHI:f ®da apeﬂ J'II; bubmorexa LHOK
p ’ paeA A https://m.edso0.ru/4b423491
3IEKTPOJIn3a
bu6mmoteka [IOK
141 i Nl
DnexTpuuecKuil Tok B razax. [lmazma https://m.edso0.ru/92d92F76
142 DJIEKTPUYECKUH TOK B BaKyyMe. BakyyMHbIe bubnuotexa [JOK
puOOpHI https://m.edsoo.ru/2E+160
143 DNEKTPUISCKUH TOK B TTOTYMPOBOJHUKAX bubmorexa TIOK
P YHpOBOA https://m.edso0.ru/ab61c660
but6mmoreka [IOK
144 IT
OJTyTIPOBOTHUKOBBIE TPUOOPHI https://m.eds00.ru/83622200
Puznueckuil NpakTUKyM 1o reme "M3mepenue
but6mmoreka [IOK
145 CWJIBI TOKA W HAIIPSDKEHUS B LICTIH

MOCTOAHHOI'O TOKA INPpH MOMOIIN aHAJIOTOBBIX U

https://m.edsoo.ru/5643ea56
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UG POBBIX U3MEPHUTEIBHBIX TPUOOPOB" UK
"3HaKOMCTBO ¢ 1IU(POBOIL TabopaTopueit 1o
¢dusuke. [Ipumepsl n3mepeHus: GU3NIECKUX
BEJIMYUH MPU MOMOIIY KOMITbIOTEPHBIX
ATYNKOB"

dusnyeckuil npakTukyMm no teme "M3ydenue

146 HEPaBHOMEPHOTO JIBUKCHUS C IIENTbIO buGnnorexa LIOK
. " https://m.edsoo.ru/f6292f5f
oTpesieNieHUs MTHOBEHHOW CKOPOCTH
dusnyeckuil npaktukym 1o teme "M3mepenune
YCKOpPEHUS IPU MPSAMOJIMHEHHOM
147 PABHOYCKOPEHHOM JIBU’KEHHH 110 HAKJIIOHHOU bubnnorexka HOK
mwirockoctu" nwin "UcciaenoBanne 3aBUCUMOCTH https://m.edso0.ru/6960b6ef
MyTU OT BPEMEHU MPU PABHOYCKOPEHHOM
NIBHOKeHUN"
duznyeckuil npaktukym 1o teme "M3mepenue
148 YCKOpEHUs: CBOOOAHOrO NajieHus" min bubnmnorexka [HOK
"N3ydeHune IBUKEHUS Teja, OpOIIEHHOTO https://m.edsoo.ru/d1ea2402
TOPU30HTAJIBHO"
duznyeckuil npakTukyMm no teme "M3ydyenue
JBUKEHMSI T€JIa 110 OKPY>KHOCTH C ITOCTOSIHHOM
149 o MOTyJr0 cKopocThio" min "MccnenoBanne bubmorexa [TOK
https://m.edsoo.ru/bcf53514
3aBHCUMOCTH N€pHO/1a 00paIieHus
KOHHUYECKOT0 MasATHUKA OT €ro apameTpoB”
®uznyueckuil NpakTUKyM 1o teme "M3mepenue
PaBHOJICMCTBYIOIIECH CUIIbI IPH ABUKECHUH
150 Opycka 1Mo HaKJIOHHOW IJTIOCKOCTH" UITH bubnuotexa [JOK

"[IpoBepka runoTe3bl O HE3aBUCUMOCTH
BpPEMEHU JIBUKEHHUS OpyCKa M0 HAKJIOHHOH
IUIOCKOCTH HA 3aJJAHHOE PACCTOSHUE OT €T

https://m.edsoo.ru/0b34db84
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maccel"

151

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINUX B TIPYKUHE U PE3HHOBOM
obpasiie, ot ux aeopmarmu" win "M3yuenue
JIBUKCHHSI CHCTEMBI TEJI, CBSI3aHHBIX HUTHIO,
MePEeKUHYTOM uepe3 NErkuit 6110K"

bu6nmoreka [IOK
https://m.edsoo.ru/b55b81al

152

dusnyeckuil npaktukym 1o teme "M3mepenue
KOd(pHUIHEHTA TPEHHUS 110 BEIMIUHE YTIIOBOTO
k03 durmenta 3aBucumoctu Frp(N)" wim
"HccnenoBanue NBHKEHUST OpycKa 1o
HAKJIOHHOH IJIOCKOCTH C MIEPEMEHHBIM
koahdunmenTom Tpenus" i "M3yueHue
JIBMDKEHUS TPpy3a Ha Baly C TpeHUueM"

bubmnoreka IIOK
https://m.edsoo.ru/b83b1607

153

154

Pu3HYECKUl IPAKTUKYM I10 TEME
"UccnenoBanue ycnoBUid paBHOBECHUS
TBEPAOrO TeJIa, UMEIOIIETO OCh BPALCHUS "
niu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" win "M3yuenune
YCTOMYUBOCTU TBEPAOTO TEJIA, UMEIOLLIETO
mIonaas onops"

dusnyeckuil npakTukym 1o teme "M3mepenue
HMITyJIbCA TeJIa IO TOPMO3HOMY MyTH" WU
"N3mepeHue CUIIbl TATH, CKOPOCTH MOJENH
JIEKTPOMOOMIIS M MOIIIHOCTU CHJIBI TSATH" WM
"CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C
uMnysabcoM cuibl" uinm "MccnenoBanne
COXPAHEHHUS UMITYJIbCA IIPU YIIPYTOM
B3aumoieicteun" unu "M3mepenue

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7

bu6nuoreka [IOK
https://m.edsoo.ru/856fbh28e
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KUHETUYECKOM SHEPrUuu Tella 10 TOPMO3HOMY

yTH

155

dusnyeckuil npakTukyMm no teme "M3ydenue
H30TEPMHUUYECKOTO Mpoliecca (PEKOMEH0BAHO
MCIOJIb30BaHUe UG POBO J1abopaTopun)" win
"N3yueHue n30X0pHOro mpoiecca" uin
"N3y4yenne n3obapHoro npoiecca’ uiu
"[IpoBepka ypaBHEHUsI COCTOSIHUSA"

bu6nuoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

157

158

dusnyeckuil npaktukym 1o teme "M3mepenune
yaenbHOU TeroémkocTu” unu "MccnenoBanue
rpoIriecca OCThIBaHUSA BelecTBa" UiIn
"UccnenoBanue aguadaTHOTO mporecca Win
"N3yueHne B3aMMOCBS3U SHEPTUU
MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUSA U
TEeMIIepaTypbl KUIEHUS )KUAKOCTEH"

duznyeckuil npakTukyMm no teme "M3ydyenue
3aKOHOMEPHOCTEN UCIIapEeHUs] KUAKOCTEN"
niu "M3MepeHne yneabHOU TEIIOoTh
I1aByieHus apaa" win "M3yuenue cBONCTB
HaChIIEHHBIX NapoB" win "U3Mepenue
a0COIOTHOM BJIaKHOCTH BO3/TyXa M OLIEHKa
Macchl IapoB B moMenieHnn". Mizmepenne
Kod(ppuImeHTa MOBEpXHOCTHOTO HATSKEHUS

Pu3NYECKU IPAKTUKYM 110 TEME
"HaOmroeHue npeBpalieHus SHepruu
3apsKEHHOTI0 KOHJIEHCATOPa B SHEPTHIO
n3nydeHus ceeroauona’ wim "M3yyenue
MIPOTEKAHUs TOKA B LIETIH, COAEPKAIIECH
KoHAeHcaTop" uinu "Pacnpenenenne pa3HoCTH

bubmnoreka IIOK
https://m.edsoo.ru/2f2faa61

bu6nuoreka [IOK
https://m.edsoo.ru/6b1a23b5

bu6nuoreka [IOK
https://m.edsoo.ru/ec424377
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[IOTEHLIMAJIOB (HAIPSKEHUS ) IpU
[I0CJIEI0BATEIbHOM COEIMHEHUN
KOHIEHCATOPOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue cCMEIIaHHOTO COCIMHEHUS
pesuctopoB" unu "M3mepenue yienabpHOro

bu6nuoreka [IOK

159 CONPOTHUBIICHUS TPOBOJHUKOB" HIIH https://m.edso0.ru/2b179d98
"HccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA OT
HAMPSDKEHUS U1 JIaMITbl HaKaIUBaHUs"
@uU3NYECKU IPAKTUKYM 110 TEME
"Habmorenue snexrponusa’ i "M3mepenue
3apsijia OJHOBAJICHTHOIO HOHA" WK
160 "UccnenoBanue 3aBUCUMOCTH COITPOTHBIICHHS E;IiH;I;T:;(;?Sg Ab6e901
TEPMOPE3UCTOPA OT TEMIIEPATYphl" WIN
"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH
nuoma"
PesepBHelIit ypok. O60011IeHNE 1 Bu6miorexa [OK
161 SE;T;;{\:TH;I?:{M SHATHI IO TEME https://m.edsoo.ru/ed017d93
162 PesepBHblil ypok. O6006111eHNE U bubnmnorexka [HOK
cucTtemaTusanus 3HaHui no teme "/Ilunamuka" https://m.edso0.ru/3149956b
PeseprubIil ypok. O60061eHIE 1
163 chcTeMaTu3anus 3Hannii mo treMme "CraTHka E::S;;ﬁfg;?ﬁ}; f9752ac
TBEpAOro Temna"
PesepBHelit ypok. O6001IeHNE 1
164 cUCTEMATHU3alUs 3HAHUH 110 TeMe "3aKOHBI ]r?':;?s?lpllr(r)::;(;gr(alléc 0dfoce
COXpaHEHUs B ME€XaHUKe"
165 PezepBHblit ypok. O6o011eHuE 1 bubnunorexa [IOK

cucreMarusalsg 3Hanuii mo treme "OCHOBBI

https://m.edsoo.ru/de148976
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MOJICKYJIIPHOKMHETHYECKOM Teopun"

PesepBubIil ypok. O6001IeHIE 1

. bu6nmoreka [IOK
166 CHCTEMATH3alMs 3HAHUI 110 TEME 1
" https://m.edso0.ru/Obcc77cl
Tepmonunamuka. TernoBble MauHbL"
PesepBubIil ypok. O600111IcHIE 1
167 CHCTEMAaTHU3allMs 3HAaHHUI 110 TeME 1 bubmuorexa [JOK
"ArperatHble COCTOSIHUS BelecTBa. Da3oBbie https://m.edsoo.ru/59ca5c91
nepexopl"
PesepBusblil ypok. O0001IEHNE 1
P P iﬂ bu6mmoteka [IOK
168 cUCTEMATH3alUs 3HAHUHA 110 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIEeKTPpUYECKOE T10JIe
PesepBubiil ypok. O000IIEHIE U
P P . bu6mmoteka [IOK
169 cUCTEMATH3AalNs 3HAHUN 110 TEME 1
" . N https.//m.edsoo.ru/3cae6dal
[TocTOSIHHBIN PTEKTPUUYECKUIN TOK
PesepBurblit ypok. O0001IEHHE 1
170 CI/ICTEMaTI/ISE}le Hst 3HaHI/II;IH o TeMe "Toku B 1 bubnnorexa LIOK
B " https://m.edso00.ru/cc7681d4
Pa3IUYHBIX Cpeliax
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 170 16
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudgposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
BzaumoneiicTBre MOCTOSHHBIX MAarHUTOB U
1 MPOBOAHHUKOB C TOKOM. MarHuTHOE I10JIe 1 bubmorexa [JOK
POBOA ' ' https://m.eds00.ru/487a8593
['mnore3a Amnepa
Bekrop marauTHoOM nHAYKIUA. [TpuHIMI
2 cyne 13031/1 1505 MaFHI/ITizI; noneﬁp JII:IHI/H/I 1 bubmorexa [JOK
yrep VLI ' https://m.edsoo.ru/4clabcch
MarHUTHON UHAYKIIMHU
3 MaruuTtHoe 1nose nNpoBOJHUKA C TOKOM. OnbIT 1 bubnnorexka HOK
Opcrena https://m.edso00.ru/d35d5262
N bubmuotexa [JOK
4 C A 1
HI1a AAMIIEpa, €€ HANPABIICHHE H MOy https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
5 P 1
ClieHae sajad https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. 1 bubnmnorexka HOK
DNEeKTPOU3MEPUTETHLHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBIICHUE U MOYb.
7 HBH)KeHI/II)e 3: SI)KeHHO; YaCTHUIIbI B Hy 1 bubmmorexa [JOK
P t https://m.edsoo.ru/c97afaal
OJTHOPOJTHOM MarHUTHOM I10JI€
bu6nuorexa [IOK
8 P 1
CHicHue sajad https://m.edsoo.ru/504e98c7
bu6nuoreka [IOK
9 Pa6 JI 1
aboTa CIIbT Jlopenia https://m.edsoo.ru/d518be4b
10 Pemenue 3amau 1 but6mmoreka [IOK
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https://m.edso00.ru/93617bd9

1 MarsuTtHoe 110J1¢ B BEIICCTBE. bu6nuoreka [IOK
deppoMarHeTuky, napa- u JuaMarHeTUKu https://m.edso00.ru/30ff9608
12 OcHoBHBIE CBOICTBA (hepPOMArHETUKOB. bubamnoreka HOK
[Tpumenenue GpeppoMarHeTHKOB https://m.eds00.ru/0b58190a
bu6nuoreka [IOK
1 P "M n
3 elIeHre 3aa4 1o TeMe "MarHuTHoe mosie https://m.edsoo.ru/5b55c307
bubmuorexa [JOK
14 P "M "
elIeHre 33124 1o TeMe "MarHuTHoe 1moje https://m.edsoo.ru/41cAae8a
15 SIBIIeHME DNEKTPOMArHUTHOM UHAYKIWH. bubnmnoreka HOK
[ToTok BeKTOpa MArHUTHON MHIYKLIMHU https://m.edsoo.ru/b3efalcl
bubmuorexa [JOK
1
6 DAL munyiumn https://m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMHU bubnmnoreka [JOK
Dapanes https://m.edsoo.ru/a6dec188
bu6nuoreka [IOK
18 Buxpeoe anekrpudeckoe noine. Toku Pyko https://m.edsoo.ru/15abe140
bu6nuoreka [IOK
19 IJIC MEAYKIHH B BHOKYIMXCA IPOBO/IHHKAX https://m.edso0.ru/0235cc02
bu6nuorexa [IOK
20 Pemterne safa- https://m.edsoo.ru/4dfda618
bu6nuoreka [IOK
21 IT
pasito Jenta https://m.edsoo.ru/bbc22726
29 NunyktuBHOCTH. KaTylika MHIYKTUBHOCTH B bubnmoreka [JOK
MU MMOCTOSIHHOTO TOKa https://m.edso0.ru/621eae9d
23 SAsnenue camonnaykuuu. IC bu6nuorexa [IOK
CaMOWHIYKLIUU https://m.edso0.ru/7ee60ca8
24 DHeprusi MAarHUTHOTO TOJIST KaTYIIIKU C TOKOM. bubnuotexa [JOK
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DNEeKTPOMArHuTHOE 10JIe

https://m.edsoo.ru/b3cOad1l

25 Pemenue 3agau bubmorexa LOK
A https://m.eds00.ru/88f69d2b
26 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 10 bubmuorexa [JOK
Teme "DnekTpoaruHamMuka' https://m.edsoo.ru/76484025
97 KontposbHas pabota mo teme bubnmnoreka HOK
"OnexkTpoaguHaMuka" https://m.edso0.ru/8ae09b98
28 Konebarenpuas cucrema. CBOOO HEIC bubnnoreka IIOK
KoJiebaHus. ['apMoHnYecKre KojaeOaHus https://m.edsoo.ru/7c1db385
29 Kunemaruyeckoe v TMHAMUYECKOE ONIMCaHNE bubmuorexa [IOK
KOJIEOATENbHBIX IBKEHUI https://m.edsoo.ru/87ce9498
DHepreTU4ecKoe onrucanue. BeiBos
30 JTUHAMHUYECKOTO OMMCAHUS TAPMOHHYECKUX bubmuorexa [IOK
KoJIe0aHUH U3 UX SHEPreTHYECKOrO U https://m.eds00.ru/e3c99692
KHHEMAaTHYCCKOTO OIMMCAHUS
bu6nuoreka [IOK
31 A OaHuii
MILTHTY 2 H $232 KoNeOaKHHA https://m.edsoo.ru/7a0c439a
[Tepuon u yactota xonedanwuii. [lepros
MaJbIX CBOOOIHBIX KOJIEOaHUHI
32 MaTteMaTH4ecKoro MasTHuKa. [lepro bubmorexa LOK
. - Leprod https://m.edso0.ru/e0399319
CBOOOJTHBIX KOJIEOAHUH TIPYKUHHOTO
MasTHHKA
33 3aryxaromue koneOanus. BeIHyKIeHHBIC bubnmoreka [JOK
kosebanus. PezoHanc https://m.edso0.ru/72e93d09
butbmmoreka [IOK
34 A 0
BTOKOICOAHHA https://m.edsoo.ru/6add2644
35 Pemenue 3amau bubmorexa HOK

https://m.edsoo.ru/addeec?71
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https://m.edso0.ru/756123c5

36 Ypok-koHpepeHnus "MexaHndeckue bubnmoreka [JOK
KOJIeOaHUsI B My3bIKaJIbHBIX HHCTpYMEHTaX" https://m.edso0.ru/8ef587be
37 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 10 bubmuorexa [JOK
teMe "MexaHudeckue KoneOanus'" https://m.edsoo.ru/eb84182f
DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnmnoreka HOK
38 .
KonebaTtenbHblit KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTATYIbI
39 3apsifia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIbI brbmmorexa LTOK
8 A P YA https://m.edsoo.ru/093f9afl
TOKa B K0JIe0aTeIbHOM KOHTYpe
3aKOH COXpaHEHMsI SHEPTUU B U1E€ATbHOM bubnuoreka [JOK
40
K0J1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarolue IeKTPOMarHuTHbIe KOJIeOaHusl.
41 BLII}-IfX E-II-IHBIC 3JIeII<)T OMarHUTHbBIE bubmmorexa [TOK
e P https://m.edsoo.ru/5e668619
Kose0aHus
42 IIepemeHHBIH TOK. Pe3ucTop u KOHIEHCaTop B bubnmnorexka HOK
LIEH TIEPEMEHHOI0 TOKA https://m.eds00.ru/84836152
43 Karymka HHIyKTHBHOCTH B LIEIN bubnmnorexka HOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa ISt IeKTPUYECKOH 1Ienu bubnmoreka [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MomHOCTh EPEMEHHOTO TOKA.
45 AMII'E'II/IT HOCpI/I elCTBYIOIIIEE 3HAUCHHE bubnmorexa LHOK
a A yrom https://m.edsoo.ru/lcac6c4c
CHWJIBI TOKA U HATIPSHKEHUS
46 Pe3onaHc B 351eKTpHUECKON LIeTIH Bubmmorexa [IOK
p H https://m.edsoo.ru/087506df
47 Pemenue 3agau bubmorexa HOK

https://m.edso0.ru/al16836a4
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Wneansublif Tpanchopmatop. [Iponssoactso,

48 nepeaayda u moTpeOIeHUE ICKTPUISCKON bubmmorexa [JOK
https://m.edsoo.ru/f97418ae
SHEPrUn
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE
49 aneKTpOBHepmH?Kyan;pa I/IIZHOJIb;[OBaHI/ISI bubmmorera LIOK
. https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU
bubnmnoreka [HOK
S0 Pemerme 38724 https://m.edsogru/ee6677ed
bubnnorexka HOK
>1 Pemerme 38724 https://m.edsogru/7cab59f8
59 O060011IeHrEe U CUCTEMATU3aIMs 3HAHUH 10 bu6mmoteka [IOK
TeMe "DJIeKTpOMAarHUTHbIE KosieOaHus" https://m.eds00.ru/401024a9
53 MexaHn4ecKkue BOJIHBI. XapaKTEPUCTUKHU bubmuorexa [JOK
MEXaHNYECKHUX BOJIH https://m.edso0o.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmmorexa [JOK
https://m.edsoo.ru/d9ae1000
bubnmnoreka [JOK
= 3BYK. XapaKTepHCTHIH 3ByKa https://m.edsogru/138b6f09
56 Wudpa3syk u ynprpasByk. LllymoBoe bubmuoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH CpeJibl https://m.eds00.ru/7380038f
bubnmoreka [JOK
> Pemerie sana https://m.edsoll.ru/cfdglsbf
58 DneKTpOMarHuTHbIE BOJIHBL. M3nydenue bu6muoreka [JOK
DIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus IeKTPOMATrHUTHBIX BOJIH. CBOMCTBA bubmmoreka [JOK
3JIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
60 [Ixana 371eKTPOMAarHUTHBIX BOJIH. bubmmoteka [JOK

HpI/IMCHeHI/Ie SJICKTPOMAarduTHBIX BOJIH B

https://m.edso0.ru/49belf9e
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TEXHHUKE U OBITY

IIpHHHHHBIpaﬂHOCBﬂBHIITCHGBHHCHHH.

bu6nmoreka [IOK

1 P .
6 AOJIORAtHA 3HeKTpOM?FHHTHoe https://m.edsoo.ru/9f96f1f8
3arpsi3HEHUE OKPYKAIOILIEH CpeIbl
62 KonTponbnas pabora no teme "KoneGanus u bubnmoreka [JOK
BOJIHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKkOH NMPSMOJIMHEHHOTO bubnuotexa [HOK
pacnpocTpaHeHUs CBETa https://m.eds00.ru/f9566406
64 Pemenue 3a1a4 Ha npMEHEHHUE 3aKOHA bubnmnoreka HOK
MIPSMOJIMHENHOTO paclpOCTPAHEHUsI CBETA https://m.edsoo.ru/ea32d455
65 Otpaxxenue ceta. [liiockoe 3epkaiio. bubnuorexa [HOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipemomitenne cBeTa. AGCOIIOTHBIN U
OTHOCUTEIbHBIN TTOKA3aTelb MPEIOMIICHUS.
66 [TonHOE BHYTpEHHEE OTpaKEHHUE bubmorexa [JOK
vap p ' https://m.edsoo.ru/bc2e55cd
[IpenenbHbIN yroa NOTHOTO BHYTPEHHETO
OTpaXKEHUs
67 Pemenue 3aga4 Ha NPUMEHEHUE 3aKOHOB bubmuotexa [JOK
OTPAXKECHUS U MPETIOMIICHHUS CBETA https://m.edso0.ru/49d830a9
68 Xon nydeit B mpusme. Jlucmnepcus cera. bubnmoreka [JOK
CrnoxHsIii cocTaB O6emoro cBera. L{Bet https://m.edsoo.ru/d8elc3be
69 JInH3bl. POKYCHOE PACCTOSIHUE U ONTHYECKAS bubmmoreka [JOK
CHJIA JINH3BI https://m.eds00.ru/60441359
70 [TocTpoenue n3o0pakeH B JIMH3aX U UX bubnuotexa [JOK
cucTeMax. Y BEJIMYECHHE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemrenue 3a1au Ha mocTpoeHue
. bubmuorexa [{OK
71 M300pakeHUH, MOTy4aeMbIX C IIOMOIIBIO

JINH3

https://m.edso0.ru/5a868f09
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bubnuoreka LIOK

72 ['11a3 xak onrTuyeckas cucrema https:/m.edsoo.ru/ecd480a2
Pewenue 3anau. Ilpenensl npuMeHMMOCTH bubnmoreka [JOK
73 .
r€OMETPUYECKON ONTUKU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETA U METOJIbI €€ U3MEPEHUS bubmorexa LIOK
p s P https://m.edso0.ru/f32aab06
bu6mmoreka [IOK
7 Jueniepens cera https://m.edsoo.ru/lel6cc6e
bubmuorexa [JOK
76 Murepgepenua caeta https://m.edsoo.ru/5fc0c638
77 KorepeHTHbIe HCTOUHUKU. Y CIIOBHS bubnuorexa [HOK
HaOII0/IeHUSI MAKCUMYMOB U MUHUMYMOB https://m.eds00.ru/c6416d48
bu6mmoteka [IOK
8 Pemenne sanas https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
7 lpumenenue uuTepdepertun https://m.edso0.ru/668edbc8
bubnuoreka [IOK
80 Jlupaxiuus ceera https://m.edso0.ru/12ed04b5
81 JudpakiuonHas pemeéTrka. Y cioBue bubmuoreka [JOK
HaOII0/IeHNUS TTIABHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
bu6mmoteka [IOK
82 P
CHICHHE sa1ad https://m.edsoo.ru/d58c411a
83 ITonepeuHocTs cBETOBBIX BOJH. [Tonsapusanus bubnmnoreka HOK
cBeTa https://m.edsoo.ru/e9890fe9
bu6mmoreka [IOK
84 P
CHICHHE 3alad https://m.edso00.ru/c56c8158
85 CBeToBBIE ABJICHUS B IPUPOJIE bubmroreka LTOK

https://m.edsoo.ru/0b36363d



https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d

86 O06o001IeHre U cucTeMaTU3alus 3HaHUH 110 bubnmoreka [JOK
teme "OnTtuka" https://m.edsoo.ru/8a14748b
bu6nuoreka [IOK
87 K 0 (0]
OHTpOJIbHAsS paboTa 1o TeMe «ONTHKa https://m.edsoo.ru/82315ddA
['paHUIBI MPUMEHHUMOCTH KJIACCUYIECKOM
88 MEXaHUKH. 3aKOHBI JICKTPOAUHAMUKH H bubmorexa LOK
' P https://m.edsoo.ru/c9bd77cb
MIPUHIIAIT OTHOCUTEIIEHOCTH
89 [TocTynatel cienuanbHOU TEOPUU bubmuorexa [IOK
OTHOCUTEIbHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCcTBEHHO-BPEMEHHOW HHTEPBAJ.
[Ipeo6pa3oBanus Jlopenua. YciaoBue
90 I pI/I‘II/III-:HOCTI/I OTHO(I:)I/IT;ILHOCTL bubmorexa LOK
P ) https://m.eds00.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIeHne BPEMEHHU U
COKpAIlleHHUE JIJTUHBI
01 DHeprusi ¥ UMNYJIbC PENSTUBUCTCKON bubmuotexa [JOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
92 CBs13b MaccChl € YHEPTUEH U UMITYJIHCOM bubmuotexa [JOK
PENSATUBUCTCKON YaCTUIIBI. DHEPTHSI TTOKOSI https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEIIIOBOC M3TyUEHUE bubmmorexa [JOK
yi https://m.edso0.ru/f54035a5
but6mmoreka [IOK
94 3 B
AKOH CMETHEHHA BHa https://m.edso0.ru/1c5ff752
butbmmoreka [IOK
95 r M. 11 . D
UII0TEe3a JaHKa 0 KBaHTaX. @OTOHBI https://m.edsoo.ru/a5fa218
butbmmoreka [IOK
96
DHEprHs 1 HMIIYIIEC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdext. Onpitel A. I'. Cronerosa. bubnunorexa [IOK

3akoHsl hoTorddexTa

https://m.edso0.ru/8c68e5h9
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08 YpasHenue DitamTeitHa st poTodddexra. bubnmoreka [JOK
"Kpacnast rpanuna" ¢ororpdexra https://m.edsoo.ru/01ef4556
bu6nuoreka [IOK
. IT. H.
99 Hasnenue cBeta. ONbITHI Jlebenena https://m.edsoo.ru/64bA966
. bubmuorexa [JOK
100 BontoBs1e CBOACTBA HACTHL https://m.edsoo.ru/f59cfcec
Bounbl nie bponnd. [Inuna BosiHbl ne bpoins
101 u aSMGHI)I §6nachJ[10KanH3a I/II/II[ ’ bubamorexa LHOK
p P N . https://m.edsoo.ru/5df8bafl
JBUKYIICHCS YaCTHIIBI
102 KopmyckynsipHO-BOJTHOBOM Tyaliu3m brbmmorexa LTOK
PIyCKyIAp a4 https://m.edsoo.ru/8ccab62a
bubnnoreka IIOK
103 Jludpakius 3JeKTPOHOB Ha KPUCTAIIax https://m.eds00.ru/30dbalse
Crrennrka u3MepeHui B MUKPOMUDPE.
104 Cooin)bmeHm HCI())H e eHéHH(f)CTeP'Ip bubnuorexa LOK
N pe https://m.eds00.ru/65783dec
I'eiizenOepra
bu6mmoreka [IOK
105 Pemernme rpagueckix sanas https://m.edsoo.ru/e70195bd
N bubmuotexa [JOK
106 Peterie pacu€THEX 3a7a: https://m.edsoo.ru/ee9b3182
107 KonrtponbHas padora no remam: "OCHOBBI bubnmnoreka HOK
CTQO", "KoprnyckynsipHO-BOJIHOBOM yasin3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa. bubnmoreka [JOK
[Inanerapnas mozens atoma Pesepdopna https://m.edsoo.ru/312b750a
bu6nuorexa [IOK
1 IT b
09 OCTYIIATRI bopa https://m.edsoo.ru/404dfa9a
110 Buasl cnexktpoB. CriekTp ypoBHEH 3HEpruun bubnmoreka [JOK

aToMa BOJIOpoja

https://m.edsoo.ru/cf74bl1a
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111 CrioHTaHHOE U BBIHYKJEHHOE U3JTy4YEHUE bubmmoreka [IOK
cBeTa https://m.eds00.ru/f945d85¢c
bubmmoreka [IOK
112 Jlazep 1
https://m.edsoo.ru/2288a0c4
Hyknonnas monens siapa I'eitsenbepra-
113 I/I}B]aHeHKO 3apsan u MaIC)COBOC qncncr)) anpa bubmmorera LIOK
- op pa- https://m.edsoo.ru/34ada5de
H3oTonel. PagnoakTMBHOCTH
3aKoH paJinoakTUBHOTrO pacnana. CBoiicTBa
114 MOHU3HPYIOLIEro U3ilydeHus. Biusaue bubnuoreka [JOK
PaaMOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI. https://m.edsoo.ru/aab98bef
Jlo3umerpus
DHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie
cuisl. Jledext Macchl siapa. SnepHoie
115 peakuuu. Snepusie peaktopsl. [Ipodiemsl bubnmnoreka [JOK
YIPaBISIEMOTO TEPMOSIEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTUYECKHE aCTIEKTHI PA3BUTHSI SICPHON
JHEPTETUKU
Mertoapl perucTpaiuy 1 UCCIeI0BaHUs
aJeMEHTapHBIX YacTull. ODyHIaMEeHTAIbHbIC
Iﬂ . bubnuoreka [JOK
116 B3aUMOJEUCTBUA. bapnoHbl, ME30HBI U
. https://m.edsoo.ru/1ac08a5b
nentonsl. [Ipencranenue o CtanaapTHOM
Mozenu. KBapk-riarooHHas MOJIETh aIpOHOB
®dusuka 3a npenenamu CTaHIAPTHON MOJIENH.
117 Témuas MaTep WSl 1 TEMHAs aHep rus bubmmorexa [JOK
P . priti. https://m.edso00.ru/c026fd37
EnuHCTBO (hM3HUecKoit KapTHHBI MHpa
118 Dransl pa3BUTHS aCTPOHOMUU. 3HAYCHHE bubnmoreka [JOK
aCTPOHOMUHU https://m.edsoo.ru/ad73e145
119 [IpuMeHUMOCTb 3aKOHOB (DU3UKHU JTSI bu6muoreka [JOK

00BSICHEHUS IPUPOJIBI KOCMUYECKHX

https://m.edso00.ru/39c44028



https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028

00BEKTOB. MeTO/IbI aCTPOHOMUYECKHIX
HUCCIIEIOBAHUN

COBpCMeHHBIe OIITUYCCKUC TCICCKOIIBI,

bu6nuoreka [IOK

120
PaIHMOTENICCKOILL, BHEATMOChEpHA https://m.edsoo.ru/4877aale
aCTPOHOMHUS
121 Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKue bubmuorexa [JOK
3BE3/bI, IJTAHETHI, UX BUINMOE JIBH)KCHHUE https://m.edsoo.ru/aac588eb
Comnneunas cuctema. Comnnite. ConHeuHas
122 aKTUBHOCTE. McTouHUK 3Heprun CoJHIa U bubmorexa [JOK
. ’ P H https://m.edso0.ru/22748eb4
3BE3]
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
123 Juarpamma "crieKTpaabHBIN KJIacc — bubamorexa LOK
P | P https://m.edso0.ru/42169944
CBETUMOCTD
124 3Be3bI II1aBHOM IT0CIIEA0BATEILHOCTH bubmorexa [JOK
A A https://m.edsoo.ru/b3cb766¢
Buyrtpennee ctpoenue 38&31. CoBpeMEeHHbBIE
125 MPEJICTABICHUS O TPOUCXOKICHUHN U bubmuotexa [JOK
sposrrorny CoutHIa U 3BE3. DTallbl )KU3HA https://m.edsoo.ru/d09da494
3BE3/1
126 Mneunsiii [1yts — nHama 'anaktuka. Turnbt bubmmoreka [JOK
rajJlakTuK. YEpHBIE ABIPHI B s1/Ipax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacmmmpenne Beenennoil. 3akoH
127 Xab06ma. Teopus boibiioro B3peiBa bubmorexa [JOK
+ S0P priBa. https://m.eds00.ru/3dbdf0d2
PenukToBO€ H3nydeHue
128 MacurraGHast ctpykTypa Beenennoil. bu6muoreka [JOK
MertaranakTuka https://m.edsoo.ru/ce234633
129 Hepeménnsie npobieMbl acTpOHOMUHT bubmrorexa LOK

https://m.edsoo.ru/d37d9ffe
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@uU3NYECKUN IPAKTUKYM 110 TEME
"UccneqoBanye MarHUTHOI'O IT0JIS
HOCTOSTHHEIX MaruutoB' ninn "UcciaenoBanue

bu6nuoreka [IOK

130 CBOMCTB (peppOMarHeTUKOB" UK https://m.edso00.ru/67361aef
"UccnenoBanue AeHCTBUS IIOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
Ouznyeckuil MPakTUKyM IO TeMe
"U3mepenue cuibl Amniepa” unu "M3ydenue

131 3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbI TOKa" EH@_I/I//IOTega HO/I: 9169
v "OnpeielieHne MarHUTHOM MHAYKIIUHA Ha fpsm.ssanuicassls
OCHOBE U3MepeHHUsl cuibl Amnepa”
Ou3nyecKkuil MpakTUKYM 0 TeMe

132 "HCCJ‘IG,I[O]?'EIHI/IC 'S'IBJ'ICHI/I}I 3JIEKTPOMAarHUTHOM https:/m.edsoo.ru/c36658da
uHaykuuu" wnn "OnpeaeneHne HHIYKIUN
BUXPEBOI'0 MarHUTHOTO NoJis"
Pu3HYeCKUil IPAKTUKYM 110 TEME

133 "UccnenoBanue sBIEHUA CAaMOMHIYKIIUN" bu6mmoreka [IOK
i "COopka MOJENN 3JIEKTPOMArHUTHOTO https://m.edsoo.ru/b8fb6391
reseparopa”
@uU3NYECKU NPAKTUKYM II0 TEME

134 "U3mepenue neproia CBOOOIHBIX KoJIeOaHUN EH@?/P/IOTe;(a HO}; 4159435
HUTSIHOTO U MPY>KUHHOT'O MAsITHUKOB" {{ps://m.ds00.
@u3nYeCcKUil NPAKTUKYM IO TEME

135 "[IpeoOpa3oBaHue SHEPTUU B IPYKUHHOM EH@/P/IOTega HOF 28026bd
N ttps://m.edsoo.ru/a
Pu3NYECKU MPAKTUKYM 110 TEME

136 "UccnenoBanue NepeMEHHOT0 TOKA Yepes bubnmoreka [JOK

MOCJIEI0BATENBHO COETUHEHHBIE
KOHJEHCATOP, KaTyIIKy U pe3ucTop" Uiu

https://m.edso0.ru/89dc2d90
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"HccnenoBanue pabOThl HICTOYHUKOB CBETA B
LIeTH TIEPEMEHHOT0 ToKa"

duznyeckuil npakTukyM no teme "M3ydenue

bu6nmoreka [IOK

137
rapamMeTpoB 3BYKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
DU3NYECKUI TPAKTUKYM I10 TEME
138 "M3MmepeHue nokazaress npeaoMIeHUst bubnnoreka HOK
crexna" i "[lonydyenue n3o0pakeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IJIOCKOTO 3epKajia U JUH3bI"
Ou3nyeckuil MpakTUKyM 0 TeMe
"HccnenoBanue 3aBUCUMOCTU (POKYCHOTO
bubmuorexa [JOK
139 paccTOsIHUS OT BEIIECTBa (HA MpUMepe https://m.edsoo.ru/b879fbaf
KUAKUX auH3)" Wik "M3Mepenne GpoKycHOro T '
paccTosIHUS PACCEUBAIOIINX JINH3"
DU3NYECKUN TPAKTUKYM I10 TEME
140 "Habnronenue zn(ppalﬁl\im UHTEephEpEeHIH bubmmorera LOK
b .
\ https://m.eds00.ru/8b7ac737
Y TIOJISIpU3alMU CBETA
@uU3NYECKU NPAKTUKYM II0 TEME
"OnpeneneHne UMNyabCa U YHEPTUU
P Y P bu6mmoteka [IOK
141 PENATUBUCTCKUX yacTUll (1o poTtorpadpusim https://m.eds00.ru/63756c47
TPEKOB 3apsHKEHHBIX YACTUIl B MATHUTHOM T '
none)"
Pu3NYeCKUil IPAKTUKYM IO TEME
"N3mepenue nocrostHHOM 1l1anka Ha ocHOBe Bu6 110K
nonmoTexa
142 uccnenoBanus Gotorddexra" uum https://m.edsoo.ru/eb916£82
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA T '
Yyepe3 CBETOAMO/] OT HaNpsKeHus"
DU3NYECKUI TPAKTUKYM 10 TEME
" bubnuotexa [JOK
143 HccenenoBanue criekTpa pa3pesKeHHOro

ATOMApHOro BOAOpOoAa U USMCPCHHUC

https://m.edsoo.ru/ec651eb8



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8

noctrosiHHoi Punbepra"

144

145

146

DU3NYECKUI TPAKTUKYM I10 TEME
"NccnenoBanue paaroakTUBHOTO (hoHA ¢
HCIONb30BaHueM Jo3umerpa’ uinu "M3yduenue
MOTJIONIEHUS OeTa-4acTul] amoMuHueM"

DU3NYECKUI TPAKTUKYM I10 TEME
"Habaronenus 38€30H0T0 HEOA
HEBOOPYXEHHBIM TJIa30M C UCIOJIb30BAHUEM
KOMITHIOTEPHBIX MTPHIIOKEHUMN IS
OTIpeIeTICHUS TIOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aust CeBepHOro noixymapus 1 sipkue
3BE31b!" win "HaOroaeHrs B TEIECKOII
JlyHbl, I1aHET, TYMAHHOCTEN U 3BE3HBIX
CKomIeHui"

O06o001enue u cucreMaTu3anys 3HaHui. Poin
(U3HUKHU 1 aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COLMANBLHON 1 ATUYECKOM
cdepax AeaTeTbHOCTH YeTOBeKa

bu6nmoreka [IOK
https://m.edsoo.ru/c3dabe6e

bubnnoreka IIOK
https://m.edsoo.ru/1072021e

bu6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed

147

O06001eHne U cucreMaTu3anus 3HaHui. Poib
1 MecTO (PM3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

but6mmoreka [IOK
https://m.edsoo.ru/18f19f7c

148

O60061eHre u cucreMaTu3anus 3HaHul. Poinp
¢buznueckoil Teopun B GopMHUPOBAHUU
Mpe/ICTaBICHUH 0 PU3NYECKON KapTUHE MUPAa,
MecTO (PU3MUECKON KapTHHBI MUpa B 001IEM
Py COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
MPEJCTAaBICHUI O IPUPOJIE

but6mmoreka [IOK
https://m.edsoo.ru/e7d400f4

149

O0001IeHrEe 1 cUCcTEMaTH3alus 3HaHUH 110

but6mmoreka [IOK
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Tteme "Kunematuka"

https://m.edsoo.ru/b032fc4b

O060011IeHre ¥ cucTeEMaTH3alus 3HaHUH 110

bu6nmoreka [IOK

150
teme "Kunemaruka" https://m.edsoo.ru/4e31b507
O06001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmuorexa [JOK
151 n n
teme "JluHaMuka https://m.edsoo.ru/2dfbafc5
152 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 10 bubmuorexa [JOK
teme "Craruka TBEpAoro tena' https://m.edsoo.ru/3cca482e
153 O00011IeHIE U CUCTEMATU3aIMs 3HAHUN 110 bu6nuoreka [IOK
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKeE" https://m.edsoo.ru/32a4d1a0
O06001IeHre U cCucTeMaTU3aIKs 3HaHUH 110
154 Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM bubmorexa [OK
" yp https://m.edsoo.ru/ed440ca8
TEOPHUH
155 O0o001IeHre ¥ cHCTeMaTU3alus 3HaHUH 110 bubmuotexa [JOK
teme "Tepmoaunamuka. TemnoBbie MamHbI" https://m.edsoo.ru/c63f7c10
O06001IeHre U cCUCTEMATU3AIIHs 3HAHUN 110
156 Teme "ArperaTHbie COCTOSIHUS BEIIeCTBa bubmorexa [JOK
P B ' https://m.edsoo.ru/1d36b5b1
@da30BbIE IEPEXOBI
157 O06o00mIeHre u cucTeMaTH3amysa 3HaHUH 110 bubmmorexa [JOK
Teme "Dnekrpuyeckoe nose" https://m.edsoo.ru/3bf0def9
158 O06001eHre U cucTeMaTHU3aIys 3HaHUH 110 bubnuotexa [JOK
teMe "[1oCTOSHHBII 27eKTpUUECKUi TOK" https://m.edso00.ru/71453ee6
159 O06o0mmeHre 1 cHCTEMaTH3alns 3HAHUH 110 bubmmorexa [JOK
Teme ""Toku B paznuyHbIX cpenax” https://m.edsoo.ru/3d40077a
160 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmmorexa [JOK
Teme "MarautHoe nosje" https://m.edsoo.ru/3b4c06ae
PesepsuEIil ypok. O0001IIEHE U
P P . but6mmoreka [IOK
161 CHCTEMAaTHU3allMs 3HAHWH 110 TeME

"JJeKTpOMarHuTHasE UHIyKIus"

https://m.edso0.ru/053e2248
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PesepBHelil ypok. O000IICHHE 1

162 CHUCTEMATHU3AaNA 3HAHUH 110 TEME 1 Bubmrorexa ITOK
I https://m.edso0.ru/d6310bfd
"Mexannyeckue Konedanus"
PesepBusblil ypok. O000IIEHNE 1

163 CI/ICTI;MaTmZp WS 3HAHWI 110 TEME 1 Bubmiorexa IOK
, " g https://m.eds00.ru/5e2bb83d
'"DNeKTpOMarHUTHBIE KOJICOaHHS
PesepBHrlit ypok. O60011eH1E 1

164 CHCTEMAaTHU3allUsl 3HAHUH 110 TeMe 1 bubmuorexa [JOK
"MexaHu4YecKue 1 3JEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJTHBI"

165 PezepBHblit ypok. OGo01IeHNE U 1 bubnuoreka [JOK
cucTeMaru3anus 3HaHuH 1Mo Teme "Onruka" https://m.edsoo.ru/52ad1603
PesepsHElil ypok. O0001IIEHNE U

P P ?l " bu6mmoreka [IOK
166 cucTeMaTHu3anys 3HaHUH 110 Teme "OCHOBEI 1
https://m.edsoo.ru/5beclc65
CTO"
Pesepsusblil ypok. O000IIEHNE 1
167 CI/ICTEMaTI/ISE}IIp WS 3HAHUU 10 TEME 1 Bubmaorexa IIOK
" B N " https://m.edsoo0.ru/f7c59d38
KopnyckynsipHO-BOTHOBOH Ayain3m
Pesepsusblil ypok. O000IIEHNE 1
168 CHCTEMaTHSZp s 3HaHI/II;IH o TeMe "dusuka 1 Bubmorexa IIOK
" B https://m.edso00.ru/1f511654
aToma
PesepBHsblil ypok. O000IIEHNE 1
169 CI/ICTI;MaTI/BZp us 3HaHHI§l o teme "dusuka 1 Bubmuorexa LJOK
B " https://m.eds00.ru/905c5ce0
aATOMHOTO SIJIpa ¥ 3JICMEHTAPHBIX YaCTHI]
PesepBHsblil ypok. O000IIEHNE 1
170 CI/ICTI;MaTI/BZp us 3HaHHI§l 0 TeMe ""DIeMEHTEI 1 bubmorexa LIOK
L}, https://m.edsoo.ru/2bffb94c
acTpo(U3HUKH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMDbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

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

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTHHBI MUpPA, B PA3BUTHU COBPEMEHHOM TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TPAHUIBI TPUMEHEHHUS HM3YUYEHHBIX (PH3UYECKUX MOJCIICH:
MaTepHaibHas TOUKa, MHEPIHaIbHas CUCTEMa OTCYETa, aOCOIIOTHO TBEPIOE
TEJIO0, UJICAIBHBIN ra3; MOJEIN CTPOCHHUS ra30B, )KUIKOCTEN U TBEPABIX TEI,
TOYCYUHBIN DJICKTPUYCCKHUI 3apsij] — PU PEeIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacrnio3HaBath pu3udeckue sBiIeHUs (TPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUECKONH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJAWHAMUKHM: DPABHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE JBMKEHHE, CBOOOJHOE TMaJeHUe TeJ, MABWKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ten; AudQy3us, OpoyHOBCKOE
JBYDKEHUE, CTPOEHUE KMJIKOCTEH U TBEPABIX TN, U3MEHEHUEe 00bEMa Tel
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IIJIaBJIeHHe, KpUCTAJUIN3aLus, KUIIEHHE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS I'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXy IapaMeTpaMH COCTOSIHHS ra3za B U30IPOLECCax; dJIEKTPU3aLus Tell,
B3aUMOJICVCTBUE 3aps10B

OnuceiBaTh MEXaHUYECKOE JBIDKEHHUE, UCIOb3Ysl (GU3UUYECKUE BEIUYHHBIL:
KOOPJIMHATA, IIYTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DJHEprus, IOTCHUUalIbHAs JHEPIHs,
MexaHuuyeckas paboTa, MeXaHHWYecKass MOUIHOCTb; TIpU  OINKUCAHUU
MPAaBWIBHO TPAaKTOBaTh (PU3MYECKUN CMBICI HCHOJB3YEMBIX BEIUYMH, MX
0003Ha4YeHMs] W €IWHUIBL, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JAHHYIO
(bu3MUecKyro BETUUUHY C IPYTHMHU BEIMYMHAMHU

10.5

10.6

OnuceiBaTh U3YyYEHHbIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCHOJB3Ys (PM3MUECKHUE BEITUYMHBL: JaBJIEHUE Ta3a, TEMIepaTypa, CpeaHss
KMHETHYecKast SHEprus Xa0THUYECKOTO JBUKCHUS MOJIEKYII,
CpeIHEKBaJpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIJIOTHI,
BHYTPEHHSI JHEprusi, pabora raza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBHA
TEIUIOBOTO JBHUTraTENsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJIb3YEMBIX BEIMYUH, WX OOO3HAYEHHS W €AWHUIBI, HAXOJIUTh
(dopMyInbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUYICCKUC CBOICTBa BCIICCTBA )51
SJICKTPUYCCKUC SBJICHUA (HpOLICCCLI), HCIIOJIb3YH (bPI3PI‘-ICCKPIC BCJIMYHHBI:




10.7

ANEKTPUYECKUN 3apsill, SJIEKTPUUYECKOE TMOoJie, HanpsLKEHHOCTh IO,
MOTEHLIKAN, Pa3HOCTh NMOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUl CMBICIT HCTIONIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (OpPMYJIbI, CBA3BIBAIOIIME NAaHHYIO (DU3MYECKYI0 BEIMYHUHY C
JIPYTMMH BeTUYMHAMHU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3HUYECKHE
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoOro TsroteHus, |, Il u Il 3axonbI
HproTOHA, 3aKOH COXpaHEHHsS] MEXaHUYECKOW IHEPTruH, 3aKOH COXPaHCHHS
UMITYJIbCa, TPHUHIMI  CYNEPHO3WIMKA  CHJI, TPHHIUAN PaBHOIPABHS
WHEPIUAITBHBIX CHCTEM OTCUETa; MOJICKYJISIPHO-KHHETHYECKYIO TEOPHIO
CTPOCHHUSI BEUIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpPEAHEH KHHETHYECKOU
SHEPTUU TEIUIOBOTO JBHKCHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoH,
NEpPBbI  3aKOH TEPMOJUMHAMUKH; 3aKOH COXPAHEHHUS DSJICKTPUYECKOTO
3apsaa, 3akoH KyioHa; mpu 3TOM pas3iuyaTh CIOBECHYH (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKEHUE W YCIOBHS (TPAHUIBI, 00JIACTH)
PUMEHUMOCTH

10.8

OOBSICHIATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallMH, HOpuUOOpPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyarh YCIOBHS HMX  0€30MacHOTO
MCII0JIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MponeccoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX HSMGPGHHﬁ; IIpHU 5TOM
dbopmynupoBarh npobieMy (3a1a4dy) U TUIOTE3y YYEOHOTO IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000PYI0BaHUS, TIPOBOJIUTE OIIBIT
1 GOPMYJIMPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKHX BEJIHYUH,
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUS U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXIY (PU3UYECKHUMH  BEIMYUHAMH  C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (UKCHpPOBATh  pPEe3yNbTaThl  TOJYyYEHHOW  3aBUCHUMOCTHU
(GU3MYECKUX BEIWYMH B BHJE TAaOMUIl U TpaduKOB, J€JaTh BBIBOJIBI I10
pe3ynbTaTam UCCIIeI0BaHUS

CobmroiaTh mpaBmiia 0€30MacHOro TpyAa MNPy MPOBEICHUN UCCIETOBAHHHN B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENbHOCTU C HCIOIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U
71a00paTOPHOTO 00OPYIOBAHUS

Pemarp pacuérHbie 3amauM C SIBHO 3aJlaHHOW (PU3MYECKOW MOJENbIo,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3aJjaui BBIOUPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3UUECKHE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE [JIsi €€ pelIeHHs, MPOBOAUTH pPacu€Thl U
OIICHUBATH PEATHHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3MUECKOM BEIIMUMHBI

Pemiate Kau4C€CTBCHHLBIC 3aga4uu: BBICTpAanBaATb JJOTHYCCKH
HCIMIPOTUBOPCUMUBYIO ILICIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOfI Ha MU3YYCHHLIC




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘-IGCKI/I€ SABJICHUA

10.15

Hcnonb3oBaTe  HpU  pelleHMH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOMCKA, CTPYKTYPUPOBAHUS,
UHTEPIpETallud ¥ TPEICTaBICHUS Y4eOHOH M  HayYHO-TOMYJISIPHON
uHpOpMaLMY, TOMYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKH
aHAJM3UPOBAThH MOJTy4yaeMyro HH(pOpMAIUIo

10.16

10.17

10.18

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

Hcronp30BaTh TEOpETUYECKHUE 3HAHUS 10 (PU3KMKE B IMOBCEIHEBHOW KH3HU
st obOecrieueHrss 0€30MACHOCTH TIpH  OOpalleHHH C NpuOopaMHu |
TEXHUYECKUMHU YCTPONCTBAMU, JUISI COXPAHEHUS 3I0POBbS M COOJIFOICHUS
HOPM 5KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cperie

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

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

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

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

11.2

VYuuThiBaTh TpaHUIBl MPUMEHEHHUS HM3YYEHHBIX (PU3UUYECKUX MOJEIIeH:
TOYEUYHBIN DJJIEKTPUYECKUHN 3apsf, sAepHas MOJEIb aToMa, HYKJIOHHAas
MO/JIeIb ATOMHOTO sJIpa NP PEelIeHUH PU3NUYECKUX 3a]a

11.3

Pacnio3naBath (uznueckue sBIeHUS (MPOLECcChl) U OOBIACHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (HU3UKH: DIICKTPUYCCKAs
POBOJUMOCTD, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAsI WHIYKIIUS, TCHCTBHE
MarHUTHOTO TIOJISE HAa TMPOBOJHHK C TOKOM U JBHXKYINUICS 3apsn,
AIIEKTPOMArHUTHBIE KoneOaHus " BOJIHBI, NPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpEIOMIICHHE, WHTepdepeHIus,
nudpakiys U MOJSApU3aIMs CBETA, AUCIEPCHS CBETa, (HOTOIIEKTPUUSCKHIA
s dekt (porodddexT), cBeTOBOE aBi€HHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJa,  ©CTECTBEHHAas M HCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnuceBaTh U3yYEHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUYECKYI0 IPOBOAMMOCTh DPA3JIMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYMHBI: JICKTPUUICCKUI 3apsif], CHIIa TOKa, SJICKTPUUECKOE HANPSDKEHUE,
ANIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh moTeHnuanos, JJC, pabora
TOKa, WHIYKIHMS MarHUTHOTO ToJs, cwia Awmmnepa, cuia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, SHEPTHsI SJICKTPUUYECKOTO M MAarHUTHOTO ITOJICH,
MEPUOJT U YacToTa KOJICOAHWH B KOJIeOATEIbHOM KOHTYpE, 3apsii W Cuja
TOKa B TIPOIECCE TapMOHMYECKHX O3JCKTPOMAarHUTHBIX KOJICOaHHH,
(GOKyCHOE pacCTOSSHHE U ONTHUYECKas Ccuja JUH3BI; TPU  OMUCAHUU
MMpaBUJIbHO TPAKTOBATb (1)I/ISI/I‘I€CKI/II\/JI CMBICJI HCIIOJIb3YCMBIX BCIIMYHUH, HUX
0003HAUEHHsI U EIMHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3HYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YCHHBbIE KBAHTOBBIE SIBICHHS M TPOIECCHI, HCIOIb3YS
($u3HYEeCKrEe BETUYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa CBETAa, SHEPrUs M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (DU3HUECKYIO BEIUYHHY C
JPYTMMH BETUUMHAMU, BBIUUCIISITH 3HAaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath GU3NYECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3HMUECKue
3aKOHBl M NPUHLUIBLI: 3akoH OMa, 3aKOHBI MOCJIEI0BAaTEIbHOTO U
HapajyIeJIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aKoH Jlxoynsa — JIeHna, 3akoH
3JIEKTPOMArHUTHON WMHAYKIUH, 3aKOH MPSIMOJIMHEHHOI0 pacrnpocTpaHeHHs
CBETa, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIIEHUS CBETAa, YPaBHEHUE
OnHiTeitHa 111 Qoroaddexra, 3aKOH COXpPaHEHUS DSHEPrUH, 3aKOH
COXpaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHMs DJIEKTPUYECKOIO 3aps]a, 3aKOH
COXpPaHEHMsI MacCOBOIO 4Hcla, MOCTynaTel bopa, 3aKkOH pajgnOaKTHBHOIO
pacnaza; mpu 3TOM pas3IuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXEHHWE M ycjuoBHs  (TpaHMIbI,  oO1acTh)
MPUMEHUMOCTH

Omnpenendarb HalpaBiI€HUE BEKTOpAa MHAYKIUMM MAarHUTHOTO  TOJIsA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHia

Ctpouth M ONMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pKajioM,
TOHKOH JIMH30U

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (I)I/I3I/I‘ICCKI/IX SIBJICHUA U
MMponecCoOB C UCITOJb30BAHUEM ITPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/'I; IIpru 5TOM
dbopmynupoBath podiemMy (3a1a4dy) ¥ THIOTE3y YI4EOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pPYI0BaHUS, MPOBOJUTEH OMBIT
1 GOPMYIUPOBATH BBHIBOJIBI

11.10

OcyiecTBIITh MpsIMblE M KOCBEHHbIE M3MEPEHHsS] (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO HM3MEpPEHUS U MCMOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH (DM3MYECKUX BEIMYMH C HCIOJIB30BaHUEM
OpPSAMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH
pe3ybTaThl TOJIyYEHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIUI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIEeIOBAHUS

Cobmoath mpaBuiia 0€30MaCHOTO TPYy/a NP MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOI\/'I ACATCIIbHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIBHBIX YCTpOﬁCTB )51
1abopaTopHOTrO 000PYIOBaAHUS

Pemate pacuérHple 3amaud ¢ SBHO 3aJaHHON (DU3MYECKON MOJIENBIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAJIM3a YCJIOBUS
3a/1a4u BHIOMpaTh (PU3UYECKYIO MOJIENb, BBIICIATh (PU3HMUYCCKUE BETUUUHBI
U QopMynbl, HEOOXOAWMBIE ISl €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATh PEATbHOCTH IMOJIYICHHOTO 3HAYCHHS (PH3UIECKON BETHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaHUBAaTb JJOIT'M4YCCKHU
HCIIPOTUBOPCUUBYHO ILICIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

Hcnonb3oBaTh  HpU  pelIeHMH  y4eOHBIX  3ajjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM U1 IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpHpeTallud ¥ MpeJICTaBlIeHUs] Y4eOHOH M  Hay4yHO-IOMYJIIPHOM
uHpOpMaLlMY, MOJYYEHHOM U3 pa3iMyHbIX HCTOYHUKOB; KPUTHUECKH
aHAJIM3UPOBATH MOTY4aEMyIO HH(POPMAIHIO

OOBSICHATh MNPUHLMUIBI JEHCTBUS MAIMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3iuyaTh yCIOBHS UX O€30MacHOr0 HCIOJIb30BAaHUS B
MOBCEIHEBHON KU3HHU

11.17

[TpuBOIUTE IPUMEPHI BKIIAJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IIPOIECCOB OKPYKAIOLIETO MHUDA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeOpEeTUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHust 0e30macHOCTH Npu  oOpallleHuu ¢ [pudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, I COXPAaHEHUS 3/0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT0 IOBEICHUS B OKPYXKAIOILIEH cpee

11.19

PaGorate B rpymnme C BBIMOJHEHHUEM pA3IUYHBIX COIMATIBHBIX POIIEH,
MJIAHUPOBATh PadOTy TPYNIBI, PAlMOHATBHO PACIPEACIATh 00S3aHHOCTU U
IIaHUPOBATh ACATCIBHOCTh B HCCTAHJAAPTHBIX CUTYyallMAX, aJACKBATHO
OLCHMBATb BKJIaJ KaXJA0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

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

1.2

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

MEXAHHUKA

2.11

#HHPart##KUHEMATUKA

Mexanuyeckoe — aBukeHHe.  OTHOCHUTEIBHOCTh
MexaHuyeckoro aBwxeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CckopocTb (CpeAHsss CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKUUU HA OCH CHCTEMBbI KOOPJIMHAT.
CrnoskeHue nepemMeIeHnii u CI0)KEHNEe CKOPOCTEN

2.1

2.1.3

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

2.14

2.15

2.16

CBoOoaHoe magenre. Y CKopeHue cB0OOOTHOTO
maaCHUuA

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

TexHuueckue YCTpOﬁCTBaZ CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCIIHBIC U pCMCHHBIC IIEPCAadn

2.1.7

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopocTH. MccienoBaHne COOTHOIIEHHMS MEXAY




2.2

2.3

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

#H#Par### IMHAMUKA

2.2.1

2.2.2

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

Macca tena. Cuna. [IpuHImMn cyneprno3uiyu Cui

2.2.3

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
unepuuanbHoit cucteme orcuéra (MCO). Tpernit
3akoH HbproTOHa /U1 MaTepHaIbHBIX TOUEK

2.2.4

2.2.5

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

Cuna ynpyroctu. 3akoH ['yka

2.2.6

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

2.2.7

2.2.8

2.2.9

[TocrynarensHoe W  BpamaTeIbHOE  JIBHIKCHUE
abCOIOTHO TBEPAOIO TEa

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpAIllCHHUS.
[Inedo cumel. YcnoBust paBHOBECUS TBEPIOTO Tena B
nCo

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH MO AEHCTBHEM
HECKOJIBKUX CHJI. MccienoBaHue 3aBUCUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIUX B JIedhopMupyeMoit
NPYXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLIEHUS

###Par##3AKOHBI COXPAHEHIMA B MEXAHUKE

2.3.1

2.3.2

2.3.3

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

3akoH coxpaHeHust umiyiabca B MMCO. PeaktuBHoe
JIBUKECHHE

Pa6Gora cunel




2.34

MOoIIHOCTh CUIBI

2.3.5

2.3.6

2.3.7

Kunernueckas »sHeprus MaTepHalbHONM TOYKH.
TeopeMao KMHETUYECKOW SHEPIUU

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

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIbI. CBSA3b
pa6OTBI HCIMOTCHIUMAJIBHBIX CHUJI C HU3MCHCHUCM
MEXaHU4JeCKOM OHCPIrun CUCTEMBI  TCII. 3akoH
COXpPaHCHUA MEXaHUYeCKOM SHEpPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuyeckue  yCTpOMCTBA:  JABUIKEHUE  PaKeT,
BOJIOMET, KOTIEp, NPYKUHHBIN TUCTOJIET

[TpakTudeckue padoTel. 3ydeHue cBA3M CKOPOCTE
Tel Mpu Heympyrom ynape. MccnemoBanue cBA3U
paboThl CcHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTUM Tela

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

OcHoBHBIE II0JIO’KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TEOpUH. BpOyHOBCKOE [BHIKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
4acTHUL BellecTBa
Monenu cTpoeHHsl ra3oB, XKHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
JTUX MOJEeN

313 Macca MOJIEKYII. Komunuectso BEILIECTBA.
[TocrossuHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenbcust
Mopnens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

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

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

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M30MpoLiecchl B HI€AIBHOM Ia3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30xo0pa, nzobapa

3.1.9

3.1.10

TexHUYeCKHe yCTpOICTBA: TEPMOMETP, OapOMETP

[IpakTrueckue paboTel. MI3MepeHne Maccsl BO3ayxa
B KJaccHOW KomHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHMSI Pa3pek eHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

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

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UEabHOTO rasa

3.2.3

33791031 TEIUIONEpEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMA, U3JIy4YyeHHue. TertoéMKOCTh  Telna.
VnaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['paduueckas mHTEpIIpETAIHsl pabOTHI ra3a

3.25

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIEUCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBaHus SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT moe3Horo
nevicteus (nanee — KI1J1) termoBoit Mamuubl. [{ukin
Kapno u ero KII/]

3.2.6

3.2.7

3.2.8

Bropoit 3akon Tepmomunamuku. HeoOpatumocTs
IIpOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEINH.
DKOJIOTHYECKHE TTPOOTIEMBI TEIIJIOIHEPTETHKU

TexHuuecKkne yCTpoiCTBa: JBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIbHUK, KOHUIIMOHED
[IpakTnueckue pabotel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

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

331

3.3.2

[NEPEXO/IbI

Hap006pa3013aHI/Ie N KOHACHCAlMA. I/IcnapeHHe )51
KUIICHUC. yHCHLHaﬂ TCIIJIOTA Hap006pa3013aHI/I;1.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOcomoTHas U OTHOCUTENIbHAS BIIaXKHOCTh BO3yXa.
Haceliennslii nap

3.33

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPONUS CBOWCTB KpucTaylioB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIb




[InmaBienne M KpucTauM3anus. Y AeiabHasl TEMIOTa

334
riaBnenus. Cyomumanus
3.35 YpaBHeHUE TEIUIOBOTO OaaHca
TexHuueckue YCTpOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTYUCHUS
COBPEMEHHBIX  MaTepuajioB, B TOM  YHCIE
HAaHOMATEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue paboTel. M3mepeHue BIAXKHOCTH
BO3/yXa
4 SJIEKTPOAMMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 OneKkTpu3anus Tell. JJeKTpudeckuid 3apsa. Jlsa
BUJIA JIEKTPHUUECKUX 3apsI0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOTHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3zaumopeiictBue 3apsaaoB. 3akon Kynona
DJIeKTpUUYECKOe nore. Hanpsoxéanocthb
4.1.5 anekTpudyeckoro mois. IlpuHnun cymneprno3uuu.
Jluany HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora CHII AIIEKTPOCTATUIECKOTO TOJISL.
[Torenmman. Pa3HOCTh MOTEHIHAIIOB
41 [IpoBOAHMKKM ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 AIEKTPUYECKOM ToJe. JuznekTpuyeckas
MIPOHHIIAEMOCTh
OnexrpoémkocTs. KonaeHcaTop. OJIEKTPOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsKEHHOTO
KOHJIeHcaTopa
TexHuueckue yCTpOHCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIuTa,
3a3eMJICHHE  DJIEKTPONpPUOOpOB,  KOHAECHCATOD,
KCEPOKC, CTPYHUHBIN ITPUHTED
4110 HpaKTI/I‘ieCKI/Ie paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJICHCATOpa
##Par#H#IIOCTOSHHBIN DJIEKTPUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
VYcnoBus CYIIECTBOBaHMS MTOCTOSIHHOTO
421 ANeKTpruYecKoro Toka. Mcrounnku toka. Cuiia Toxa.
4.2 ITocTosiHHBIN TOK
422 Hanpsokenue. 3akon Oma Ji1st yyacTka Lenu
423 DJeKTpuvecKoe COIIPOTHBIICHUE. VY nenbHOE

COIIPOTUBJICHHUEC BEIICCTBA




4.2.4

[locnenoBarenbHOEe, MapajjIebHOE, CMEIIAHHOE
COCTMHCHHE TIPOBOTHUKOB

4.2.5

4.2.6

PaGora snextpuueckoro Ttoka. 3akoH Jlxoyms —
Jlenna

MOH_[HOCTI) SJICKTPHUYECCKOI'O TOKa

4.2.7

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

4.2.8

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

4.2.9

4.2.10

OnekTpuyeckuii TOK B Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX MTyYKOB

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

MPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoicTBa p-N
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4211

ONeKTpUUECKUM TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

4.2.12

4.2.13

DneKTpuueckuii Tok B Trazax. CaMOCTOATENbHBIN U
HECAMOCTOSTENIbHBIA  pa3psan. Pasznuunble THIbI
CaMOCTOATENIBHOTO pa3psana. Moimuus. [1nazma

TexHuuecKkue yCcTpONCTBa: aMIIEpMETpP, BOJIBTMETD,
peocTaT, UICTOYHHMKHU TOKA, JIEKTPOHArpeBaTENIbHbIE
IpuOOpBI, JJIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP CONPOTUBJICHUS, BAKYYMHBIA JHOJ,
TEPMUCTOPHI u ($hOoTOpE3UCTOPHI,
ITOJIYIIPOBOJTHUKOBBIN TNOJ, TalbBaHNUKA

4.2.14

11 KJIACC

Kon
pa3nena
4

4.3

Koanposepsiemoro
3J1eMEeHTa

[TpakTnyeckue paboThl. HM3ydeHue CMeIIaHHOTro
COEJMHEHUS PE3UCTOPOB.

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

IIpoBepsiemble 3JIeMEHTHbI COIEP:KAHUS

SJIEKTPOAMHAMUKA

##HPartH#MATHUTHOE I1OJIE. DJIEKTPOMAT'HUTHAA MHAYKINA




IlocTossHHEIE MAarHuThbL. B3aumoneiictBue

43.1
MOCTOSIHHBIX MarHUTOB
MarnuTtHOoe 1osie. BEKTOp MarHMTHONM MHAYKIIMH.
432 IIpunuun cynepno3unmu. JIMHMM  MarHUTHOR
e uHAyKIud. KapTrHa JTHHUA MarHUTHON WHIYKITAH
TOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ ToKoM. KapTuna
JUHUN TOJIsL JUTMHHOTO MPSIMOTO TIPOBOJHHUKA U
4.3.3 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHMKA, KATYIIKU C
TokoM. OmeiTr  Opcrena.  BsaumopeiictBue
MIPOBOJHHUKOB C TOKOM
434 Cunia Amriepa, €€ MOJTyJIb M HalpaBJICHHUE
Cuna JlopeHma, e€ MOIyJb M HalpaBJCHUE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIbI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cumisl Jlopenia
4.3.6 SIBIICHHE ICKTPOMArHUTHON HHTYKITUN
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJC wuHaykouu. 3aKOH  3JIEKTPOMAarHUTHOM
e uaayknud Papajest
Buxpesoe snexkrpuueckoe nosue. 9JC uHIyKIIMU B
4.3.9 IIPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTh. fIBrieHne camouHaykiuu. DJ[C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIs KaTYHIIKU C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1€
TexHUYecKne yCTpOMCTBA: MOCTOSIHHBIE MATrHHTHI,
4.3.14 AJIEKTPOMATHUTHI, 3JIEKTPOJIBUTATENb, YCKOPUTEIN
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTudeckne paboThl. M3ydeHHe MarHUTHOTO
MOJIsL KaTyIKu ¢ TokoM. MccnenoBanue aeicTBUs
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanne  sBICHUS  3JIEKTPOMArHUTHOM
WUHIYKIUH

5 KOJIEBAHUA 1 BOJIHBI
#H#HPar#t##MEX AHWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU
KonebarenbHas cucrema. CBOOOIHBIE KOJIEOaHUSI.
51 511 [Mapmonnueckne xonebanus. Ilepwon, dacrora,
aMIuInTya U dasza KoyeOaHu
5.1.2 [TpyxuHHBINA MassTHUK. MaTeMaTH4eCKUI MassTHUK




5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemarnyeckoen  OUHAMHMYECKOE  OIUCAHME
K0J1e0aTeNbHOIO IBUKEHUS

5.1.4

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

5.15

KonebarenbHbrii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIHHOM
KoJIe0aTebHOM  KOHTYype. AHAIOTHUS  MEXIy
MEXaHUYECKUMU u AJIEKTPOMAarHUTHBIMU
konebanusmMu. @opmyna Tomcona

5.1.6

5.1.7

5.1.8

3akoH COXpPAaHCHUA OHECPTrrun B nacajlbHOM
K0J1€0aTeJIbHOM KOHTYpE

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

[lepemennbIil Tok. CUHYCOMAIBHBIN NTEPEMEHHBIHI
TOK.

5.19

5.1.10

Mo1HOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICHCTBYIOILIEE 3HAYEHHUE CHUJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoincTBo, nepepada U
norpedieHue NEKTPUYECKON SHEPIHH.
OKOJIOTUYECKME  PUCKH  TPU  HPOU3BOJACTBE
AIEKTPUUECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BAaHUs JIEKTPOIHEPTUH B IOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

Texnuueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesayd

IIpakTueckue paloThI. Hccnenosanne
3aBHCUMOCTH II€PHO/Ia MaJIbIX KoJieOaHUil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccnenoBanue IEpEMEHHOrO TOKa B LENH U3
MIOCJIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYLIKH U pe3ucTopa

##HPart#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBHS
591 pacrpoCTpaHEeHHUSL. [lepuon. CkopocTb
pacnpocTpaHeHus U JiauHa BosHbL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI
599 ###Par####  Uurepdpepenuns u  audpaxmus

MEXaHHUYECKUX BOJH




5.2.3

3Byk. CkopocTh 3ByKa. I'poMkocTh 3Byka. BricoTta
ToHa. TemOp 3ByKa

5.24

ONEKTPOMarHUTHBIE BOJIHBI. YCIIOBUS H3JIY4ECHHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTaunus
BeKTOpoB E, B 1 v B 37€KTpOMarHuTHON BOJIHE B
BaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMIICHUE, HOJISIpA3ALU, Tudpakuus,
uHTepdpepenims. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[IIxana »aekTpoMarHUTHBIX BOJH. [IpumeHeHue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpyHuMIBI ~ paguoCcBsIi3W U TEJIEBUICHUS.

Pannonokamnus. DIEKTpOMarHMUTHOE 3arps3HEHUE
OKpYXKAaroIIel cpeibl

5.2.8

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

5.3

5.3.1

H#HPar####OII TUKA

[IpsmonuHeitHOE  paclpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyd cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[TocTpoeHne n300pakeHHii B IIIOCKOM 3epKae

5.3.3

5.34

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

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus ceera. ClnoxHbIN cocTaB 0€10ro cBeTa.

[BeT

5.3.6

Cobwuparoriue U pacceuBaroniue JUH3BL. TOHKas
nuH3a. OOoKycHOe paccTOsSHUE M ONTHYECKasl cuiia
TOHKOM JuH3bl. [locTpoeHune wu300paxeHUil B
coOuparomux U pacceuBaronux jauH3ax. opmyna
TOHKOM JIMH3EI. Y BEJIMUEHHE, TaBaeMO€e JTHH30M

5.3.7

5.3.8

IIpenenst IIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKH

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




Judpakuus cera. udpakiuonHass pemeTka.
VYcnoBue HaOMIONCHHS TIaBHBIX MAaKCUMYMOB IIPH

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

n3o00pakeHui B auH3ax. HaOmronenue mucnepcuu
cBeTa

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

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

6.2

6.3

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

DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

6.4

Cesi3p  Maccel C DJHEPrMed M HUMIIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIusl MOKOsi CBOOOIHOMI
YaCTHIIbI

7.1

KBAHTOBAA ®U3MKA

#iHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

711

7.1.2

7.1.3

®otonsl. Dopmyna I[lmaHka CBSI3M SHEPruu
¢oToHAa € €ro 4acToToW. ODHEpPrusi U HMILYJIbC
dboTtona

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

7.14
7.15

Hasnenue ceera. Onbitel [1.H. JIeGenesa

XUMHYECKOE NeHICTBUE CBETA

7.1.6

Texauueckue YCTpOMCTBA: ($hOTOdIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapesi, CBETOIUO]]

7.2

721

CTPOEHUME ATOMA

Mopens aroma Tomcona. OnbiTer Pezepdopaa mo
MCCJIEI0BAHUIO CTpOoeHUs aTtoMa. [InanerapHas
MOJIeJIb aTOMa




71.2.2

IToctynarer bopa. HM3nyuenue u moryonieHue
(GOTOHOB TpU MEpPexojie aToMa ¢ OAHOIO YPOBHS
SHepruuM Ha apyro. Bunbl cnektpoB. Crektp
YPOBHEM 3HEPruu aToMa BOJIOPOaA

7.2.3

BosiHOoBBIE CcBOMcTBa yactul. Bonubl ne bpois.
KopmyckynspHo-BonHOBOH nyanmu3m. Judpaxius
3JIEKTPOHOB Ha KpHUCTAJIIaX
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7.2.5

CrioHTaHHOE€ U BBIHY)KJIEHHOE  HU3JIy4YCHHE.
YCTpoiicTBO M IPUHIIMIT PaOOTHI J1a3epa
TexHUuecKrne yCTpPOMCTBA: CHEKTPAJIbHBIM aHAIU3
(cTieKTpOCKoOII), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaToOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertonbl HaAOJIOICHUS u pErUCTpaLNH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OTtkpeiTHe paguoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACIICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenus. CpoiictBa anbda-, Oera-, ramma-
u3Ny4eHus. BausHue pagnoakTUBHOCTH Ha KUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHA U HeWTpoHa. HykinoHnHas
Monenb sjapa lelizenOepra — MBaHeHko. 3apsin
anpa. Maccosoe uncio sapa. Mzoromnst

7.3.4

7.3.5

7.3.6

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

DHeprus CBsI3U HYKIOHOB B sifipe. SlepHbIe CHIIBI.
Jedext macchl siapa

SAnepHble peakuuu. JleleHUE U CUHTE3 sIIEp

7.3.7

7.3.8

7.3.9

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

OnemeHTapHble 4YacTHLBl. OTKpBITHE MO3UTPOHA.
@yH1aMEHTaIbHbBIE B3aUMOIEHCTBU
TexHudeckne yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, siaepHblit peaktop, aToMHas 6om0a

7.3.10

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

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC NBUXKCHUC

8.2

8.3

ConHeuHast cuctema. [lmaHeTsl 3€eMHOWM TpPYIIIBI.
[InaHeThI-TUTaHThl U UX CHYTHUKHU, KAPIUKOBHIC
riaHeTel. Mansie Tena ConHEeUHOU CUCTEMBbI

Connne, ¢orochepa m armochepa. ConHeuHnas
aAKTHBHOCTb

8.4

HcTtounuk sHeprun CosHLA U 3BE3]

8.5

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

8.6

H##HPar#H#BHyTpeHHee CTPOCHHE 3BE3I.
CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKICHUI
u sBosroruu CoJHIIa ¥ 3BE31. DTallbl )KU3HU 3BE3]T

8.7

Mneunslii Iyt — Hama ['anaktuka. CnvpanbHas
cTpykrypa ['anakTuku, pacupeneneHue 3BE3 1, raza
u neud. llonoxxenne u apwxenune ConHLAa B
[NanakTuke. [lnockas u chepruyeckas NOICHCTEMBI
l"amakTukn

8.8

8.9

8.10

Tunel ramaktuk. PaguoramakTuku M KBasaphbl.
YEpHble ABIPHI B s1Ipax rajJakTHK

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paamyc
Bcenennoit, teopus bousbmoro B3psiBa. Mozaeinb
«ropsuei Beenennoii». PenukroBoe usiydeHue

MacuirabHas CTPYKTypa Bcenennon.
MeraranakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHI pacrio3HaBaTh (DU3UYECKHUE SIBIICHUS

(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,
ANEKTPOJAMHAMUKH, KBAHTOBOH (DM3HMKH I aHAIM3a W OOBSICHCHUS
SBJICHU MUKPOMHpA, MaKpOMHpa U MeraMupa, pa3jinyaTh YCIOBHS
(rpanunbl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOImuMid xapaktep (QyHIaMEHTaJIbHBIX 3aKOHOB M OTPaHUYECHHOCTh
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3Yys  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI |

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopmupoBaHHOCTh yMEHHUs peuiaTh pacu€THbIE 3a7aud C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbI0: HAa OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3UYECKHE MOJCNH, OTBEYAIOIIne
TpeOOBaHUAM 3a/1a4u, IPUMEHSTH (DOPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOoCTynaThl  (PU3WYECKHMX  TEOpUM  TpU  HCHOJIH30BAHUHU
MaTeMaTUYECKUX METOJIOB PEIICHMs 3a/iay, IPOBOJAUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, aHAJIU3UPOBATh pe3YyJbTaThl |
KOPPEKTUPOBaTh  METOJIbI  peHIeHUusT C  Y4ETOM  MOJTYyYEHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/a4yu, TpPeOyIOlMe NMPUMEHEHHs 3HAHUN W3
pa3HBIX pa3feNioB IMIKOJHHOTO Kypca (DU3MKH, a TakKe WHTETpaliu
3HAHUN W3 JPYTUX MOPEeIMETOB €CTECTBEHHOHAYyYHOTO  IIMKJIA!
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PpACCYyKIEHUW C ONOpod Ha

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




Bnanenue OCHOBHBIMH MeToAaMu Hay4HOI'0 MO3HAHMUS,
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 HCIOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBICHATH
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-UCCIIEIOBATEIbCKOM  JIESITEIbHOCTH €  WCHOJIB30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIabOopaTOPHOTO

o0opyoBaHUs

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh M OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOW € (PM3MYECKUMHU TPOIECCAMH, C MO3HIUN IKOIOTUYECKOM
0€30I1aCHOCTH; MpeCTaBICHUI 0 paloOHAIbHOM
MPUPOJONOIb30BaHUM, a  TakkKe  pa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OmnageHne pa3IUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIuen
(GU3NYECKOTO  COAEpXaHWs C  HCIOJNB30BaHUEM  COBPEMEHHBIX
MHQOPMAIIMOHHBIX TEXHOJOTUH; pa3BUTUE 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




INIEPEYEHDb 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

K
on Kon

pasaesa/T IIpoBepsieMblii 31eMeHT cOepKAHUSA
3JIeMeHTa
eMbl

1 MEXAHUKA
11 KNMHEMATUKA

111 MexaHu4deckoe JABHIKCHUC. OTHOCHTENIHLHOCTh

MEXaHHUYCCKOI'O IBUKCHNA. Cucrema oTcuéra

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

IpY IPSIMOJMHEHHOM JBHXKEHUH BJIOJIb OCH X TI0 TpauKy




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.)
Ay ) T ) o
PaBHOMEpHOE NPAMOJIMHENHOE ABUKECHHE:!
x(t) = xg + Vpyt
X(t)
0
+
1.15

[0)

U (t) — vg, = const

(t)




1.1.6

117

0x

const

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOC JBHXCHHUC:

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

-

U;.T - U_ll.'c = zﬂ.‘r [IJ _Il]

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

e

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHSL.

Vi

Yo °

Q Xo ";—

JIBukeHue Tena, OpOIIEHHOTO MO YITIOM 0. K TOPU30HTY:



1.1.8

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

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

g, =0

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

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

v = wR

wR

[Ipu paBHOMEPHOM JBUKEHHHU TOYKH IO OKPYKHOCTH
21

=—=2
w T Y

2




1.2

27o
. LleHTpOCTpEeMUTEIBHOE YCKOPEHUE TOUKH:

uc

R
. [lomHOE yCKOpEHHE MaTepruaIbHOM TOYKH

1.1.9

121

1.2.2

TBépnoe Teno. IlocTynarenbHoe U BpalaTeIbHOE
JIBUKEHUE TBEPIOTO TENA
JMHAMUKA

WNuepuuaneuble  cuctemsl  orcy€ra. Ilepsslii

Herotona. [IpuHnun otHOcuTensHOCTH ["anunes

Macca tena. IIITOTHOCTE BeliecTBa:

3aKOH




©
I
<13

A

Cuna. [IpuHun cyneprno3uuuu CUi:

-

FpaBHOAeﬁCTB =F +F+.

PpaBHOJEHCTB

1.2.3




1.2.4

Bropoii 3akon Hetorona: 11s marepuanbHoii Touku B UICO

- -

Fl = maq




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




12

21

3akoH BCEMHUPHOTI'0 TATOTCHUA: CHUJIbBI NPUTAKCHUA MCKIAY

TOYEYHBIMUA MacCcaMy paBHBI
mim;

F=6—p5

1.2.6




Cwia Tsoxectu. LleHTp TshkecTH Tena. 3aBUCUMOCTH CHUIIBI
TSKECTH OT BBICOTBI N HaJa TMOBEPXHOCTHIO ILIAHETHI
paauycom RO:

GMm

M= Ry + h)?

mg

(R

h)

GMm




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

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

Tp

IA




Koaddurment tpenns

JlaBnenwue:
P=7%
P
S
1.2.9
F
1
1.3 CTATHUKA
l
F
MOMEHT CHIIBI OTHOCUTEIBHO OCH BPAIICHHS:
M| = Fl, toe | — utedo cuiter
F
1.3.1
F
OTHOCHTEIBHO  OCH, Tmpoxojsmied uepe3 Touky O
HEePICHIUKYISPHO PUCYHKY
1.3.2 LlenTp macc tena. LleHTp Macc cCTEMbI MaTepHAIbHBIX




TOYCK:

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




B OIHOPOJHOM IIOJIC TAKECTU

(g = const)




const)
HEHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

VYcnosust paBHoBecus TBEpaoro tena B UCO:

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

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

Apx




1.4

HHHPar#H##
141

BBITECH

€CJIM TeNO U KUAKOCTh IokosaTcs B MCO, To

FApx = ngBmTECH

Apx

pgV

BBITCCH

VYcioBue 1miaBadHus TEN
3AKOHBI COXPAHEHU A B MEXAHUKE

NMitynsc MmaTepralbHON TOYKHU:

p=mv




NMmynsc cuctemsl Ted:

P =D +p2+

p

p

HHHParHH !
1.4.2

+




HEHPar#H##
143

3aKOH U3MCHEHUS M COXPaHCHHS UMITYJIbCa:
B UICO

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

A(




1 BHEIITH

At

2BHEIIH

At

B UCO , ecniu

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




A(

, €CIIN

- >

FlBHeLLIH + FZBHeLuH+' e




1BHEIIIH

2BHENH

PeakTuBHOE ABM)KCHUE

F
\?’Cx‘

#HiHPar###

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

1.45 D

MOIIHOCTh CHIIBI:

€CJIH 32 BpeMsi




At

At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI

p=
At Ar—

=F-p-cosa

1.4.6

Kunernyeckas 3Heprusi MaTepualbHON TOUKH:

KWH

mv

2m

EKPIH -

T 2m




1.4.7

3aK0H U3MCHCHHS KHHETHUYSCKOM OHCPIUU CUCTEMbL

MarepuanbHbIX Touek: B UCO AExun = Al + A2 + ...

[ToreHManbHas 3Heprus:

JJI1 TIOTCHIOHUAJIBHBIX CHJI

A12 = E1r10TeHu - EZHOTeHu_= AEHOTeHu

12

lmoreHIy

210TeHI

AE

MOTEHI]




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

EI'IOTeHu =mg h

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

kx




1.5

1.4.8

151

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

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

[apMoHnYeckue  KoyieOaHWsT ~ MaTepPUAIBHONW  TOYKH.
Ammumutyna u Qasa  konebanmil. Kunemartuueckoe
OIMCaHUeE:

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

U (5)=x.

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

I[I/IHaMI/I‘IeCKOC OIIMCaHUC:

ma, = —kx,

ma

X
—kx,
rae

k = mw?

k

mao

. 9TO 3HAYHT, YTO
F, = —kx.




—kx.

OHepreTuyecKoe OIMCaHUE (3akoH COXpPaHEHUs

MEXaHUYECKOI SHEprun):

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

YCKOPCHUH:

Upe =04, a__ =04

ITepuon 1 yacToTa KoJeOaHUN:

r=2r_1
] v

HepI/IOI[ MaJbIX CBO6OI[HBIX KoJIeOaHMIT MaTeMaTHYECKOIrO

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

v
A=vl =—
v




HHuTtepdepentius u qudpakius BOJIH

155 3Byk. CKOpOCTb 3ByKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMO/IMHAMUKA
2.1 MOJIEKYJISIPHASA ®U3UKA
Mogenn CTpoeHHsI Ta30B, XHIKOCTEH W TBEPABIX TeJl.
[Tycth TepMoauHaMuueckas cucrema (Teno) coctout uz N
OJIMHAKOBBIX MOJIEKYJ. Toraa KOJIM4ecTBO BENIeCTBA
N m
TN
Vv
2.11 )




rac

N
A
— qrciio ABOTaipo, M — Macca CUCTEMBI (Tena),
u

U

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

216 CBsi3p MEXAYy JaBJICHUEM | CpeIHEeH KUHETUYECKOH
DHEpPruerl  NOCTYNATEIbHOrO  TEIUIOBOIO  JIBUKEHUSA




MOJIEKYJI HJeanbHOro ra3a (ocHoBHOE ypaBHeHne MKT):

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

N
"=y

n

Vv

N

- KOHIIEHTPAIUS MOJIEKYJT

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

2.1.10

Mopenb uaeaabHOTO Ta3a B TEPMOTUHAMUKE:




VpaeHeHHe MeH e 1eeBa — KinaneHpoHa
BepakeHHe 114 BHYTPeHHEH SHePTHH

Vpaerenine MeHjueneesa — KuaneiipoHa (IpHMeH

3AIIICI):

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

K K

BripaeHne 111 BHYTPeHHeIl 3HepIHI 0IHOATOMHO]

raza ([IpIIMeHIIMEle (DOPMEI 3alIlICH):

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

2111

3aKoH I[aJ'II:-TOHa JJI1 JaBJICHUA CMECHU PAa3pPCKCHHBIX I'a30B:

p=p+p2t..

o




2.1.12

W3omporeccsl B pa3peKeHHOM Ta3e ¢ OCTOSTHHBIM YHCIIOM
MoJieky N (C MOCTOSTHHBIM KOJIMUYECTBOM BEIECTBA V):
uzorepma (T = const): pV = const ,

uzoxopa (V = const):

p
= t
T = cons

-

p

const

u3obapa (p = const):
v = t
7 = cons

const




I'paduaeckoe npencrapnenue n3omnporeccos Ha PV-, pT-u
VT- nnarpammax.

OObeIHEHHBII ra30BbIA 3aK0H:
pV

— = const
T

pVv

const

JJIA IOCTOAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HaCI:IHIeHHBIG N HCHACBIICHHBIC IIapbI. KaugecrBennas

3aBUCUMOCTD IINIOTHOCTH M JABJICHHUA HACBIIMICHHOI'O IIapa

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

HachlIapa




M

M

M

M

napa

p

HaChIIIIapa

napa

HN3meHeHue arperaTHbIX COCTOSIHUM

BCIICCTBA: UCIIAPCHUC

2.1.15

Y KOHJICHCAITUS, KUTICHUE KUIKOCTH

W3meHenne arperatHblXx COCTOSIHMM BEIECTBA: IJIABICHUE
2.1.16

U KpUCTAJUIM3aLUs
2.1.17 [TpeoOpa3oBanue sHEprUH B (ha30BBIX MEpPEXoaax




TEPMOJNHAMMHKA

2.2.1 TennoBoe paBHOBeCHE U TEMITEpaTypa

2.2.2 BryTpeHHss sHeprus

Terutonepenaya kak crnoco0 W3MEHEHHsS BHYTPEHHEH
2.2.3 sHeprun  0e3  coBepuieHuss  paborel.  KonBekius,

TEILIOIIPOBOJHOCTD, U3JIYUCHUEC

KomndecTBO TEIJIOTHI.

VY nenpHast TEIUIOEMKOCTD BENIECTBA C:

Q = cmAT
2.2.4
Q
CMAT
VY aenpHas TemioTa napoodpazoBanus L: Q = Lm.
2.2.5 VnenapHas TemoTa miasiacHus A Q = Am.
VY nenbHas Temiota cropanus Toruea (: Q = gm
DneMeHTapHas paboTa B TEPMOTUHAMUKE:
A =pAV
A
2.2.6 =
pAV

Bbruucnenne pabotel mo rpaduky mporecca Ha pV-

auarpamme

IIepBbIil 3aKOH TEPMOIMHAMUKH:
Q12 =AUyp + A1 = (U —Uy) +Ag

2.2.7

12




AU

12

12

(V]

12

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




12

12

(U

AU

12

2.2.8

BTtopoii 3akon Tepmoanaamuku. HeobpaTrumelie mporiecchb




[Tpunimne! aeiictBus TenaoBbix mamuH. KIT/:

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

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

1

+

2
2.2.11

+




OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

OyekTpu3anus Tel U €€ MPOSBICHUS. DJIEKTPUUECKUN
3apsan. JBa Buaa 3apsana. DIeMEHTapHBIM 3JE€KTPUYECKUN

3apsa. 3akoH COXPAHCHUA JJICKTPHUICCKOI'O 3apdaaa

3.1.2

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

MMPOHUIIACMOCTBIO

9

poplallel 1 el
X 4neg, i

3.13

3.1.4

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

3apsaabl

Hanpspk€HHOCTD 31€KTPUYECKOTO MO

-

) F

qnpo6an71

pOOHbIH




ITone ToyeuHnoro 3apsa:

q

E, = kr—2
r
k
r
2
q

OTHOPOJHOE TI0JIE:
E = const.




const.

KapTunel 1uHUN HanpssKEHHOCTH ATUX TTOJICH

3.15

HOTCHHI/IELTIBHOCTB SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHocTh NOTEHMATIOB U HAIPSIKEHUE:
A1z = q(p1 — ¢2) = —qAp = qU.

12

q(¢

IloTenunanbHast OHECPIrusa 3apsa B I3JICKTPOCTATUYCCKOM

IIOJIC:




—AW

ITotenmuan QJICKTPOCTATHYCCKOI'O ITOJIA:

¢_Y
T q

CBs13b HaHpﬂ)KéHHOCTI/I II0JIA U Pa3HOCTH IMOTCHIUATIOB JIJIA

OJTHOPOJTHOTO 3JIeKTpocTaThueckoro moisi: U = Ed

3.16

[TpyHIMI CyNIepNIO3ULINY IIEKTPUUECKUX TTOJIEH:

- - -

E =E1+E2+,¢ :¢1+¢2+







3.1.7

3.1.8

3.1.9

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

0

, BHYTPHY U Ha MOBEPXHOCTH MIPOBOJHHUKA ( = CONSt
Jusnexktpuku B IEKTPOCTATUYECKOM
JusnexkTpudeckasi IpOHULIAEMOCTD BELIECTBA €

Konpnencarop. DineKTpoEMKOCTh KOHICHCATOPA:

q
C=—
U

ITOJIC.




3.1.10

eC

DIEKTPOEMKOCTb IIIOCKOTO KOH/IEHCATOpA:

€S

d

&€

Hapanneanoe COCIMHCHNEC KOHACHCATOPOB!:

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




mapaun




ITocaenoBareabHOE COCAUHCHHE KOHACHCATOPOB:

U=Us+ Uy @y = Gy =y = o+ e




T10CJI




3.1.11

OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa:
qu CcU? q*

W=7 =72 "

qu




CuU

2C

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

321

3.2.2

Cua Toka:
7=2q
At 0
ITocrosuusi TOK: | = const
nst moctosiHHOTO TOKA ( = It

VY CI0BHS CYIIECTBOBAHHUS JIEKTPHUECKOTO TOKA.
Hanpsioxenne U u 3JIC E

3.2.3

3akoH OMa aJig y4acTKa Lemnu:

I_U
"R




3.24

3.25

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

CeUueHHUS. Y JIeIbHOE COIIPOTHUBJICHHEC BCUICCTBA.

l

Ucrounnku Toka. J]C nctounmka Toka:

ACTOpOHHI/IXCI/IJI

q

E =




A

CTOPOHHUXCHIT

BHYTpeHHee COIIPOTUBJICHHUC HCTOYHHKA TOKa

3.2.6

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

E=IR +Ir, otkyna

Rr




3.2.7

[TapamiensHOE COeTMHEHNE TIPOBOTHUKOB:
I=11+12+..,Ul=U2=..,
1 1 4 1
Ruapann  R1 Rz

apaul




HOCJ‘IGJ:[OBaTeJIBHOG COCAUHCHUC HpOBOHHI/IKOB:
U=Ul+U2+.,11=12=..,
Rl'[OCJI = R1 + R2+...

T10CJI




Pabora anexkrpuyeckoro Toka: A = [UL.
3akoH J[>xoyist — Jlenna:
Q =1I°Rt

Rt

Ha pe3ucrope

2

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

3.2.8




3.3

3.29

MOUIHOCTB 3JEKTPUYECKOIO TOKA!

Ad
P=— =IU

LY, Ar—d
TerutoBast MOILIHOCTB, BBIAEISEMAs HA PE3UCTOPE:

P=PR=2=1U
R

Fa

MoniHoCTh HCTOYHHKA TOKA:

3.2.10

331

CBO6OI[HBI€ HOCHUTCIIN QJICKTPHUUCCKUX 3apsga10B B
IMPOBOAHUKAX. MexaHnu3Mbl IpOBOAMMOCTHU TBépHHX
MCTAJIJIOB, PaCTBOPOB H PACIIJIaBOB J3JICKTPOJIMTOB, I'a30B.

[TonynpoBoanuku. [ToynmpoBOAHUKOBBIN U0
MAT'HUTHOE I1IOJIE

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

CYNEPIIO3UIIMN MarHUTHBIX IOJICH:

B = B1 +B2+




JInaun HHAYKOUU MArduTHOTO IIOJIA. KapTI/IHa JIMHUI
HHIAYKIOHUN MAar"duTHOI'O I1O0JIA I10JIOCOBOT'O n

HO,I[KOBOO6pa3HOFO IIOCTOAHHBIX MarHuTOB

OneiT Opcrena. MarHuTHoOE TOJi€ MPOBOJHHUKA C TOKOM.

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

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

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




3.34

12

Cuna JlopeHua, e€ HallpaBJIeHHUE U BEJINYUHA!

Fnop =l q | vBsina

Jlop

| gl vBsina
/1€ 0. — YTOJI MEX1y BEKTOpaMu

-

v

1

. JIBMKeHue 3apsyKeHHOM 4acTUIIbI B OTHOPOJHOM MAarHUTHOM

IoJIC

3.4

OJIEKTPOMATHUTHAA NHYKINA




[ToTok BeKTOpa MAarHUTHON MHIYKLIMH:

® =B, S = BScosa

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

JIBIOKYIIEMCSI CO CKOPOCTHIO

v




(;lb

)

B OJJHOPOJHOM MarHUTHOM ToJie B:
| E; |= Blvcosa

Blvcosa

, TJIE 0. — yTroJI MeX1y BeKTopoM B u Hopmaiibio

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI

>
>

lnv




; €CIIHU




TO

| E; |= Blv
| E
[
Blv
3.4.5 [IpaBumno Jlenuna
NHIyKTUBHOCTD:
. o
1
L
|
3.4.6
()
, umu @ = LI.
Camounnaykuus. 9/]C caMonHayKIuu:
AT
S W
Af—0
DHeprus MarHUTHOT'O TIOJIS1 KaTYIIKU C TOKOM:
347 _LI?

W, =
L=




3.5

351

2

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHbBI

KonebarenbHblii koHTYp. CBOOO/IHBIE 3JEKTPOMAarHUTHBIE

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

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

T =2nVLC




LC

, OTKyJ1a

2

LC




352

3.5.3

354

3.5.5

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

KoJIeOaHUSX B nacajiIbHOM KoJIeOaTeIbHOM KOHTYpC€:
gﬂm =
E¥

3aKOH COXpaHEHUs YHEPTrUU B HJICATHBHOM KOJeOaTeIbHOM

KOHTYpe:

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

CaoiicTBa BIIEKTPOMATHUTHBIX BOJIH. Bzaumuas

= Cconst.

OpUCHTallUsd BCKTOPOB B BJICKTpOMaFHHTHOﬁ BOJIHE B

BaKyyMe:

- -

E1Blc




356 [Ixana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue

AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
OIITHUKA

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

3aKOHBI OTPAKEHUS CBETA.

a=p

3.6.2

olp

S

3.6.3 [TocTpoeHne n300pakeHHIA B IIIOCKOM 3epKae

3aKOHBI IPEJIOMIICHHS CBETA.

IIpenomnenue ceera:

nysina = n,sinf.

3.6.4

sino

sinf.




AOCONIOTHBIN TIOKa3aTesh TPEIIOMIICHUS:

Cc
Nasc = ;

abc

OTHOCHUTENBHBIN ITIOKA3aTENb IIPEIIOMIICHUA:
n, V1

nOTH
1 U2

OTH




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

nepexose MOHOXPOMATHYECKOTO CBETa uepe3 TpaHUIly

paszena IByX ONTHYECKUX CPEI:




3.6.5

ny,<n n,

ITonHOE BHYTpEHHEE OTpasKEHHE.

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

. 1 n;
Sinay, = =—
nOTH ny

Sina




3.6.6

3.6.7

CoOuparomue W paccewBarIIUe JTHH3BL. TOHKas JIHH3A.

CDOKYCHOG pacCTOAHUC U OIITUYCCKAA CHJIA TOHKOM JIMH3HI:

D= 1
F
D
F
1
PopmyIia TOHKOHN JTUH3BI:
1 N 1 1
d f F




VYBenuuenue, JaBaeMoe JIMH30M:

h |f1
P="="a




| fl

d T

A

F\ h

f

R

B cnydae pacceuBarolen JIMH3bI:

3.6.8

1
DO=F =—0,
DO







| i

Xoa iayda, IpOUIEAUIETrO JIMH3Y MO [IPOU3BOJIBHBIM YIJIOM
K e€ rimaBHOU onTHueckoi ocu. [Toctpoenue usobpaxeHuit
TOYKH U OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

3.6.9

3.6.

doroanmapaT Kak ontudyeckuii mpubop. [ma3z  kak

OIITUYCCKaA CUCTEMA

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

KOI'CpCHTHBIX HCTOYHUKOB!

A
MAKCIIMYMBI — &-.=2m;; m=0+*1+2 3

Y

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

e

3.6.11

Judpakuus cpera. JuppakuuoHHas pemeérka. YcCloBHe
HaAOJIIO/IEHUsI TJIABHBIX MAaKCHMYMOB IIpM HOpPMaJbHOM
najieHul MOHOXPOMATHUYECKOTO CBETa C JUIMHOW BOJHBI A

Ha penéTky ¢ nepuoaoM d:

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

dsing




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




pc

hc

Nmnynse ¢poToHa:

hv




4.1.3

414

®oroadpdexr. Ompbitet  AI.  Cronerosa.

dororddekra

VYpaBuenue DitHmreiiHa i GoTodddexTa:

Eporona = ABBIXOJA + Eiyumax,

¢doToHa

ABbIXOMa
+

KMHMax

rae,

3aKOHEI




hv

¢doToHa
hv
A
hc
hc
ABbeo,qa = thp = /1_
Kp
BBIXOJa

Kp




Kp

hc

Exuumax =

KHHMax

mv

max

2
MV~ max

2

e U331'l




4.2

4.3

eU

3arn

4.1.5

421

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

MTOBEPXHOCTH
OU3NKA ATOMA

HnaHeTapHa;I MOACIBb aTOMa

4.2.2

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

hv, = he =|E, -E

mnr -

m
“mn

4.2.3

43.1

JInHenyaTpie CIEKTPBI.

CriexTp ypoBHEN 3HEPTrUU aTOMa BOJOPOJIA!

—13,63B
E =22 5123

" 2

ne

OU3NKA ATOMHOI'O APA

Hyxnonnast monens siapa ['eiizen6epra — MBanenko. 3apsin

AApa. MaccoBoe 4ncio AApa. H3oTombI

4.3.2

PannoakTHBHOCTE.

Anbda-pacnan:
A~ A4 4
7X—>>,Y+ ;He

bera-pacnan.

OneKTpOoHHbIH B-pacnai:

A A 0~
s X—= Y+ je+v,




[To3uTtponHsIN B-pacnan:

A A 0

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

-t

N(t) = Ny % 2T

N(D)

4.3.3

HYCTL M — Macca paauOaKTUBHOTO BEIICCTRA. Torma

-t
m(t) =mgy*2T

m(t)




434 SnepHbie peakuuu. /lenenne u cuHTe3 suep




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka; 10 kacc. yrimyonerHoe ooyuenue KacesinoB B.A. OGmiecTBO ¢ OrpaHMYeHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkmonepHoe obmiectBo «M3narenbeTBo «IIpocBenieruey
» ®usuka; 11 kiacc. yrmyonenHoe ooyuenue KacesinoB B.A. OG1iecTBO ¢ OrpaHHYeHHON

OTBETCTBEHHOCTHIO «JIPODAY; AkmonepHoe obmiecTBo «M3marenbeTBo «IIpocBenieHuey

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






