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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOl mporpaMmsel, npeacraBieHHbIXx B @I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Iporpamma no ¢usuke onpenensier o0s3aTeNbHOE NPEIMETHOE COACPIKAHNUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma no ¢Qusuke Aa€r OpeacTaBiIE€HUE O LEAX, COJEpKaHUM, OOLEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPOPECCUOHAILHON OpUEHTAIMM, HAIIPABJICHO HA CO3/IaHHE YCIOBUU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKKM TpeOOBaHUN K JIMYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJI30BaHA YUUTEISIMU (DU3UKHU JJIsI COCTABIICHUS CBOUX PA00OYHX MPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
cOoXpaHeHus 00s13aTENbHOM YacTH coJiepKaHus Kypca.



®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ 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,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (OpMHUPOBAHUE YMEHHN NMPUMEHSITh HAYYHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

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

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

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

Hoea zymanumapuszayuu. EE peanuzanus npearnonaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

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

Hoea »3rkonocuzayuu peanusyercss MNOCPEACTBOM BBEIAEHUS HJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTUH, a Takxke OOCYXKJIEeHHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIUAIIOB 0a3UpyeTcsl Ha UCIOJIb30BAHUN CAMOCTOSITENIbHOTO HKCIIEPUMEHTA Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEpUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuaia, 1abopatopHbie pabOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TpPaKTUKyMa B CHUCTEMY JaOOpaTOpHBIX paboT, KOTOpPHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MNpPECTaBiICHAa €IWHBIM MepeyHeM. Bribop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPOIlecca UCXO/I1 U3 0COOCHHOCTEH MOYypOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHHUS, UCCIACAOBAHMUS 3aBHCHUMOCTEH (DU3UUYCCKUX BEIMYUH WU IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfiena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-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 GU3MKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanonHoe obOopynoBanue (opmMupyercs B COOTBETCTBUU C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlabopaTopHoe 000OpyIOBaHHME MJII YYEHUUYECKHX TPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB M OOCCIICUMBACTCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IMU(PPOBBIX MPUOOPOB, 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
U3YYECHHUIO TPUPOJbI, Pa3BUTUEC HUX HMHTEIUIEKTYaldbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

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

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

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

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

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

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

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

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKHE 3HAHUS 111 OOBSICHEHUSI
bU3MYEeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

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

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

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

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



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESTEIBHOCTH, CBI3aHHON
¢ pU3UKOH.

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

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

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeyeHb JadopaTOPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
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
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas 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
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

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

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

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

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

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) M
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

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

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



KpuBosmHenHoe  nBWKEeHME. J[BHKEHHME  MaTepuasbHOM  TOYKH 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSJIOB, LIETHbIC, IIecTepéHYaThle W peMEHHBIE TMEepeIauH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanHue 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.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHrne HepaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONpPEENIEHUs] MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi Mpu MPpSMOJIMHEHHOM PAaBHOYCKOPEHHOM IBH)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nBUXKEHUS Tejla, OpPOIICHHOTO TOpU3OHTalbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepHOJia OOpalleHHs] KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 1711 MaTepraaIbHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ I[OBEPXHOCTHIO IUIAHETBI W OT reorpauyeckod IMMUPOTHL. JIBUKEHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenusa. Cuna cOnpoOTHUBICHUS TNpPU JBUKEHUU Tena 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.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHME  PaBHOAECHCTBYIOIIEM  NPWIOKEHHBIX K TEIy CHUI  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 MOABEME U MTA/ICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHMOCTH BPEMEHHM JBIKEHHUS Opycka Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

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

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOocTH Frp(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. [locTymarenbHoe W BpallaTebHOE JBHKEHHUE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PAaBHOBECHE.

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

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. LleHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

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



[loTeHnIManbHBIE W HENOTEHUMAJbHbIE Cuibl. [loTeHnmanbHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeTbs KOCMUYECKask CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMACAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKON SHEPIHM.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Teja MpU COBEPIICHUN PadOTHI.

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

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMmiyiibca Teia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3Mepenre KHHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THUX



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

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3za JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13p a0CONMIOTHON TEMIEpaTypbl TEPMOIMHAMUYECKON CUCTEMBI CO CPEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBbl KaK CPEIHHUE 3HAYEHUS BEIMYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



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

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

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMUKe. Boruucienue paboTel 1o rpaguky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

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

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUSA «TEIUIOBBIX» OTXOJOB 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 aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBaHue nponecca OCThIBAaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamws. VcmapeHne W KWIECHHE. Y JenbHas
TEIJIOTa MapooOpa3oBaHus.

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

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

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

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Capur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

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

[IpeoOpa3zoBanue 3HEpPTUH B (PAa30BBIX NMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCIaPEHUS 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 FOHra.

HccnenoBanve 3aBUCMMOCTM  JeopMalud  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

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

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1oJs. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

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

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

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

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

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTh IJIOCKOrO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

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 MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  BJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAgu
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylneCTBOBAHUSA NOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

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

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX 3ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHue CUilbl TOKa U HaMPSHKEHUSL.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU TTOCTOSIHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesna u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEIH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
Temmnepatypbl. CBEpXIPOBOIUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALA.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! 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.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OJHOBAJIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(GPOBBIX U3MEPUTETbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

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

MesxknpeaMeTHbIE CBA3H.

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

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



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHM, U3MEPUTENbHbIE MPUOOPHI, IIUPPOBas 1a00paTOpusI.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BeKkTOophl 1 X MPOEKIMHU HA OCU KOOPJIUHAT, CIIOKEHNUE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddysusi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
IIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJICHUS B IIPUPO/JIE,
ANIEKTPUYECKUE SBJICHUS B )KUBOU IPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BEILECTBA, MOJIIpHAs Macca, II0Jy4YeHHWE HAaHOMATEpHUANIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEIl, KUIAKOCTEU U Ira30B, KUIAKUE KPUCTAIUIbI, dJICKTPUUECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALNS, TaTbBAHUKA, JICKTPOHHAS
MHKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue ABMXKEHUN C HMCIOJIb30BAHHMEM MEXaHH3MOB,
y4€T CYXOr0 UM OKUIAKOIO TPEHHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLHUHU
(KpOHIUTEHH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJWIBHUK, KOHIULMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsiiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KIIACC

Pa3znen 4. JiekTpoanHamMuka.

Tema 4. Macnummnoe noe.

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

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

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



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

KaptnHa  7uHHMA  WMHAYKOMM ~ MarHATHOTO  IOJISL  MOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[erictBue cuiel JIopeH11a Ha HOHBI JJIEKTPOJINTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccenenoBanye 1eMCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

N3mepenue cuibl Ammepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKkTOpa MarHUTHON
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

WunayktuBHOCTh. Karyiika HMHIYKTUBHOCTM B LIENH MOCTOSSHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEPrust MAarHUTHOTO TTOJIS1 KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHl: MHAYKLIHMOHHA
I€Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMH TEJl IPU ABUKEHUH B MArHUTHOM T10JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUU BUXPEBOIO MATHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMIUTUTY/IaMU KoJieOaHU# €€ CKOPOCTH 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. BiusHue 3aryxaHus Ha BHJI PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnronenne He3aBUCUMOCTH NIEPHOJIA MANbIX KOJIEOaHUU Tpy3a HA HUTH OT
aAMILUTATY/IBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

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

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

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 COXpaHEHUs SHEPTUH B UACAITBHOM KOJe0aTeIbHOM 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
AIEKTPUYECKON IHEPTUU.

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

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

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyX1IeHHbIE CUHYCOUIaIbHbIE KOJICOaHUS!.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopenb JTMHUY 3TIEKTPONEPENAYN.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH MTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpa)X€HWE, MpelIoMIIeHHWEe, HHTepdepeHuus u
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJTHE.

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

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIbI.

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

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUHBIX 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.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

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

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

Oo6napyxeHue nHHPaKpacCHOTO U YIbTPAPUOIETOBOTO U3ITYICHHI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

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

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

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

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyUCHHUS Ha ABYX LIETSAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  OPUMEHMMOCTM  KJIacCMYeckorm  MmexaHuku.  [locTynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMNYJIbC PENATUBUCTCKON YaCTHIIBI.

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



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemieHus: Buna. ['mnore3a [1manka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

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

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

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

doTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBE HccieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

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



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

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

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3nyueHus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Macchl spa.

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

Mertons! perucTpalvy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

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

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

EnanHcTBO u3nueckoil KapTUHBI MUpA.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne TpekoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3WUKH JUISI OOBSICHEHHUS TMPUPOJIBI
KOCMHUYECKUX O0BEKTOB.

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

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

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM II0CIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOW MOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. UEpHbIE ABIPHI B sSapax
TraJIaKTHK.

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

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUH (PU3MYCCKUX BEIIMYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
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,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nueckoil Teopuu, poiib GU3NIECKON TEOprU B POPMUPOBAHUM MPEACTABICHUM
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H.

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

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
NnO3HaHUuA: SBICHWE, Hay4yHbId (DaKT, rumoresa, (pU3MUecKas BEJINYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

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

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

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

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

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



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS YyuyeOHoro mnpenMera «Dusukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUICKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh  TPAXKJAHCKOM  MO3UIMH  OOYYalOIIErocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIlecTBa, Y4YacTBOBaTb B CaMOYIpaBlIeHWH B  00pa3oBaTEIbLHOU
OpraHu3aluy;

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

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUNCKOU TpakIaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHWE K MHPY, BKIIOYAsg ICTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOODP Oymaymiel mpodeccuu U peann30BhIBaTh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYphI, OCO3HAHHUE TJI0OATBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

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

pacuIMpeHre OmbITa AESITEILHOCTH IKOJOTUYECKON HampaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYHIECTBISTh TMPOEKTHYI0O M HCCIEAO0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

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

pa3BUBaTh KPEATUBHOE MBIIICHUE TTPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC MPU CO3JIaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

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

JaBaTh OIIEHKY HOBBIM CUTYaIlUSM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CHCTEMAaTU3allMI0 M MHTEPIPETalri0 MHPOpPMALUU Pa3INYHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

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

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

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

Pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C MCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

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

OPUHUMATh eI COBMECTHOW JE€ATEIbHOCTH, OpPraHW30BBIBaTbH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3yabTaT N0 pa3padOTaHHBIM KPUTEPUSIM;

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

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

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

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

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBIMIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOp, ApTryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:



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 pedIeKCHu il OICHKA CUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

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

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

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM HW3MEHEHUSIM M TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTHX, YUYWUTHIBATH €ro TMPH OCYIICCTBICHUH OOIICHWSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

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

[TPEAMETHBIE PE3VJIbTATHBI



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

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3HKU B COBPEMEHHON HAy4YHOW KapTUHE MUpa,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MTPEACTABICHUN 0 (PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoMOTHO ymopyras nedopmainus, abCOIIOTHO
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, TTOHMMAaTh BCEOOIIMI 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 KHHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
YCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPH OTOM HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPruHr, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUIOBOTO JIBMIKEHUS 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, mnepBbld 3aKOH TEPMOJWHAMUKH, 3AKOH



COXpaHEHUs] SHEPIUH B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM WU JJId 3aMKHYTOM BJIEKTPUYECKOM Menu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IOTCHUHUAJIbHAs OJHEPIus, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEprus ynpyrod nedopmanuyd NOpPYKHUHBI, KOJUYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEJIS; IEKTPUUECKOE MO0JIE, HAPSHKEHHOCTh IEKTPUYECKOTO MOJIs,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, Muddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (DU3MUECKON BETMYUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeYarolled TpeOOBaHUSIM 3ajaud,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh pE3ylbTaTbl U KOPPEKTUPOBATH METOJbI PEHIEHUs C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOI Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI AKOJIOTUUECKON 0€30MacHOCTH, MPEICTABICHUN O palliOHATILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEpKaHUS C HCIOJIb30BAHUEM 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, TOJYUYEHHOM M3 PaA3IUYHBIX HCTOYHHKOB, KPUTHUECKU
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 ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy T'PYMIIbI, PAllMOHAIBHO pPaclpeAesiTh ACITeIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

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

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKM B COBPEMEHHON HAy4YyHON KapTHUHE MHpa, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIECLHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pa3iauuaTh YCJIOBHUA NPUMEHHMOCTH Mojened (QU3MUecKux Tel H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas JTUH3a, MOJIeJIel aToMa, aTOMHOTO spa U
KBaHTOBOM MOJIC/IM CBETA;

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



aHAJTM3UPOBATh U OOBICHATH AJIEKTPOMArHUTHHIE MPOLECCHl U SABJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM IeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddekra, mepBed W BTOpoM mocTynaTel bopa, mpuHLHUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HUMIYJbC, IOJHAs SHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

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

OTPENENATh HAMPaBJICHUE WHAYKIIMM MArHUTHOTO TIOJISI TMPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalu3a ©W  OOBSACHEHUS (U3NYECKUX MPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUN, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJbHBIA METOJI U3MEPEHUs, OLIEHUBATh a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI 10 MPOBEPKE MPEIIOKESHHON TUIIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PEe3ybTaThl U JeJaTh BBIBOJ O CTaTyce MNpeJI0oKeHHON
TUIOTE3bI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENIbCKOM M MPOEKTHOM JNEATEIbHOCTH C MCIIOJIb30BAaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyrolue NpPUMEHEHUs 3HaHWM U3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMalMIl0 W OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U YU€OHO-UCCIEI0BATENBLCKUX paboT;

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

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 https://m.edso0.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEpAoro T > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTOsiHUS BemecTBa. da3oBbie 14 1 bu6mmoreka [IOK
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IIEPEX OBl https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Dmextpirieckoe moe 24 ! https://m.edso0.ru/f16068d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUECKUIN TOK 24 1 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>l (PusHuecKuit npakTikyM 16 16 hitps://m.eds00.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue konebars 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 Onrika 25 1 https://m.edso00.ru/39859¢f1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859¢ef1
Hroro no pazneny 5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorera [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 ®duszuka — pyHaaMeHTaabHas HayKa O IPUPOE 1 bubmmorexa LIOK
yiA e PHPOA https://m.edsoo.ru/1beef346
5 HayuHblif MeTO/1 TO3HAHUS U METO/IbI 1 bubnuoreka [IOK
WCCIICIOBaHUS (PU3NICCKUX SBIICHUN https://m.edsoo.ru/3a7fde29
DKCIepUMEHT U TEOpHs B IPOIECCe MO3HAHUS
3 npupoabl. HaGnroieHue u dSKCIIEpUMEHT B 1 Bubmiorexa OK
PUPOARL. P https://m.edsoo.ru/34c49931
¢buznke
bu6nunorexa LIOK
4 CrnocoOs1 u3MepeHus: GU3NYECKUX BETUIHH 1
P ¢ https://m.edsoo.ru/ca2def03
AOGCOIOTHAS M OTHOCUTEIbHASI TOTPEITHOCTH
5 U3MEpEeHUH (PU3NUECKUX BETUYHH. 1 bubmuoreka [IOK
3HaKomcmeo co cneyuanbHOCmvo https://m.edsoo.ru/7f18fda3
«Memponoeus u cmanoapmuzayus» Caml'TV.
MonenupoBanue B ¢pusuke. Poib u mecto
6 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM 1 bubmuoreka [JOK
Hay4YHOU KapTHUHBI MUDPA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
JESTENBHOCTH JIIOAEH
Mexannueckoe nBuxkeHue. Cucrema oTcyera.
but6mmorexa [IOK
7 OTHOCUTENHHOCTH MEXAHUYECKOTO IBHKEHUSI. 1
https://m.edsoo.ru/e9a52f02
[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH
8 Pannyc-BekTop MaTepHalbHONU TOYKH, €TO 1 bubnuoreka [JOK
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MPOEKIUU Ha OCH KoopauHaT. TpaekTopus.
[Tepememnienue. Cxkopocth. X mpoekiuu Ha
OCH KOOpJMHAT

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

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.

bubnunoreka LIOK

9 I'padmyeckoe onurcanne paBHOMEPHOTO
paguiccko P P https://m.eds00.ru/89ba7190
MPSIMOJIMHEHHOTO JBUKCHUS
10 CnoxxeHue nepeMeneHuidi U CKOpoCTeil. bubnnoreka [JOK
Pemnrenue 3anau https://m.edsoo.ru/761d18aa
HepaBHomepHoOe nBHXKeHHE. MTHOBEHHAs
11 cKopocTh. Yckopenue. [Ipamoinuneitnoe bubmorexa [JOK
P ' P P https://m.eds00.ru/a99549a7
JIBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM
12 I'paduueckoe onrcaHue MPSIMOIMHEHHOTO Bbu6moreka [JOK
JBUYKEHUS C IOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoOopaHoe majenue. Y cKopeHrue CBOOOIHOTO
13 rmaJicHus. 3aBUCUMOCTh KOOPAWHAT, CKOPOCTH bubmorexa HOK
g ' PA » CKOP ’ https://m.eds00.ru/f738109¢c
YCKOPEHUS OT BPEMEHH M UX TpaduKu
14 JIBu>keHue Tena, OpOIIeHHOTO MO YTIIOM K bubnuoreka [{OK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonmHeliHoe aBuxkenue. J[B>keHUe no
15 OKPY>KHOCTH. YTJIOBas U JUHEWHAsi CKOPOCTb. bubmuoreka [IOK
[Iepuon m yacrora. LleHTpOoCcTpEMUTENIBHOE U https://m.edso0.ru/33196fbe
MOJTHOE YCKOPEHUE
but6mmorexa [IOK
16 KontponbHas padota no teme "Knunemaruka"
P p https://m.edsoo.ru/1242f32e
IlepBrlif 3axkoH HeroTona. MHeprimanbHbIe
17 cnciema otcuéra. [TpuHiumn O’Ilz“)HOCI/ITeJILHOCTI/I bubmorexa [IOK
- pHiI R https://m.edsoo.ru/5a9%e4a64
lanunes. HennepuuanbHble CHCTEMBI OTCUYETA
18 Cuna. PaBHOnelicTByIOmAs cuiia. Bropoi but6mmoreka [IOK
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3akoH HeroroHa. Macca

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

19 B3aumoneiicteue ten. Tpernit 3akoH HproToHa bubnmorexa LHOK
https://m.edso00.ru/57dba505
20 [IpuHnun cynepno3unuu cuil. Pemenue 3anay bubnuoreka [JOK
Ha PUMEHEHKE 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DOKBUBAJIEHTHOCTh IPABUTALIMOHHON U bubmmorexa [JOK
. https://m.edsoo.ru/9aba2b0a
WHEPTHOIN Macchl
99 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO bubmmoreka [JOK
MaJICHUs https://m.eds00.ru/22757f26
JIBr>keHre HeOeCHBIX Te U UX
MCKYCCTBEHHBIX CITYTHUKOB. [lepBas
93 KOocMU4YecKasi ckopocTb. 3akoHbl Kemutepa. Bbu6moreka [JOK
3HaKomMcmeo ¢ UHCMUMymom asuayuOHHOU U https://m.edsoo.ru/11abfa0a
paxemuo-kocmudeckou mexruku Camapcrko2o
VHU8epcumema.
bubmmoteka IIOK
24 Cuna ynpyrocts. 3axo I'yka. Bec reia https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS.
JIBH>KEHUE B )KUJIKOCTH U Ta3e ¢ YYETOM CHUJIbI bubmmoteka IIOK
25 COIIPOTHUBIIEHUS CPEbL. 3HAKOMCMBO CO https://m.edsoo.ru/1fa86499
cneyuanvHocmouio « Texnonozcus https://m.edso0.ru/2cbh29676
mpancnopmuuix npoyeccosy Caml'TV.
26 Hasnenue. ['uapocratuueckoe 1aBiICHUE. but6mmorexa [IOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
but6mmorekxa [IOK
AbcomotHO TBepaoe Teno. [locTynaTenbHoe u
27 but6mmorekxa [IOK

BpalaTeJIbHOC IBUKCHHUEC TBEPAOIO TCIIa

https://m.edsoo.ru/2b95d57e
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MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalCHu:.

bubnunoreka LIOK

28
IInedo cuinl https://m.edso0.ru/653d3459
CroskeHue cuJl, IPUIIOKEHHBIX K TBEPAOM
29 teny. Llent T;DKEE:TH Telna yCJIOBI/ISIp ’ bubmmorexa [JOK
Y. p ' https://m.edsoo.ru/9aa79a7d
paBHOBECHSI TBEPAOTO Tena. Bubl paBHOBECHS
bub6nmoreka [IOK
30 Pemenue 3amau
A https://m.edsoo.ru/dc1caac0
31 Kontponbnas padota nmo teme "J[uHamuka. bubnnoreka [JOK
Craruka TBepaoro tena'" https://m.edsoo.ru/9f5a574c
Wmnynbc MaTepraibHON TOYKH, CUCTEMBI
39 MaTepHUaIbHBIX TOYCK. LIeHTp Macc CUCTEMBI bubnuoreka [{OK
MaTepHalibHbIX TOUeK. Teopema o IBUKEHUU https://m.edsoo.ru/4bb8294b
IIEHTpa Macc
NMmynbe cUITbI 1 U3MEHEHHE UMITYJIbCa Tena.
33 3aKkoH coXpaHEHHUs UMITyJIbca. PeakTuBHOE bubmorexa HOK
P ybea. https://m.eds00.ru/13f0a221
JIBIKEHUE
MoOMEHT uMITyJIbCa MAaTEPUAIIBHON TOYKH.
34 [IpeacraBieHne 0 COXpaHEHHH MOMEHTA bubmorexa [JOK
p p https://m.edso0.ru/d6532eb9
UMITYJIBCA B IICHTPATBHBIX MOJSIX
bubmmoteka IIOK
35 Pemenue 3amau
g https://m.edso00.ru/f7706d63
PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM
36 nepemenieHuu. ['padudeckoe npeacrapieHue bubnmorexa LOK
P P p https://m.eds00.ru/913974c7
paboThI CHITBl. MOIIIHOCTH CHJTBI
Kunernueckas sneprus. Teopema 06
37 M3MCHEHUN KMHETHYECKOH SHEPI U bubmorexa HOK
. P https://m.edsoo.ru/9a5e2e74
MaTepHUaTbHOW TOYKH
38 [ToreHmuanpHbIe U HETIOTCHITUAIBHBIC CHJTBI. bubmuorexa [{OK
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ITorenumanesHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/554bafcc

Tpetbst Kocmuueckasi ckopocTb. CBsi3b pabOTHI
HENOTEHLNAIbHBIX CUJI C U3MEHEHUEM

bu6nmoreka [IOK

39
MEXaHWYECKON PHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHUs MEXaHUYECKON IHEPTUr
Yupyrue u He 1€ CTOJIKHOBEHHUSI.
40 Y zzgeHHe Eeynff }JIITJH/I TSl BIeaTbHON bubmmorexa [JOK
P PHYIUH ATA 1A https://m.edso0.ru/f30f43b6
KHUJKOCTH
41 KonTponbHas pabota o Teme "3aKOHbI bubmmoreka [JOK
COXpaHEHUs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npeacraBiieHnit 0 IPUPOIE TEILIOTHI.
42 OcHOBHbIE Eono;ermI MKT pz[ipq) 3US bubmmorexa [JOK
' FHL https://m.edsoo.ru/b0a4445f
bpoyHoBCKO€E nBHXKEHUE
CtpocHue ra3000pa3HbIX, KUJKUX U TBEPIBIX
43 T;‘Ip Xapakre BfDKeHI/m 51 B?),IaHMo eﬁcIT);ImI brbmmorexa [IOK
- AP pA s https://m.edsoo.ru/c44d02e2
YaCTHI] BEIIECTBA
a2 Macca 1 pa3mepbl MOJIEKYJT (aTOMOB). bubmuoreka [IOK
KonnuectBo BemtectBa. [locTosinaast ABorazipo https://m.edsoo.ru/c5b72ab7
45 Temneparypa. Temiosoe paBHosecue. llkana bubnmnoreka HOK
Lenbcus https://m.edso0.ru/0070d493
but6mmorekxa [IOK
46 P
CHICHHC sa1ad https://m.edsoo.ru/1531aba5
but6mmorexa [IOK
47 u iras. I’
ACILHBIN Ta3. & a30BBIC SAKOHET https://m.edsoo.ru/1deb2367
48 VYpaBuenue MenneneeBa-Kianeiipona. bubnuotexa [JOK
Pemenue 3anau https://m.edsoo.ru/8d12c328
49 AOcoimoTHas TemriepaTypa. 3akoH JlaapToHa bubnuoreka [JOK
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https://m.edsoo.ru/14e02d1f

W3omporueccsl B uaeanbHOM rase ¢ Bu6muotexa [JOK

50
HOCTOSIHHEIM KOJIMUECTBOM BEIIECTBA https://m.edso0.ru/68878d51
I'paduueckoe npeacTaBiIeHHE N30MPOLIECCOB! bubnuoreka [JOK

51
M30TepMa, U30X0pa, n306apa https://m.edso0.ru/1344327b

bu6nmoreka [IOK

52 OcHoBHoe ypaBHeHne MKT

P https://m.edso0.ru/c8094721
bubmuoreka [IOK

53 Pemenue 3amau

g https://m.eds00.ru/10265a05
CBs13b a0CONIOTHON TEMIIEpaTyphl
TEPMOJIUHAMUYECKON CUCTEMBI CO CpEeaHEH

54 pMoA . N pest https://m.edsoo.ru/c38af875
KHMHETHYECKOM dHEpruei mocTynaTeaIbHOro
TETUIOBOTO JABIKCHUS €€ YaCTHI]

55 O06o001IeHre u cucTeMaTU3aIysa 3HaHUH 110 bubnuoreka [{OK
teme "OcHoBbl MKT" https://m.edso0.ru/09d12fd8

bubnmorexa LIOK

56 Kontponbras padota mo teme "OcHoBel MKT"

P P https://m.edsoo.ru/13adad59
TepMmoauHamMuueckas cucteMa. 3aJlaHnue
BHEIIHUX ycsoBul juist T/l cucreMsl.

57 BHelmHue v BHyTpeHHUE TapaMeTPBI. bubmuoreka [IOK
[Tapametpsl T/] cuctemsbl Kak cpeaHue https://m.edso00.ru/5f8d38a3
3HAYCHUS BEJIWYNH, OITMCHIBAIOIINX € Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMHUKH.

58 Camomnpown3sBonbHas penakcanus T/ cucteMsl bubmorexa OK

P p H https://m.edsoo.ru/8ec512f0
K TETUIOBOMY PaBHOBECHIO
59 Mogenp nieanbHOro ra3a B TEpMOJANHAMUKE. but6mmoreka [IOK

VYcnoBus TPUMEHUMOCTH 3TOM MOAEIHU

https://m.edso0.ru/29355001
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VYpasuenue MeHneneesa-Kianelpona u

bubnunoreka LIOK

60
BBIPAYKEHHE /11 BHYTPEHHEU SHEPTrUun https://m.edso0.ru/bal178d0
BeIpaxxeHue 111 BHyTpEeHHEN SHEPTUU
61 OJHOATOMHOI'0 UJICAJIbHOTO rasa. bubmuorexa [IOK
KBasucrarnueckue u HECTaTUYECKUE https://m.edsoo.ru/ac5cacl15
MIPOILIECCHI
DnemeHTapHas paboTa B TEPMOJAMHAMUKE.
62 Brraucnienue pabotsl o rpaduky npouecca Ha bubmmorexa LIOK
P P Y 1pott https://m.edsoo.ru/741d5738
pV-auarpamme
Temnonepenaua Kak crocod U3MEHEHUS
63 BHyTpeHHel sHepruu T]I cucreMsl 6e3 bubmmorexa [JOK
yip P https://m.edsoo.ru/3d734561
COBepIIeHUS PabOThI
64 KonBek1usi, TermionpoBOAHOCTh, U3JIy4YECHUE bubmmorexa [JOK
Hi POBOA > IR https://m.eds00.ru/157b54cd
KonnuaectBo Temnotel. TemmoéMKocTs Tena.
65 VY nenbHas U MoJIIpHas TEMII0EMKOCTH bubnnorexa [JOK
BEILECTBA. Y Ie/IbHAs TEII0TA CrOPaHUs https://m.edsoo.ru/7ba67355
TOTUTHBA
66 Pacuér xonuyecTBa TEIIIOTHI IpU bubmuoreka [IOK
Teroneperaye https://m.edsoo.ru/1db5ad4e
67 [Tonsitue 06 amnabaTHOM mporiecce. [lepBrrit bubnmorexa [JOK
3aKOH TEPMOJUHAMUKHI https://m.edso00.ru/d8098824
68 KomnmrdaecTBo TemioThl u paboTa Kak Mepbl bubnmnoreka [JOK
U3MEHEeHUs BHyTpeHHel sHepruun T/l cucremsl https://m.edsoo.ru/b047alcd
Bropoii 3akoH TepMOAUHAMUKH IS
69 aBI—II)OBeCHLIX u HIZ: ABHOBECHBIX MPOIECCOB Bubmmorexa [IOK
P P pont ' https://m.edsoo.ru/c6f4f464
HeoOpaTuMocTs IpUPOTHBIX MPOIIECCOB
70 [Tpunnumne! gecTBus Ternobsix MaruH. KIT/. but6mmoreka [IOK
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3naxomcmeo co cneyuanrbHOCmMaMu
Hnemumyma osueamerneii u sHepeemuyeckux
yemanogok Camapckozo yHugepcumema.

https://m.edsoo.ru/2e945513

bubnunoreka LIOK
71 MaxkcumansHoe 3Hauenue KITJ. Iukn Kapuo
A P https://m.eds00.ru/fe3857h9
bubnunorexa LIOK
72 Pemenue 3amau
. https://m.edsoo.ru/b3efal8b
DKOJIOTMYECKHUE aCIICKThI MCII0Jb30BaHHUS
73 TEIUIOBBIX JBHTrareiei. TemnoBoe 3arpsa3HeHUe bubmorexa LIOK
s . ' p https://m.edso0.ru/9867aaa7
OKpY>KaroIen cpebl
bubnunoreka LIOK
74 Pemenue 3amau
g https://m.edso00.ru/c8c70432
75 O060011IeHre U CUCTEMATU3aIMs 3HAHUH 110 bubnuorexa [IOK
teme "Tepmoaunamuka. TemioBbie MamvHb" https://m.edso00.ru/28d62b3f
76 KonTponbhas padota no teme bubmuoteka [IOK
"TepmoanHamuka. TernioBble MATUHBI" https://m.edsoo.ru/1b6e26¢c5
[TapooGpa3oBanue u KoHaeHcalus. Mcmapenue
77 u KII)/IHGHII)/IG VnenpHas Temiora ’ brbmmorexa [JOK
e https://m.eds00.ru/6f8e6777
napooOpa3zoBaHUs
HacwImenHbie ¥ HEHACHIIICHHBIC MTapPHI.
KadecTBeHHast 3aBUCUMOCTh TUIOTHOCTH H
JABJICHUS HACBHIIIICHHOTO 1Mapa OT
78 TEMIIEPaTyPhl, UX He3aBI/ICI/15100TL oT 00BEMa bubmmorexa [JOK
PaTyphl, https://m.edso00.ru/f5¢17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATypPhI KUTICHUS OT JIaBJICHUS B
KUJIKOCTH
79 BrnaxaocTts Bo3ayxa. AGCOTMIOTHAS U bubnmnorexa [JOK

OTHOCHUTCJIbHAsA BJIA)KHOCTD

https://m.edso0.ru/30ebbb79
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bubnunoreka LIOK

80 P
clieme sajat https://m.edso00.ru/18e95ff3
81 Tsépnoe teno. Kpucraminueckue u amopdHbie bubmmoreka [JOK
TeJla. AHU30TPOIHUS CBOMCTB KPUCTAJIIIOB https://m.eds00.ru/20a88a03
82 [InaBnenue u kpuctamm3auus. Y aqeinbHas bubnmnoreka HOK
TerioTa miasienus. Cyoaumanus https://m.edsoo.ru/6ee91e9f
eopmanmu TBEpAOTO Tena. Pactsikenue u
83 i[mg)nfe Cu BUT N?(I)[ nb FOnra. [penen bubmorexa HOK
- BT H): - ped https://m.edsoo.ru/dalaab10
yrnpyrux aedopmaruii
TennoBoe pacumpenne KUAKOCTEH U TBEPIBIX
84 Ten. AHra pMOHI/I3pM TeHHOBfIX Kone6aHI/II71pﬂ bubmmorexa [JOK
' P https://m.edso0.ru/7ba5edf2
YacTHUIl BEUIeCTBa
85 [IpeoOpa3oBanue sHEprUH B (Ha30BBIX Bbu6moreka [JOK
rnepexonax https://m.eds00.ru/97a0672f
bubmmoteka IIOK
86 b 0
PABHEHHE TEIIOBOTO banatica https://m.edsoo.ru/ab1521fb
bubmmoteka IIOK
87 P
CHICHHC sanad https://m.edsoo.ru/8ab7f40d
[ToBepxHOcTHOE HaTsKeHUE. KanusipHbie
88 sBJIeHUs. J[aBlieHUE 110 HCKPHUBIICHHOM bubmorexa HOK
' P https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO kuaKocTu. @opmyrna Jlammaca
O06001eHre U cucTeMaTU3aIys 3HaHUH 110
89 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA bubmmorexa [JOK
P B B ' https://m.edso0.ru/0b52575¢
da30BbIE IEPEXOABI
90 KonrtponbHast pabora o Teme "ArperarHsie bubmuorexa [IOK
cocrossHus BenlecTBa. @a3oBbie nepexoas” https://m.edsoo.ru/7dc2a739
01 DnekTpu3anus Tel U €€ MpOosIBICHUSL. bubnuoteka [JOK

Dnektpuueckuii 3apsia. [[Ba Buna

https://m.edsoo.ru/laff445f
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ANeKTpUYecKux 3apsaaoB. [IpoBogHuKy,
IURJIEKTPUKU U ITOTYITPOBOJAHUKN

DneMeHTapHbIN AEKTPUYECKUH 3apsil. 3aKOH

bub6nmoreka [IOK

92 COXPAHEHUS JIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/f49afd24

93 B3aunmopeiictBue 3apsanoB. Toueunsie 3apsibl. bubmmoreka [JOK
3akon Kynona https://m.edsoo.ru/445b7746

bubnunoreka LIOK

94 Pemenue 3anau https://m.edsoo.ru/6b87ec5a

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

95 Onektpuueckoe nose. Ero neiictBue Ha bubnnorexa [JOK
BJIEKTPUYECKUE 3apsIbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 9JE€KTPUYECKOTO MOJIS.

96 [TpoOHpbIii 3aps. JInHUKM HaNPsHKEHHOCTH bubnnorexa [JOK
anekTpuyeckoro nosst. OQHOPOHOE https://m.edsoo.ru/3dac6957
ANEKTPUYECKOE T10JIe

97 IToTeHIManbHOCTD 3JIEKTPOCTATUYECKOTO bubmmnoreka HOK
nosist. Pa3HOCTE OTEHIIMAIIOB U HAIIPSKEHUE https://m.eds00.ru/80021447
[ToTenunanpHas Heprus 3apsaa B

98 ANEKTPOCTATHYECKOM 1oJie. [ToTeHmman brbmmorexa LTOK

https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MO

99 CBs13b HAMPSHKEHHOCTH TIOJI U PA3HOCTH bubmmorexa [JOK
MOTEHINAIOB JJISI JIEKTPOCTATUYECKOTO TIOJISI https://m.edsoo.ru/df7a6838

100 [IpyHIMI cynepno3uuy dIEKTPUUECKUX bubmuorexa [IOK
oJIei https://m.edsoo.ru/Ocfe4a6e

but6mmorexa [IOK

101 Pemerte sanat https://m.edso00.ru/5a582263

102 [Tone Toueunoro 3apsna. [lose paBHOMEPHO bubnuoteka [JOK

3apsKEHHON cepsl

https://m.edsoo.ru/b297b5c3
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[Tosie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 mapa. [Tone paBHOMEpHO 3apsKEHHOM bubmmorexa [JOK
pd. P P P https://m.edsoo.ru/f7a665ee
OCCKOHEYHOM IIIOCKOCTH
104 IIpoBOIHMKY B 3IEKTPOCTATHYECKOM II0JIE. bubnuoreka [JOK
VYcioBre paBHOBECHS 3apsiIOB https://m.edso0.ru/32405eab
105 JMBAEKTPUKY U IOTYITPOBOHUKH B bubnmnoreka HOK
3JIEKTPOCTATUYECKOM I10J1e https://m.edsoo.ru/060ebab5
Konpaencarop. 21eKTpoEMKOCTh
106 KOH HeHcaTo pa Onex : 0EMKOCTH IIJIOCKOTO bubmorexa OK
g pa. P https://m.edso00.ru/845b4f73
KOHJIEHCaTopa
107 [TapannenprHOE COSAUHEHUE KOHICHCATOPOB bubmorexa OK
3 A A P https://m.edsoo.ru/d11e8ce7
108 IlocnegoBarenbHOE COCAUHEHUE bubnunoreka LIOK
KOHJIEHCAaTOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKeHHOTO KOHASHCAaTOpa bubmorexa [JOK
P P A P https://m.edso0.ru/73a34f18
bubmmoteka IIOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBrKeHue 3apsyKeHHON YacTHIIbI B bubnuoreka [{OK
OZHOPOJHOM JIIEKTPAUYECKOM ITOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o00mmeHre 1 cHCTEMaTH3alns 3HAHUH 110 bubmuoreka [{OK
Teme "DnekTpudeckoe mnoie" https://m.eds00.ru/5752603f
114 KonrtponsHas pabora o teme bubmuoreka [IOK
"JnexkTpuueckoe mnosne" https://m.edsoo.ru/cefe90e9
115 Cwuna toka. [TocTossHHBIN TOK. Y CIIOBUS but6mmoreka [IOK

CYIICCTBOBAHUS MOCTOAHHOI'O 3JICKTPUUICCKOTO

https://m.edso00.ru/233311b5
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TOKa

bubmuorexa [JOK
116 Wcrounuku Toka. Hanpsixenne u 3/1C https://m.e dSO(I)l.ru 10839115
117 3axon OMma 11 ydacTKa Lenu. JIEeKTPUYECKOe bubnuoreka [JOK
CONIPOTHUBJICHUE https://m.edsoo.ru/f14f251e
3aBUCHMOCTb COIIPOTUBIIEHUS OJHOPOAHOTO
118 MIPOBOJIHHUKA OT €0 JITMHBI U TIIOIIA TN Bubmaorexa ITOK
https://m.edsoo.ru/95fcdf51
MIONEPEYHOI0 CEYEHUS
119 VY nenbHOE COPOTUBIICHHUE BEIIECTBA. bubmmoreka [JOK
Permrenue 3amau https://m.edso00.ru/437f8300
120 [TocnenoBarenbHOE, MapaJIEIBLHOE, bu6nmorexa LIOK
CMEILIAHHOE COCIMHEHNE MPOBOJHUKOB https://m.edso00.ru/236f7e07
121 Pacu€t pa3BeTBIEHHBIX AIEKTPUUECKUX TIETICH. bubnnoreka [JOK
ITpaBuna Kupxroda https://m.edso0.ru/1794cf37
bubnnoreka [JOK
122 Pemterite aza https://m.edSO(])_.[ru/3881b469
123 Pabota snexkrpuueckoro Toka. 3akoH Jxoyms bubmmnoreka HOK
—Jlenna https://m.edsoo.ru/a3605c5¢
bubmuoreka [IOK
124 Pemterme sanat https://m.edso:)_.lru/6761bf0f
125 MOomHOCTB 2IEKTPUYECKOT0 TOKa. TeroBast bubmuoreka [JOK
MOIIHOCTb, BBIJIEIIIEMAsl HA PE3UCTOPE https://m.eds00.ru/99750a6f
bubnuotexa [JOK
126 Pemterne safas https://m.edsogru/eb72f024
127 OJIC u BHyTpEeHHEE CONPOTHUBIIEHUE bubnuotexa [JOK
HWCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 1715 TTOJTHOM (3aMKHYTO ) bubmuoreka [{OK

AJIEKTPUYECKON LIETH

https://m.edsoo0.ru/221f40fb
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bubnunoreka LIOK

129 Pemenne sanas https://m.edso00.ru/35800679
bu6nmoreka [IOK
130 MormOCTs HCTOTHAKA TOKA https://m.edsoo.ru/a0ae51d8
bu6nmoreka [IOK
131 Koporkoe sambikartue https://m.eds00.ru/546f5632
132 Konpaencarop B 11ermu mocTOSTHHOTO TOKa bubmorexa HOK
A pBl https://m.edsoo.ru/35368f3e
bubnunoreka LIOK
133 P
cHicme salat https://m.edsoo.ru/4410cef0
Pemenue 3agau mo treme "llocTostHHBIN bubnuoreka [IOK
134 .
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenune 3agau o teme "IlocToSHHBIN bubnuoreka [{OK
AIEKTPUYECKUNA TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau mo teme "TlocTosTHHBINM bubmuoreka [IOK
ANEKTPUYECKUNA TOK" https://m.edso0.ru/eb5d4687
O06o00mmenre 1 cucTeMaTH3alus 3HaHUH 110 bubnuoreka [{OK
137 . .
teMe "[locTosHHBIHN 2neKTpuyecKuii ToK" https://m.edsoo.ru/bfd7a050
138 Konrtponsnas padora no reme "[locTostHHBIH bubmuoreka [IOK
ANEKTPUYECKUH TOK" https://m.edsoo.ru/1885ddf1
DneKkTpruyecKasi MpOBOAUMOCTh Pa3IMUHBIX
139 BE eZIT)B DJIeKT IquCKHﬁ TOK BpMeTaJ'IJ'IaX bubmmorexa [TOK
t ' P ' https://m.edsoo.ru/da794295
CBepXxIpoBOIUMOCTh
DNEeKTpUYECKHUI TOK B pacTBOpax M pacIuiaBax
140 3JIEKTPOJIUTOB. 3aKoHbl Dapamest ajs bubmorexa I[JOK
P ’ P https://m.eds00.ru/4b423491
AJIEKTPOJIN3a
141 DneKkTpuYecKuii TOK B razax. [lmazma bubmmorexa [JOK

https://m.eds00.ru/92d92f76
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142 DNeKTpUYECKHUil TOK B Bakyyme. BakyymHbie bubmmoreka [JOK
PUOOPHI https://m.edsoo.ru/2E+160

bubnunorexa LIOK

14 7 OJIHMKA

3 DUCKTPHHCCKIH TOK B HOIYIIPOBOAHHIAX https://m.eds00.ru/ab61c660
bubnunoreka LIOK
0

144 IHomynposoanuiosbie puOOpL https://m.eds00.ru/83622200
duznyeckuil npaktukym no teme "M3mepenue

145 CWJIbI TOKA U HaNPSKEHUS B LIETIH Bbu6moteka [JOK
MOCTOSIHHOTO TOKA MPU MOMOIIY aHAJIOTOBBIX U https://m.edsoo.ru/5643ea56
U (POBBIX U3MEPUTEITHHBIX PUOOPOB"
duznyeckuil npakTukyMm no teme "M3ydyenue

Bbu6mmoteka [JOK

146 HEPAaBHOMEPHOTO JIBUKEHUS C LENbIO https://m.e dso?ru 176292f5¢
onpe/ieNieHNs] MTHOBEHHOH CKOpocTH" T '
duznyeckuil npaktukym mno teme "M3mepenue

147 YCKOpPEHUs IPU NMPSAMOJIMHEHHOM bubmuoreka [IOK
PaBHOYCKOPEHHOM JBH>KEHUU 10 HAKJIOHHOM https://m.eds00.ru/6960b6ef
miockocty"

148 ®uznueckuil NpakTUKyM 1o teme "M3yuenue bubnnorexa [JOK
JBUKEHMSI TeJla, OpPOIIEHHOTO TOPU30HTAIbHO" https://m.edsoo.ru/d1ea2402
@usnyeckuil NpakTukyM 1o teme "M3ydenue Bu6morexa LIOK

NOTMOTEK

149 MIOCTOSIHHOM
AABIDKCHIA TEA HO OKp )'/')KHOCTH ¢ https://m.edsoo.ru/bcf53514
110 MOAYJIKO CKOPOCTBIO
Pu3nyuecKkuil NpakTUKyM 1o Teme "M3mepenue

bu6muoreka [IOK

150 PaBHOJIENCTBYIOIIEH CHIIBI IPU JBUKEHUU https://m.e dso?ru /0b34dbsa
Opycka o HaKJIOHHOH MII0CKOCTH" T '
Pu3nyueckuil NpakTUKyM 1o Teme "M3yuenne

bubmuotexa [IOK
151 JIBIDKEHMS CHCTEMBI TEJI, CBI3aHHBIX HUTHIO, 1

MIEPEKUHYTON uepe3 JETKui 010K"

https://m.edsoo.ru/b55b81al
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duznyeckuil npakTukym 1o teme "M3mepenue

152 Kod(duimenTa TpeHus 1o BEIUYHUHE YTIIOBOTO bubmmorexa [JOK
t P It https://m.eds00.ru/b83b1607
kodddunrenta 3apucumoctu Frp(N)
DU3NYECKUN TPAKTUKYM I10 TEME
153 "Uccne OBaHI/IS CJIOB}II/IL;I ABHOBECHS bubmmorexa [JOK
. A y p " https://m.edsoo.ru/4a04f4f7
TBEPJIOTO TEJA, UMEIOIIETO OCh BPAILICHUS
154 ®uznueckuil NpakTUKyM 1o reme "M3mepenue bubmuoreka [{OK
UMITyJIbCa TeJla 10 TOPMO3HOMY IyTH" https://m.edso00.ru/856fh28e
155 ®uznueckuil NpakTUKyM 1o teme "M3yuenue bubmmoreka [JOK
n3obapHoro mnporecca' https://m.edsoo.ru/e0fe7e07
156 duznyeckuil npaktukym no teme "M3mepenue Bbu6mmoteka [JOK
YACIBbHOU TerIoéMKOCTH" https://m.edsoo.ru/2f2faa61
157 ®uznueckuil NpakTUKyM 1o teme "M3yuenue bubnnoreka [JOK
3aKOHOMEPHOCTEH HcIapeHust )KuAKocTen" https://m.edsoo.ru/6bla23b5
®uznueckuil NpakTUKyM 1o teme "M3yuenue
158 MpOTEKaHUS Tolfca B eﬁ cozepxa el}”/;q brbmmorexa LIOK
P | HETH, COACPATl https://m.edsoo.ru/ec424377
KOH/JIEHCATOP
@uU3NYECKUI NPAKTUKYM II0 TEME
159 "HccnegoBadne CMENIAaHHOIO COEMUHEHUS bubmorexa HOK
} https://m.edso0.ru/2b179d98
pPE3UCTOPOB
160 Ou3nyeckuil NpakTUKyM 0 TeMe bubmuoreka [IOK
"HaGmronenune snexrponnza" https://m.edsoo.ru/64b6e901
PesepBHelit ypok. O6001IeHNE U
161 CI/ICTI;MaTmZp us 3HaHI/II7IHl 1o TeMe bubmmorexa [JOK
" H" https://m.edso00.ru/ed017d93
Kunemaruka
162 PezepBHblit ypok. O600111eHNE U bubmuoreka [IOK
cucTeMaTu3alus 3HaHui no teme "JIlunamuka" https://m.edso0.ru/3149956b
163 PesepBubIil ypok. O60061eHIE 1 bubnuoreka [JOK
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cucreMarusanus 3Hanui mo teme "Craruka
TBEpAoro Tema"

https://m.edso0.ru/0f9752ac

PesepBHeIit ypok. O000IICHHE 1

bu6nmoreka [IOK

164 I "3 1
CHCTEMATH3ALIS 3HaHI/II/I"H0 TeMe "3aKOHEBI httos://m.eds0o.ru/6c0dface
COXPAHCHUS B MEXaHHUKE
PesepBusblii ypok. O0001IEHNE 1
165 CI/ICTiM&TI/ISZp Ust 3HaHPII>'IHl o TeMe "OCHOBBI 1 bubmiorexa LIOK
R . " https://m.edsoo.ru/de148976
MOJICKYJISIPHOKHUHETUIECKOU TEOPUU
PesepBusblil ypok. O0001IEHNE 1
166 CI/ICTI;)MaTI/ISZ.’p Ut 3HaHPII>'IHl 10 TEME 1 Bubmorexa HOK
" 3 " https://m.edsoo.ru/Obcc77cl
Tepmonuaamuka. TermmoBble MalTUHBI
PesepBHeIi ypok. O000IICHHE 1
167 cUCTEMATH3alHs 3HAHUH 10 TEME 1 bubnunoreka LIOK
"ArperarHble cocTosiHus BemecTBa. Da3oBbie https://m.edsoo.ru/59ca5c91
nepexonpl”
Pesepsusblil ypok. O000IIEHNE 1
168 CI/ICTEM&TI/ISZP W 3HAHWH 10 TEME 1 Bubmaorexa IIOK
" B " https://m.edsoo.ru/f2381c0c
DNeKTpUYEeCcKoe moJie
Pesepsusblil ypok. O000IIEHNE 1
P P 111 bubnuoreka [{OK
169 CHCTEMATH3aIMs 3HAHUI 110 TEME 1
" . . " https://m.edsoo.ru/3cae6dal
[ToCTOSHHBIN PTEKTPHUSCKUH TOK
PesepBusblil ypok. O0001IIEHNE 1
170 CI/ICTI;MaTmZp s 3HaHI/II7IHl o TeMe "Toku B 1 Bubmuorexa LIOK
B " https://m.edsoo.ru/cc7681d4
Pa3IMYHBIX Cpelax
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
B3anmoeiicTBHE NOCTOSIHHBIX MAarHUTOB U
1 IMPOBOJHUKOB ¢ TOKOM. MarHMTHOE T10JIE 1 bubmorexa [JOK
POBOA ' ' https://m.eds00.ru/487a8593
['mnore3a Amnepa
Bekrop marautHOM HHAYKIMA. [IpuHIMI
2 cyne 13031/1 1505 M&FHI/ITfIiI)? noneﬁp JII:IHI/H/I 1 bubmorexa OK
yrep VLI ' https://m.edsoo.ru/4clabcch
MarHMUTHON HHTYKIIUU
3 MaruuTtHoe 1nose nNpoBOJHUKA C TOKOM. OnbIT 1 Bbu6moreka [JOK
Opcrena https://m.edso0.ru/d35d5262
N bubmuoreka [IOK
4 C A 1
HI1a AAMIIEpa, €€ HANPABIICHHE H MOy https://m.edsoo.ru/26d9c5ba
bu6mmoteka IIOK
5 P 1
ClieHae sajad https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amnepa. 1 bubmmnoreka HOK
DNeKTPOU3MEPUTENHHBIE 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 [IOK
P t https://m.edsoo.ru/c97afaal
OJTHOPOJTHOM MarHUTHOM I10JI€
bubnunorexa LIOK
8 P 1
CHicHue sajad https://m.edsoo.ru/504e98c7
bubnunorexa LIOK
9 Pa6 JI 1
aboTa CIIbT Jlopentia https://m.edsoo.ru/d518be4b
10 Pemenue 3amau 1 but6mmoreka [IOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

https://m.edso0.ru/93617bd9

1 MarsuTtHoe 110JI¢ B BEIICCTBE. bubnunorexa LIOK
deppoMarHeTuky, napa- u JuaMarHeTUKu https://m.edso00.ru/30ff9608
12 OcHoBHBIE CBOICTBA (heppOMArHETUKOB. bubnmnoreka HOK
[Tpumenenue GpeppoMarHeTHKOB https://m.eds00.ru/0b58190a
bub6nmoreka [IOK
1 P "M n
3 elIeHre 3a7a4 1Mo TeMe "MarHuTHoe mosie https://m.edsoo.ru/5b55c307
bubmuoreka [IOK
14 P "M "
elIeHre 33124 1o TeMe "MarHuTHoe 1moJje https://m.edsoo.ru/41cAae8a
15 SIBIIeHME DNEKTPOMArHUTHOM UHAYKIWH. bubnnorexa [JOK
[ToTok BeKTOpa MAarHUTHOM MHIYKLIMU https://m.edsoo.ru/b3efalcl
bubnuoreka [{OK
1
6 DAL munyiumn https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMHU bubnnorexa [JOK
Dapanes https://m.edsoo.ru/a6dec188
bu6nmorexa LIOK
18 Buxpeoe anekrpudeckoe noine. Toku Pyko https://m.edsoo.ru/15abe140
bu6nmorexa LIOK
19 IJIC MEAYKIHH B BHOKYIMXCA IPOBO/IHHKAX https://m.edsoo.ru/0235cc02
bu6nmorexa LIOK
20 Penterre sazat https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 IT
pasito Jenta https://m.edsoo.ru/bbc22726
29 NunyktuBHOCTH. KaTylika HHIYKTUBHOCTH B bubmmorexa [JOK
IEeNH MMOCTOSIHHOTO TOKa https://m.edso0.ru/621eae9d
93 SAsnenue camonnaykuuu. IC bubnunorexa LIOK
CaMOMHIYKLIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MAarHUTHOTO TOJIST KaTYIIIKU C TOKOM. bubnuotexa [JOK
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DNEeKTPOMArHUTHOE T0JIe

https://m.edsoo.ru/b3cOad1l

25 Pemenue 3agau bubmorexa LOK
A https://m.eds00.ru/88f69d2b
26 O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 10 bubmuorexa [IOK
Teme "DnekTpoarnHamMuka' https://m.edsoo.ru/76484025
97 KontposbHas paboTa mo teme bubnmnoreka HOK
"DnexkTpoguHaMuka" https://m.edso0.ru/8ae09b98
28 Konebarenpuas cucrema. CBOOOIHEIC bubnunoreka LIOK
KoJiebaHus. ['apMoHnYecKre KojaeOaHus https://m.edsoo.ru/7c1db385
29 Kunemaruyeckoe v TMHAMHUYECKOE ONIMCaHNE bubnuoreka [IOK
KOJIEOATENIBHBIX IBKEHUHN https://m.edsoo.ru/87ce9498
DHepreTU4ecKoe onucanue. BeiBos
30 JTUHAMHUYECKOTO OMMCAHUS TAPMOHHYECKUX bubnuoreka [IOK
KoJIe0aHUH U3 UX SHEPreTHUECKOTo U https://m.edso0.ru/e3c99692
KHHEMATHYCCKOTO OITMCAHUS
bubnunorexa LIOK
31 A OaHuii
MILTHTY 2 H $232 KoNeOaKHHA https://m.edsoo.ru/7a0c439a
ITepuon u yactota xkonedanwuii. [lepros
MaJbIX CBOOOIHBIX KOJIEOaHUHI
32 MaTteMaTH4ecKoro MasTHuka. [lepro bubmorexa HOK
. - Leprod https://m.edso0.ru/e0399319
CBOOO/THBIX KOJICOAHUI TIPYKHHHOTO
MasTHHKA
33 3aryxaromue koneOanus. BeIHyKIeHHBIC bubnmnoreka [JOK
kosebanus. PezoHanc https://m.edso0.ru/72e93d09
but6mmorekxa [IOK
34 A 0
BTOKOICOARHA 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 bubmmoreka [JOK
KOJIeOaHUsI B My3bIKQJIbHBIX HHCTpYMEHTax" https://m.edso0.ru/8ef587be
37 O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 10 bubmuorexa [IOK
teMe "MexaHndeckue KoneOanus" https://m.edsoo.ru/eb84182f
DNEeKTpOMarHUTHBIE KOJICOaHUsI. bubnmnoreka HOK
38 .
KonebaTtenbHblit KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTUTYIbI
39 3a E)I 'Z KOHJICHCATOpa C aMILUIUAT o};l CHJIBI bubmmorexa [JOK
DA A P yA https://m.eds00.ru/093f9afl
TOKa B KOJIeOaTeIbHOM KOHTYpe
3aKOH COXpaHEHMsI SHEPTUU B U1E€ATbHOM bubnuorexa [IOK
40
K0J1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarolue IeKTPOMarHuTHbIe KOJIeOaHusl.
41 BLII}-IfX E-II-IHBIC 3JIeII<)T OMarHUTHbBIE bubmmorexa [JOK
e P https://m.edsoo.ru/5e668619
KoJieOaHus
42 IIepemeHHBIH TOK. Pe3ucTop u KOHIEeHCcaTop B bubmmnoreka HOK
LIEH IEPEMEHHOI0 TOKA https://m.eds00.ru/84836152
43 Karymka HHIyKTHBHOCTH B LIEIN bubmmnoreka HOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa [u1sl SIeKTPUYECKOHN Lenu bubnnorexa [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MomHOCTh EPEMEHHOTO TOKaA.
45 AMII'E'II/IT HOCpI/I elCTBYIOIIIEE 3HAUCHHE Bubmmorexa [IOK
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 bubmmorexa [IOK

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

48 nepeaayda u moTpeOIeHUE ICKTPUISCKON bubmmorexa [JOK
https://m.edsoo.ru/f97418ae
SHEPrUn
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE
anekTpo3nepruu. Kynbrypa ucnoiab30BaHus
49 3JIEKTPOIHEPTUHU B TOBCEAHEBHOM KU3HHU. bubmmoreka [JOK
3uaxomcmeo co cneyuanbHOCMvio https://m.edsoo.ru/a6f74d93
«Dnexmposnepeemuxa u 21eKmpomexHuKa»
Canl'TyY
bubnunoreka LIOK
>0 Pemeriuc sazas https://m.edsoo.ru/ee6677ed
bubnunoreka LIOK
°1 Pemeriuc sazas https://m.edsoo.ru/7cab59f8
59 O060061IeHre U cucTeMaTu3alus 3HaHu#| 110 bubmuorexa [IOK
Teme "DJeKTpOMarHuTHbIe KojebaHus" https://m.edso0.ru/401024a9
53 MexaHnn4eckne BOJHbI. XapaKTEPUCTUKH bubmuoreka [JOK
MEXaHWYECKHUX BOJIH https://m.edso00.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmorexa HOK
https://m.edso00.ru/d9ae1000
bubmmoteka IIOK
> 3Byk. XapaKTepucTikit 3pyka https://m.edso0.ru/138b6f09
56 Wndpazsyk u ynprpassyk. lllymoBoe bubmuorexa [IOK
3arpsI3HEHUE OKPYKAIOLIEH CpeJibl https://m.edso00.ru/7380038f
bubnunorexa LIOK
> Pemmeame saza https://m.edsoo.ru/cfd918bf
58 DneKTpoMarHuTHbIE BOJIHBL. M3mydeHune bubmmorexa [JOK
3JIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus AEKTPOMArHUTHBIX BOJH. CBOMCTBA bubnmoreka [JOK



https://m.edsoo.ru/f97418ae
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SJICKTPOMArHMuTHBIX BOJIH

https://m.edsoo.ru/d01b818c

[IIxana »1eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne 37eKTPOMarHUTHBIX BOJIH B

bu6nmoreka [IOK

60
TEeXHHKE U OBITY. 3Hakomcmeo co https://m.edsoo.ru/49be1f9e
cneyuanvrHocmoio « Paouomexnuxa» IHI'YTH
[IpuHIMIIBI paTUOCBSI3U U TEIEBUACHUS.
61 Pf I/IOLJ['IOKa I:/Iﬂﬂ DJeKT OMaFHI/ITHI(;e bubmorexa LOK
A 1 p N https://m.eds00.ru/9f96f1f8
3arpsi3HEHUE OKPYKAIOIIEH Cpe bl
62 KonTponbnas pabota no teme "KoneGanus u bubmmoreka [JOK
BOJIHBI" https://m.eds00.ru/4f7985a0
63 Cgert. 3aKOH MPSAMOIUHEIHOTO bubmmoreka [JOK
pacrnpocTpaHEeHUs CBETa https://m.eds00.ru/f9566406
64 Pemenue 3a1ay Ha npuMEHEHNE 3aKOHA bubnnoreka [JOK
MIPSIMOJIMHENHOTO paclpOCTPAHEHUsI CBETA https://m.edsoo.ru/ea32d455
65 Otpaxxenue ceta. [Lmockoe 3epkaio. bubmuoreka [IOK
Cdepuueckoe 3epkano https://m.edso0.ru/a005d2bb
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCUTEIBbHBIN MOKa3aTes b MPEIIOMIICHUSI.
66 [TomHOE BHYTpEHHEE OTpaKeHHE bubmorexa LOK
vap P ’ https://m.edsoo.ru/bc2e55cd
[IpenenbHbIN yroa NOTHOTO BHYTPEHHETO
OTpaXKEHUs
67 Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHOB bubnuotexa [JOK
OTPAXKEHUS U MPETIOMIICHHUSI CBETa https://m.edso0.ru/49d830a9
68 Xon nydeit B mpusMe. Jlucnepceust cBerta. bubnmnoreka [JOK
CrnoxHsIii cocTaB O6emoro cBera. LBet https://m.edsoo.ru/d8elc3be
69 JInH3bl. POKYCHOE PACCTOSIHUE U ONTUYECKAS bu6muoreka [JOK
CHUJIA JIMH3BI https://m.eds00.ru/60441359
70 [TocTpoenue n3o0pakxeHU B JIMH3aX U UX bubnuoreka [JOK
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cuCTeEMaXx. YBEIUYEHUE JINH3EI

https://m.edsoo.ru/bb53b1d5

Pemenne 3aaa4 Ha IIOCTPOCHUC

71 M300pakCHUH, MOJy4aeMbIX C IIOMOIIBIO bubmorexa LOK
p > HOIYH - https://m.eds00.ru/5a868f09
JINH3
72 ['ma3 kak onrudeckas cuctema bubmorexa LOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anau. [lpenens npuMEHUMOCTH bubnnoreka [JOK
reOMETPUYECKON ONTUKU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETa U METObI €€ U3MEPECHUS bubmorexa HOK
P s P https://m.edsoo.ru/f32aab06
bubmuoreka [IOK
7 Hucniepens caeta https://m.edsoo.ru/lel6cc6e
bubmuoreka [IOK
76 Hurepdepenuns ceeta https://m.edso0.ru/5fc0c638
77 KorepeHTHbIe HCTOYHUKU. Y CIIOBUS bubmuoreka [IOK
Ha0JIt0/IeHUsI MAKCUMYMOB 1 MUHUMYMOB https://m.edso0.ru/c6416d48
bu6nmorexa LIOK
78 P
CHICHAC sakad https://m.edso0.ru/3061de2b
bubnmorexa LIOK
7 I1
d PHMCHCHHE HHTCPdCpeHIIHH https://m.edso0.ru/668edbc8
bubnunorexa LIOK
80 Jlacppaxups ceera https://m.edsoo.ru/12ed04b5
JudpakionHas pemeTka. Y cioBue bubnuoreka [IOK
81
Ha0Jt0/IeHNUs TJIABHBIX MAaKCUMYMOB https://m.edso00.ru/f998d964
bubnunorexa LIOK
82 Pemerve 3anas https://m.edsoo.ru/d58c411a
83 [TonepeunocTs cBeTOBBIX BOJH. [lonspuzarus bubmuorexa [{OK

CBCTa

https://m.edso0.ru/e9890fe9



https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
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

bubnunorexa LIOK

84 P
CHICHHE 3a/ad https://m.edso0.ru/c56c8158
CBeTOBBIC ABJICHHS B IPUPOE. SHAKOMCMBO
bubnunorexa LIOK
85 co cneyuanbHocmvio « Comonuka u
https://m.eds00.ru/0b36363d
onmourngopmamuxay [II'VTHU.
86 O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 10 bubnuorexa [IOK
teme "OnTuka" https://m.edsoo.ru/8a14748b
bubnuoreka [IOK
87 K 0 O
OHTpOJIbHAsS paboTa 1o TeMe «ONTuKa https://m.edsoo.ru/82315ddA
['paHUIBI MPUMEHUMOCTH KJIACCUYICCKOM
88 MEXaHUKH. 3aKOHBI JICKTPOAUHAMUKH H bubmmorexa [JOK
’ po https://m.edso0.ru/c9bd77cb
MIPUHIIAIT OTHOCUTEIIEHOCTH
89 [TocTynatel cienuanbHOM TEOPUU bubnuoreka [{OK
OTHOCUTEIbHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOM HHTEPBA.
[IpeobpazoBanus Jlopenma. Ycimosue
90 I pI/I‘{I/III;HOCTI/I OTHO(I:)I/IT;'ILHOCTL bubmorexa HOK
P ' https://m.eds00.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMeIJICHHE BpEMEHH U
COKpAIlIeHHUE JITTUHBI
01 DHeprusi ¥ UMINYJIbC PEIATUBUCTCKOMN bubmuoreka [JOK
YaCTUIIbI https://m.edso00.ru/853a64fc
92 CBs3b MACCBHI C SHEPTUEH U UMITYJIBCOM bubnuotexa [JOK
PETNATUBUCTCKON YaCTHUIIBI. DHEPTUS TTOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEIIIOBOE M3TyUEHHE bubmorexa HOK
yi https://m.edso0.ru/f54035a5
but6mmorekxa [IOK
94 3 B
AKOH CMELICHILT DA https://m.edso0.ru/1c5ff752
95 I'ummoresza M. Ilnanka o kBanTax. ®OTOHEI but6mmoreka [IOK
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https://m.edsoo.ru/a5ffa218

96 DHeprusi U UMIyJbc poToHa bubmmorexa [JOK
P 4 https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. I'. CTonerona. bubmmoreka [JOK
3akonbl Gpotorpdekra https://m.edsoo.ru/8c68e5b9
08 VYpasaenue DitamTeitHa s potodrddexra. bubmmoreka [JOK
"Kpacnas rpaanna” pororddexra https://m.edso0.ru/01ef4556
bubmuoreka [IOK
99 Jasnenue ceera. Onbitel I1. H. JIeOeneBa httns://m.edsoo.ru/64bAF966
bubnunoreka LIOK
1 B i
00 OJIHOBBIC CBONCTRA HacTHll https://m.edsoo.ru/f59cfcec
Bounnsl ne bpoiins. {nvuna BoaHsl 1e bpoiins
101 u aSMGHI)I §6H3CTI/IIJ[IOK3HI/I33 I/II/II[ ’ bubmmorexa [IOK
P P N B https://m.edsoo.ru/5df8bafl
JBUKYIICHCS YaCTHIIBI
102 KopmyckynnsipHO-BOJTHOBOM Tyaan3m bubmorexa HOK
PIyCKyIAp a4 https://m.edsoo.ru/8ccab62a
bu6mmoteka IIOK
1
03 Jlicppakiuus SICKTPOHOB Ha KpHCTALIaX https://m.edsoo.ru/30dbal8c
Crrenn(rka U3MepeHu B MUKPOMUDPE.
104 COO”I[IH:)bHICHI/IH Helc))n € eJIéHH(f)CTepr bubmorexa LOK
. peA https://m.eds00.ru/65783dec
I'eiizenOepra
but6mmorekxa [IOK
1 P
05 CUICHHE rpaduHecKiX sajat https://m.edso0.ru/e70195bd
N bubnuotexa [JOK
1 P
06 CUCHHE PaciCTHbIX 3akad https://m.edsoo.ru/ee9b3182
KonTponbHas pabora no temam: "OCHOBBI bu6muoreka [JOK
107 .
CTQO", "KopryckyasipHO-BOTHOBOM Tyanu3m" https://m.edsoo.ru/c3de891a
108 OnbITHI 10 UCCIIEOBAHNIO CTPOEHUS aTOMA. bubmuotexa [JOK
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[Tnanerapuast Mmogens aroma Pesepdopaa

https://m.edso0.ru/312b750a

bu6nmoreka [IOK
109 Hocryratet bopa https://m.edsoo.ru/404dfa9a
110 Buasl cnektpoB. CriekTp ypoBHEH 3HEpruu bubnmnoreka HOK
aToMa BOJOpOJIa https://m.edsoo.ru/cf74b1la
111 CrnoHTaHHOE Y BBIHYKJICHHOE U3J1y4YCHUE bubnuorexa [IOK
cBeTa https://m.edso00.ru/f945d85¢c
bubnunoreka LIOK
112 Jlasep https://m.edsoo.ru/2288a0c4
Hyxknonuas monens sapa [elizendepra-
113 I/I}BlaHeHKO. 3apsn u MafJ)COBOG qncn(l)) anpa. bubmmorexa [JOK
https://m.edsoo.ru/34ada5de
H3oTonel. PaguoakTuBHOCTH
3aKoH paJiMoaKTUBHOTO pacnajaa. CBoiicTBa
MOHU3HPYIOUIETO U3NIy4eHus. Biausinue
114 PagUOAKTUBHOCTHU Ha )KUBBIE OPTaHU3MBI. bubmmnoreka HOK
Ho3umerpusi. 3nakomemeso co https://m.edsoo.ru/aab98bef
cneyuanvHocmoio « Texnocghepnasn
oesonacnocmoy Caml'TV.
DHeprus CBA3U HYKJIOHOB B szipe. SnepHbie
cuibl. [ledekt macce sapa. SAnepHbie
115 peakimu. SnepHsie peakTopsl. [IpoGiembl bu6muoreka [JOK
YIIPaBIIEMOr0 TEPMOSAIEPHOIO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTMYECKUE aCHEKThI Pa3BUTHUS SIIE€PHOM
SHEPTETUKHU
Mertoabl perucTpauu U UCCIEeI0BaHUS
3J1eMeHTa13HLIX yactull. DyHgameHTanbHbIE BuGmorexa [IOK
116 B3auMOJeiCcTBUSA. baprnoHbl, ME30HBI U

nentoHsl. [Ipencrasnenune o CtanaapTHOM
Mozenu. KBapk-rirooHHas MOZEIb alpOHOB

https://m.edsoo.ru/lac08a5b
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®usuka 3a npenesnamu CTaHIaApTHON MOJEIH.

117 Témuas Mmatepust U TEMHasE SHEPTH bubmmorexa [JOK
P " P https://m.eds00.ru/c026fd37
EnunctBo dusznueckoil KapTUHBI MUpa
Oranel pa3BUTHS ACTPOHOMUHU. 3HAYEHUE bubnuoreka [JOK
118
aCTPOHOMUH https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
119 0OBSCHEHHS IPUPOABI KOCMHUYECKHUX bubnnoreka [JOK
00BEKTOB. MeTOIbI aCTPOHOMHUYECKHX https://m.eds00.ru/39c44028
HCCIICIOBAHU I
CoBpeMeHHbIE ONTUYECKUE TETIECKOTIbI,
120 aJMOTEJIECKOITbI, BHEaTMOChepHas bubmorexa HOK
pal ’ P https://m.edsoo.ru/4877aale
aCTPOHOMHUS
121 Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKUE bubnunoreka LIOK
3BE3MbI, IIAHETHI, UX BUAUMOE ABHKCHHUE https://m.edsoo.ru/aac588eb
Comnneunas cucrema. Comnnite. ConHeuHnas
122 akTUBHOCTE. McTounuk sneprun ConHna u bubmorexa LHOK
. ' P https://m.eds00.ru/22748eb4
3BE3]
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
123 Juarpamma "crieKTpaabHBIN KJIacc — bubmmorexa [TOK
P " P https://m.eds00.ru/42169944
CBETUMOCTh
124 3Be3/1bI IJIaBHOM MOCIIEI0BATEILHOCTH bubmmorexa [JOK
A A https://m.edso0.ru/b3ch766¢
Buytpennee crpoenue 3837 CoBpeMeHHBIE
IIPEICTABICHUSI O IPOUCXOXKICHUH U bubnuoreka [IOK
125 "
spostronny CoJiHIA U 3BE3. DTallbl )KU3HU https://m.edsoo.ru/d09da494
3BE3]T
126 Mneunsii [1yte — Hama "anaktuka. Tumnst bubmuoteka [IOK

rajJlakTuk. YEpHbIE ABIPBI B A1pax rajJakTHK

https://m.edsoo.ru/7cd10a0a
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Bcenennas. Pacummpenue Beenennoil. 3akon

bubnunorexa LIOK
127 Xab6ua. Teopust bonbiioro B3peiBa. https://m.edsoo.ru/3dbdfod?
PenukroBoe nznmyueHue
128 MacmrabHasi cTpykTypa BeeneHnHoi. bubnmnoreka HOK
MeraranakTuka https://m.edsoo.ru/ce234633
bu6nmoreka [IOK
12 H &
9 epeméHHbIe MPOOIeMbl ACTPOHOMHH https://m.edsoo.ru/d37d9ffe
Ou3nyeckuil MPakTUKyM IO TeMe
130 "HccnenoBanue JeicTBUS TOCTOSIHHOTO bubmmorexa LIOK
A 8 " https://m.edso0.ru/67361aef
Mar"HuTa Ha paMKy ¢ TOKOM
131 ®u3nuecKuil NPaKTUKYM IO TEME bubnuorexa [IOK
"U3mepenue cuiabsl Ammepa https://m.edsoo.ru/fcae91e9
@uU3NYECKU IPAKTUKYM 110 TEME
132 "HccnenoBaHue sIBIEHUS YIEKTPOMarHUTHOM https://m.edsoo.ru/c36658da
UHAYyKIUN"
du3nyeckuil NpakTUKyM IO TeMe bubmuoteka [IOK
133
"UccnenoBanue sSiBIEHUS CAaMOMHTYKITUN" https://m.edsoo.ru/b8fb6391
Pu3nYeCcKuil IPAKTUKYM 110 TEME
134 "N3mepeHue neprojia CBOOOIHBIX KoJieOaHU Bubmorexa IIOK
P prox 8 " https://m.eds00.ru/5d159d35
HUTSIHOTO U TIPY>KUHHOTO MAasITHUKOB
DU3NYECKUN TPAKTUKYM I10 TEME
135 "IIpeo6 a3OBa1£)He 3HGYI;"/[I/II/I B NIPY>KUHHOM Bubmmorexa [IOK
beodp " P Py https://m.edso0.ru/a28026bd
MasiTHUKE
@u3nYeCKUil NPAKTUKYM IO TEME
"HccnenoBanue NepeMEHHOr0 TOKa Yepe3 bu6muoreka [IOK
136 N
MOCJIEA0BATEIBHO COCANHEHHBIE https://m.edsoo.ru/89dc2d90
KOHJIEHCATOP, KaTyLIKY U PE3UCTOP»
137 dusnyeckuil MpakTUKyM 10 Teme "M3yuenune bubnuotexa [JOK
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rapamMeTpoB 3BYKOBOM BOJIHBI"

https://m.edsoo.ru/b100661a

DU3NYECKUI TPAKTUKYM I10 TEME

138 "TTony4yenue n300paKeHUS B CHCTEME U3 bubamorera LIOK
. P " https://m.edso00.ru/42569eal
IJIOCKOT'0 3€pKaja U JIUH3BI
DU3NYECKUI TPAKTUKYM I10 TEME
139 "U3mepenue hOKyCHOTO pacCTOSHUS bubmorexa LOK
P Y " P https://m.edso00.ru/b879fb3f
paccenBarOIINX JIMH3
®u3nuecKuil NPAKTUKYM IO TEME
140 "Habmonenue qudpakuuu, nHTepepeHInn buGnuorexa [IOK
P . peep https://m.edsoo.ru/8b7ac737
Y NOJISIpU3alMU CBETa
@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHne UMIyabCa U YHEPTUU
141 emeI/IBI/ICTCKI/IX ‘la(}:/TI/ILI (o Q)OF;OF adusim bubmmorexa [IOK
p P https://m.eds00.ru/63756¢47
TPEKOB 3aPSDKEHHBIX YaCTULl B MATHUTHOM
none)"
@uU3NYECKU NPAKTUKYM II0 TEME
" . bubmuoreka [IOK
142 N3mepenue nocrossHHOM [1nanka Ha ocHOBE
) https://m.eds00.ru/eb916f82
uccnenoBanus Gorordpdexra
@uU3NYECKU NPAKTUKYM II0 TEME
143 "UccnenoBanue criekTpa pa3pekeHHOTO bubnmnorexa [JOK
aTOMapHOI0 BOJIOPO/a U U3MEPEHUE https://m.edsoo.ru/ec651eb8
noctostHHOW Punbepra"
Pu3NYECKU IPAKTUKYM 110 TEME
144 "UccnenoBanne paiMoakTUBHOTO (hoHA C bubmmorexa [JOK
A bai " https://m.edso0.ru/c3dabe6e
HCIOJIb30BaHUEM JI03UMETpa
Pu3NYECKU IPAKTUKYM 110 TEME En6 OK
N noInoTeKa
145 "Habmronenus 3B€31H0r0 HeOa 1

HeBOOpy)KéHHBIM T'J1a30M C MCIIOJIb30BAHUEM

https://m.edso0.ru/1072021e
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KOMITBIOTEPHBIX MPHIOKEHUHN IS
OTIpe/IeIICHUS TTOJIOKEHHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBEpHOIO MOMyIIapys U SIPKUe
3BE36I"

0O0001IeHYE ¥ cucTeMaTU3aluus 3HaHuii. Poib

146 (GU3MKU ¥ aCTPOHOMHUM B SKOHOMHUYECKOH, Bu6mmoteka [JOK
TEXHOJIOTHYECKOM, COLIMAIBHOM M STHUSCKOM https://m.edsoo.ru/ad6ddeed
chepax IeaTeIbHOCTH YelIOBEeKa
O06o01IeHre U crucTeMaTu3anus 3HaHui. Poib

147 1 MecTO (DM3MKH U aCTPOHOMHUU B bubmorexa LIOK

. N https://m.edsoo.ru/18f19f7c
COBPEMEHHOM Hay4yHOU KapTUHE MHpa
O06o01IeHre U crucTeMaTu3anus 3HaHui. Poib
(busnueckoit Teopun B GOPMUPOBAHUH

148 MIPEACTABICHUH 0 (PU3NYECKOI KapTHHE MUPa, bubmuoreka [IOK
MecTO (GU3UYECKON KapTHHBI MUpa B 0011IEM https://m.edsoo.ru/e7d400f4
PSAYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIpeJICTaBICHUI O PUPOE

149 O06o00mmenre 1 cucTeMaTH3alns 3HaHUH 110 bubnuoreka [{OK
teme "Kunemaruka" https://m.edsoo.ru/b032fc4b

150 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmuoreka [{OK
teme "Kunemaruka" https://m.edso0.ru/4e31b507

151 O06o0011ieHre 1 cucTeMaTu3alys 3HaHu# 10 bu6muoreka [JOK
teme "JluHamuka" https://m.edsoo.ru/2dfbafc5

152 O06o00mmeHre 1 cHCTEMaTH3alns 3HAHUH 110 bubmuoreka [{OK
teme "Cratnka TBepaoro tema" https://m.edsoo.ru/3cca482e

153 O06o00mIeHre 1 cucTeMaTr3aIis 3HaHUH 110 bubmuorexa [{OK

TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKeE"

https://m.edso0.ru/32a4d1a0
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O06001IeHYE ¥ cUCTEMATU3aLMU 3HAHUN 1O

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOI buGnuorexa [IOK
" yp https://m.edsoo.ru/ed440ca8
TEOPHUH
155 O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 110 bubnuorexa [JOK
teMe "Tepmoaunamuka. TennoBsle MalinHbL" https://m.edsoo.ru/c63f7c10
O00011IeHIE U CUCTEMATHU3aIUsl 3HAHUN 110
156 TeMe "ArperaTHble COCTOSIHUS BEIECTBA Bubmaorexa ITOK
P B B ' https://m.edso0.ru/1d36b5b1
@Pa30BbIE IEPEXOABI
O00011IeHIE U CUCTEMATHU3aIMsl 3HAHUN 110 bubnunoreka LIOK
157
Teme "Dnekrpuueckoe nose"” https://m.edsoo.ru/3bf0def9
O060011IeHrEe U CUCTEMATU3aIMs 3HAHUH 110 bubnuorexa [JOK
158 " (v 4 "
teme "[IoCTOSIHHBIN AIEKTPUUECKUNA TOK https://m.eds00.ru/71453ee6
159 O00011IeHIE U CUCTEMATHU3aIisl 3HAHUN 110 bu6nmoreka LIOK
teMe "Toku B pa3nnyHbIX cpeaax” https://m.edsoo.ru/3d40077a
160 O06o00611eHre U cucTeMaTu3alus 3HaHu| 10 bubmuoreka [IOK
TeMe "MaruutHoe noie" https://m.edsoo.ru/3b4c06ae
Pesepsusblil ypok. O000IIEHNE 1
161 CI/ICTEM&THSZII;)I/ISI 3HAHUHU 110 TEME bubmorexa HOK
" " https://m.eds00.ru/053e2248
DNEeKTPOMarHUTHAS WHIYKIIHS
Pesepsusblil ypok. O000IIEHNE 1
162 CI/ICTEM&TI/ISZP WS 3HaHUH 110 TEME Bubmuorexa IOK
& https://m.eds00.ru/d6310bfd
"Mexannyeckue konedanus"
PesepBHsblil ypok. O0001IIEHNE 1
163 CI/ICTI;MaTmZp W 3HAHUU 110 TEME Bubmuorexa IOK
H https://m.edsoo.ru/5e2bb83d
"DJIeKTpOMarHuTHEIE KoeOanus"
PesepBHsblil ypok. O0001IIEHNE 1
P P . bubnuotexa [JOK
164 CUCTEMATHU3AaIH 3HAHUH 10 TEME

"MexaHHUYeCKUE U 3JIEKTPOMArHUTHbBIE

https://m.edsoo.ru/96a7a2dd
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BOJTHEI"

165 PesepBHbIil ypok. O600111IcHIE 1 1 bubnmnoreka HOK
cucreMaru3anus 3HaHuu mo teme "Onruka" https://m.edso0.ru/52ad1603
PesepsHEIil ypok. O0001IIEHNE U

P P ?l " bubnunorexa LIOK
166 cucreMaru3anys 3HaHui 1o teme "OCHOBEI 1
https://m.edsoo.ru/5beclc65
CTO"
PesepBusblil ypok. O000IEHNE 1
167 CI/ICTEM&TI/ISZP Ust 3HaHI/II§Iu 10 TEME 1 Bubmiorexa HOK
" B N " https://m.edsoo.ru/f7c59d38
KopryckyssipHO-BOJTHOBOH JTyain3m
PesepBusblil ypok. O000IEHNE 1
168 CI/ICTEMaTI/I?,Zp nst 3HaHH;III o TeMme "dusuka 1 Bubmrorexa IIOK
" B https://m.edso0.ru/1f511654
aroma
PesepsHElil ypok. O0001IIEHNE U
169 CI/ICTzMaTI/I?;Zp s 3HaHI/II\/'IHl o teMme "dusuka 1 Bubmrorexa IIOK
R " https://m.eds00.ru/905c5ce0
aTOMHOTO SIJIpa M 3JICMEHTAPHBIX YaCTHI]
PesepBusblil ypok. O000IIEHNE 1
170 CI/ICTI;)MaTI/BZP 158:| 3HaHI/II>'IHl o TeMe "DIeMEHTBI 1 Bubmorexa LIOK
L}, https://m.edsoo.ru/2bffb94c
acTpo(U3HUKH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

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

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKON JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTh TpaHUIBl MPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIENICH:
MaTepHaibHas TOUKa, MHEPIHaIbHas CUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHS ra30B, )KUJIKOCTEH U TBEPIBIX TEIl,
TOYCYHBIN JIEKTPUUYECKUM 3apsi — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3HaBath pu3nveckue sBIeHUs (IPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUYECKONH TEOpUU  CTPOEHUs
BElIeCTBA M JJIEKTPOJWHAMUKHU: pPABHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBUKCHHE, CBOOOJHOE TAaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tei; Auddysus, OpOoyHOBCKOE
JBIDKEHUE, CTPOEHHUE XKMJIKOCTEH U TBEPABIX Tel, U3MEHEHHEe 00bEMa Ten
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, HCIApPEHHUE,
KOHJIEHCallUs, IJIaBJIeHHe, KpUCTAJUIM3alks, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS I'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJly apaMeTpaMH COCTOSIHUS ra3a B M30Ipoleccax; dJIeKTpU3alus Ted,
B3aMMO/ICVICTBUE 3apsI0B

OnuceiBaTh MEXaHMUYECKOE JBM)KEHUE, UCIONb3Ysl (PU3NUYECKUE BEITHMUUHBI:
KOOPJAMHATA, MYyTh, IEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYECKas DJHEprus, IOTCHUWAIbHAsA JHEPIHs,
MexaHuuyeckas paboTa, MeXaHHWYecKass MOUIHOCTb; TIpU  OINHUCAHUU
MPAaBWIBHO TPAaKTOBaTh (PM3UYECKUN CMBICI HCHOJIb3YEMbIX BEIWYMH, HX
0003Ha4YeHHs] W €IWHUIBI, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(bu3MUecKyro BETUUUHY C IPYTHMHU BEIMYMHAMHU

10.5

10.6

OnucelBaTh U3yYEHHbIE TEIJIOBBIE CBOMCTBA TEJl M TEIUIOBBIE SIBJICHUS,
UCHOJIB3YS (PM3MUECKHUE BEJMUMHBIL: JaBIIEHUE Ta3a, TeMIIepaTypa, CpeaHsis
KMHETHYecKas SHEprus Xa0THUYECKOTO JIBUKECHUS MOJIEKYIL,
CpeIHEeKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHS JHEprusi, pabora raza, KO3X(QQHUIMEHT MOJE3HOrO JCHCTBUS
TEIUIOBOTO JABHUTraTeNsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHMS W €AMHHUIIbI, HAXOIUTh
(dopMyInbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

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




10.7

ANEKTPUYECKUN 3apsill, DJIEKTPUYECKOE TMOoJie, HANpsHKEHHOCTh MO,
MOTEHLIKaN, Pa3HOCTh MOTEHIIMAIOB; MPHU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUl CMBICIT HCTIONIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEITUYHMHY C
JIPYTMMH BETUYMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHBI W TPUHLMUIBL 3aKOH BceMupHoro TsroteHus, |, Il u Il 3axonsI
HproTOHA, 3aKOH COXpaHEHHS] MEXaHUYECKOW IHEPTrUuH, 3aKOH COXPaHCHHS
UMITYJIbCa, TPHUHIMI  CYNEPHO3WIMKA  CHJI, TPHHIUAN PaBHOIPABHS
WHEPIUAIBHBIX CHCTEM OTCUE€Ta; MOJICKYJIIPHO-KHHETHYECKYIO TEOPHIO
CTPOCHHUSI BEUIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEAHEH KHHETHYECKOM
SHEPTUU TEIUIOBOTO JBHMKCHHUS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoH,
NEpPBBI  3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHHUS DSJICKTPUIECKOTO
3apsina, 3akoH KysoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (hOpMyIHpoOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKECHUE W YCIOBHs (TPAHUIBI, 00JIACTH)
PUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCIOBUS MX  0€30IacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHHU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBath npodiemy (3aaady) U THUIOTE3y YY4EOHOTO IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY HM3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TPOBOJUTE OIIBIT
1 (GOpMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IpU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHUMOCTH  MEXIy (PU3NYECKUMH  BEIHMUYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBATh  pe3ylbTaThl  MONYyYEHHOM  3aBUCHUMOCTHU
(GU3NYECKUX BEIUYMH B BHJE TAaOMUIl U TpaduKOB, J€JaTh BBIBOJIBI I10
pe3ynbTaTaM UCCIIeIOBaHUS

CobmroiaTh mpaBmiia 0€30MacHOro Tpy/a MpU MPOBEICHUN UCCIIETIOBaHH B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C MCIOIh30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U
71a00paTOPHOTO 00OPYTOBAHHUS

Pemarp pacuérHble 3amauu C SIBHO 3aJlaHHOW (PU3WYECKOW MOMAEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3aaui BBIOUPATh (PU3UYECKYI0 MOJAEIb, BBIICTATh (PU3HUECKUE BETUYHHBI
U QopMynbl, HEOOXOAWMBIE [JIsi €€ pelIeHHs, MPOBOAUTH pPacu€Thl U
OIICHUBATH PEATHHOCTh MOTYUYEHHOTO 3HAUYCHUS (PU3UUECKON BEIIMUNHBI

Pemiate Ka4C€CTBCHHBIC 3agadu: BBICTPAanNBATb JJOTHUYCCKH
HCIMIPOTUBOPCUUBYIO IICIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOI71 Ha H3YYCHHBIC




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/Ie SABJICHUA

10.15

Hcnonb3oBaTe  IpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
MHPOPMALIMOHHBIE  TEXHOJIOTUH Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS Yy4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMAaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOUYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBATH NOTY4aEMyIO HH(GOPMAIHIIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/Ia POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOMIETO MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHI

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3HMKE B MOBCEIHEBHOW KHU3HH
st obOecrieueHrss 0€30MACHOCTH TIPU  OOpalleHHH C NpuOoOpaMH |
TEXHUYECKHMHU YCTPOMCTBaMU, IUISI COXPAHEHUs 370POBbS U COOIIOICHUS
HOPM 9KOJIOTUYECKOTO TIOBE/ICHUS B OKPYKAIOIIEH cpere

PaGorarh B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIINbI, PAMOHATIBHO PACHpPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMsX, aJCKBaTHO
OLICHUBATh BKJIAQJ KAXKIOTO W3 YYaCTHUKOB TPYIIbI B pEIICHHE
paccMaTpuBaeMoid MPoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

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

JleMoHCTpHpOBaTh Ha MpUMEpPAX poJib U MecTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHUH COBPEMEHHON TEXHHUKHU
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

Y4uuThiBaTh TpaHULIBI MPUMEHEHHUS HM3YYEHHBIX (PU3NUYECKUX MOJeINeH:
TOYEYHBIN DJIJIEKTPUYECKUHN 3apsj, sAepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIeIb ATOMHOTO sJIpa MPHU pelIeHNH (PU3NUECKHX 3a]a4

11.3

Pacnio3naBath (uznueckue sBIeHUS (MPOLECcChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB 9JICKTPOJMHAMUKH W KBAaHTOBOH (M3UKHU: 3JIEKTpUYecKas
POBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIUS, ICHCTBHE
MarHUTHOTO TIOJISE Ha TMPOBOJHUK C TOKOM U JBWXKYIIUICS 3aps,
AIIEKTPOMArHUTHBIE KoneOaHus " BOJIHBI, NpSIMOJIMHEIHOE
pacnpocTpaHeHUE CBETa, OTPaKEHHE, NpEIOMIICHHe, WHTepdepeH s,
nudpakiys U MoJspU3anys CBETa, AUCIEPCHs CBETa, (POTOIIEKTPHUYESCKUN
s dekt (porodddexT), cBeTOBOE AaBI€HHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJAa,  ©CTECTBEHHas M HMCKYCCTBEHHAs




pPaanOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYUHBIL: YIEKTPUUECKUH 3apsijl, CUJIA TOKA, dJIEKTPUYECKOE HANPSKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh moreHnuanos, JJC, pabora
TOKa, MHIAYKIMS MarHUTHOro 1mois, cuina Awmmepa, cwia JlopeHna,
WHIYKTUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
HEepUoJl U 4acToTa KOJIeOaHUH B KosieOaTelabHOM KOHTYypeE, 3aps] U Cuila
TOKa B Ipollecce TapMOHHUYECKMX 3JIEKTPOMAarHUTHBIX KosieOaHuH,
(GoKycHOE pacCcTOSIHHE M ONTHYECKas CHJa JIMH3BL, TPH OMHCAHUH
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIONB3YEMBIX BEJIMYHMH, UX
0003HAUEHHsI W EIWHHIBI;, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3NYECKYIO BEIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
(u3HYEeCKHEe BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETAa, SHEPrUsl M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacmaja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHWUU TMPABWIBHO TPaKTOBAThH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEITUYHUHY C
JPYTMMH BETUUMHAMU, BBIUUCIISITH 3HAaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath GU3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PH3NIECKUE
3aKOHBl M NPHUHLUIBLI: 3aKkoH OMa, 3aKOHbI IOCJIEI0BAaTEIbHOTO U
HapajyIeIbHOTO COEAUHEHUs NIPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
AIIEKTPOMAarHUTHOM MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO pacipOCTPaHEHUS
CBETa, 3aKOHBbI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, YPABHEHUE
OnHmTeiiHa 118 QoTtosddexTa, 3aKOH COXpAaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHUs DJIEKTPUUECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4HCla, MOCTyNaTel bopa, 3aKOH pagrOaKTHUBHOIO
pacnaza; mpu 3TOM pas3Inyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXE€HHWE M ycjoBHMsl  (TpaHMIbl,  oO01acTu)
PUMEHUMOCTH

Omnpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMUM MAarHUTHOTO  TOJIA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuiibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO37aBaeMOE€ IJIOCKHM 3€pPKajoM,
TOHKOH JTUH30U

11.9

BrimmonaaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MponecCOB C UCITOJB30BAHUEM IMPAMBIX H KOCBEHHBIX I/I3MepeHHI>'I; IIpu 5TOM
dbopmynupoBath podieMy (3a7ady) U THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPENJIOKEHHOTO 000pYyI0BaHUS, MPOBOJUTEH OMBIT
1 GOPMYIUPOBATH BBHIBOJIBI

11.10

OcyiiecTBIsITh MpsiMble M KOCBEHHbIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpATh ONTHMAJIbHBIA CHOCOO HM3MEpEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSAMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHUPOBAThH
pe3ybTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BHIBOABI 110 Pe3yJIbTaTaM UCCIICIOBaHUS

Cobmoath mpaBuiia 0€30MaCHOTO TPy/a P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW  H
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIBHBIX YCTpOﬁCTB u
1abopaTopHOTro 000pPYIOBaAHUS

Pemate pacuérHple 3amaud ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIETIbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAJIM3a YCJIOBUS
3a/1a4u BHIOMPATh (PU3UYECKYI0 MOJCIb, BBIICIATh (PU3UUECKHE BEITUYHHBI
U (QOopMyIBl, HEOOXOAWMBIC JUIsI €€ pelmICHHsS, MPOBOAUTH PACU€Thl U
OIICHUBATH PEATHHOCTb MOJTYYEHHOTO 3HAYCHUS (PU3MUECKOM BEIIMYUHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAaMUBATb JJOIT'MYCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonb3oBaTh  HpU  pelleHUH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJOTMU U1 IIOMCKA, CTPYKTYpPUpOBAHUS,
UHTEpIpeTallud U MpeJICTaBlIeHUs Y4eOHOH M  Hay4yHO-IOMYJIIPHOM
uHpOpMaLlMY, MOJYYEHHOM U3 pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh M0JIy4yaeMyl0 HH(pOpMaLuIo

OOBSICHATh MPUHLUIBI JEHCTBUS MAallWH, HOPUOOPOB U TEXHUYECKHX

YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 HCMIOJIb30BAaHUS B
MOBCEIHEBHON KU3HHU

11.17

[TpuBOIUTE PUMEPHI BKJIAJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIETO0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOpEeTUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
st obecrieyeHust Oe3omacHOCTM TpU  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT0 IOBEICHUS B OKPYXKAIOILIEH cpee

11.19

PaGorate B rpymnme C BBIMOJHEHHEM PpA3UYHBIX COIMATBHBIX POJIEH,
MJIAaHUPOBATh PabOTy TPYMIIBI, PAIMOHATBHO PACHPENeATh 00S3aHHOCTH U
IJIAaHUPOBATE JACATCIBHOCTh B HCECTAHAAPTHBIX CUTYyalHMAX, aJACKBATHO
OLCHMBATb BKJIaJ KaXJAO0ro W3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi IpOOIeMBbI




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 meTonaml
IIO3HAHMS OKpYXkKarolero Mupa. Pons sxkcriepumenTa
U TEOpUM B IIpollecCC€ MO3HAHUS IPHUPOIBL.
DKCIepuMeHT B (pu3uke

1.2

MopenupoBanue ¢usznyeckux  SIBICHUN u
npoueccoB. Hayunble rumnortessl. Pusuueckue
3aKOHBI M TEOpUHU. ['paHMLIBI IPUMEHUMOCTH
¢u3nyeckux 3akoHOB. [IpUHIMII COOTBETCTBHSL.
Ponre u Mecro ¢Qusuku B (hopMupoBaHUU
COBPEMEHHOM  Hay4yHOH  KapTMHbI  MHUpa, B
HPAaKTUYECKOH 1eATEIbHOCTH JIF0eH

MEXAHHUKA

2.11

#H#HPart##KUHEMATHUKA
Mexannueckoe — nBwkeHue.  OTHOCUTEIIBHOCTD
MexaHuueckoro JBmxkeHus. Cucrema OTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CckoOpocTb (CpeAHsss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHalIbHOMN
TOYKH, UX MPOEKUUU HA OCH CHUCTEMBbI KOOPJIMHAT.
CrnoskeHue nepemMeIeHnii u CI0)KEHNE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIUHEITHOE
IBIKEeHHE. ['padMKku 3aBUCUMOCTH  KOOPAMHAT,
CKOPOCTH, YCKOPEHHS, IyTH U TEepeMENICHUs
MaTepUAIbHON TOUYKU OT BPEMEHU

2.14

2.15

2.16

CBoOoaHoe magenre. Y CKopeHue cB0OOOTHOTO
maaCHUuA

KpuBonuneiinoe JBHIKEHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKM IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEKHHAs CKOpOCTh. [lepuon u
yactoTa. L{eHTpocTpeMHUTEIbHOE YCKOPEHUE

TexHuueckue YCTPOﬁCTBaI CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaIn

2.1.7

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopocTH. MccienoBaHne COOTHOLICHHSI MEXIY




2.2

2.3

MIyTSMH, PO ICHHBIMU TEJIOM 3a
HOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydyeHue ABHMIKEHHS
HapuKa B BSI3KOW XHIKOCTU. V3yueHne ABMIKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

#H#Par### IMHAMUKA

2.2.1

2.2.2

IIpunnun orHocurensHOocTH ['anmunes. Ilepsbiid
3ak0oH HprotoHa. lHepuaibHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHImMn cyneprno3uiuuy Cuil

2.2.3

Bropoii 3axkoH HproTOHA 1711 MaTEpUAIBHON TOYKU B
unepuuanbHoit cucteme otcuéra (MCO). Tpernit
3akoH HproTOHa [U1 MaTepHaIbHBIX TOUEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuna TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe TtpeHue. Cuna TpeHUS
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpPOTUBIICHUS TIPU JBMXKEHUH Tea
B JKU/IKOCTH HJIH ra3e

2.2.7

2.2.8

2.2.9

[TocrynarensHOe W  BpamaTeIbHOE  JIBHYKCHUE
abCOI0THO TBEPAOIO TEa

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlECHHUS.
[1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
nCo

TexHuueckue YCTpOﬁCTBaZ MNOJIIHUITHUKH, IBUKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH MOJ AEHCTBHEM
HECKOJIBKUX CcHil. MccienoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIIUX B JaehopMupyeMoit
NpYXUHE W PE3UHOBOM 00pasiie, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

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

2.3.1

2.3.2

2.3.3

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMIysbC Cuibl U U3MEHEHUE
UMIIyJIbCa Tea

3akoH coxpaHeHus umiyiabca B ICO. PeaktuBHoe
JIBUKECHHE

Pa6Gora cunel




2.34

MOoOIIHOCTD CHIBI

2.3.5

2.3.6

2.3.7

Kunernueckast d3Heprusi MarepuaibHOH  TOYKH.
TeopeMao KMHETUYECKOW SHEPIUU

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

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

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  Paker,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEH
Tel Mpu Heympyrom ynape. MccnemoBanue cBs3u
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. BpPOyHOBCKOE [BHIKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aMMOACHCTBHS
4acTHUL BENIeCTBa
Mopenu cTpoeHus Tra3oB, XKUIAKOCTEH M TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE
JTUX MOJEeN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossnHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus
Monens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEATBHOTO
rasa
AOcomroTHass TeMmmeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOW HSHEpruu  TEIMJOBOIO  JBUKECHHS
yactul rasa. [llkana remneparyp KenpBruna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I'azoBbIe 3ak0HBI. M301poLiecchl B HaeanbHOM Tas3e ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30xo0pa, nzobapa

3.1.9

3.1.10

TexHuuyeckue ycTponucTBa: TEpMOMETP, bapomMeTp

[TpakTrueckue paboTel. MI3MepeHne Macchl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpaMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

Tepmonunamudeckas cUcTEMA. Bnaytpennss
SHEPTUs TePMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorel u  pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOTO UEabHOTO rasa

3.2.3

33791031 TEIUIONEPEIaYun: TETIONPOBOJHOCTb,
KOHBEKUMA, UW3JIy4YyeHHue. TertoéMKOCTh  Tena.
ViaeapHass  TEIUIOEMKOCTb  BelmecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

3.24

IlepBbii 3ak0H TepMoaMHAMHUKHU. IIpumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCAM.
['padrueckast uHTEpIIpEeTaIys paboTHI ra3a

3.25

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIEUCTBUS
TeIIoBBIX MamuH. [IpeoOpa3oBaHus dHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT moe3Horo
nevictus (nanee — KI1J1) termmoBoit Mamunbl. [{ukin
Kapno u ero KII[{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOIIEMBI TEIIJIOIHEPTETHKH

TexHuuecKkne yCTpONCTBA: BUraTellb 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

Hap006pa3OBaHHe N KOHACHCalMA. I/IcnapeHHe )51
KUIICHUC. yIIeJ'ILHa}I TCIIJIOTAa r[ap006pa3013aHH;1.
3aBHCHUMOCTH TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOCONIOTHAS ¥ OTHOCUTENbHAS BIAXXHOCTh BO3IyXa.
Haceliennslii nap

3.33

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPOINHS CBOWCTB KpUCTaLIOB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl




[ImaBienne M KpucTauM3anus. Y AeiabHasl TEIIOTa

334
riasnenus. Cyomumanus
3.35 YpaBHeHUE TEIUIOBOTO OaaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTYUCHHS
COBPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJOTUU
337 [IpakTueckue paboTel. M3mepeHue BIAKHOCTH
BO3/yXa
4 SJIEKTPOAMMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 DneKkTpu3anus Tell. JJIeKTpUYecKuid 3apsa. Jlsa
BUJA DJIEKTPHUECKUX 3apsIOB
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3aumopgeiictBue 3apsaaoB. 3akon Kynona
DJEKTpUUYECKOE ToJie. Hanpsoxéanoctsb
4.1.5 anekTpudyeckoro mois. IlpuHnun cymneprno3uuu.
Jluany HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora CHII AIIEKTPOCTATUIECKOTO TOJISL.
[Torenmman. Pa3HOCTh MOTEHIHAIIOB
41 [IpoBOAHMKK ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 AIEKTPUYECKOM ToJe. JuanexkTpuyeckas
MIPOHHIIAEMOCTh
OnexTpoémkocTb. KoHaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsuKEHHOTO
KOHJIeHcaTopa
TexHuueckue yCTpOMCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIuTa,
3a3eMJICHHE  DJIEKTPONpPUOOpOB,  KOHAECHCATOD,
KCEPOKC, CTPYUHBIN IIPUHTED
4110 HpaKTI/I‘ieCKI/Ie paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJEHCATOpa
##Par##IIOCTOSHHBIN DJIEKTPUUECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
VYcnoBus CYIIECTBOBaHMS HOCTOSIHHOTO
421 aNeKTpudecKkoro Toka. Mcrounnku toka. Cuia Toka.
4.2 ITocTosiHHBIN TOK
422 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DJeKTpuvecKoe COIIPOTHBIICHUE. VY nenpHOE

COIIPOTUBJICHUEC BEIICCTBA




4.2.4

HOCJICIIOB&TCJIBHOQ, nmapajijicJibHOC, CMCIIAHHOC
COCIMHECHHUEC ITPOBOIHUKOB

4.2.5

4.2.6

Pabora snextpuueckoro Ttoka. 3akoH Jlxoyms —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKaA

4.2.7

anekTpolBkymas cwia (manmee — OJC) wm
BHYTpEHHEE CONPOTUBICHHE HCTOYHHUKA TOKA.
3aKoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
anleKTpruecKoi renu. KopoTkoe 3amMbIkaHue

4.2.8

ONEeKTpOHHAas MNPOBOJUMOCTb TBEPIBIX METAJIIOB.
3aBUCHUMOCTb  COINPOTUBJIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITY4YKOB

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

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

4211

DNEeKTpUUECKUM TOK B 3JIEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUA. DIEKTPOIIN3

4.2.12

4.2.13

DneKTpuueckuii Tok B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuynbple  TUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1nazma

TexHu4ecKkue yCTpOMCTBA: aMIIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKA, 3JIEKTPOHArpEBATEIIbHbBIE
IpuOOpBI, JJIEKTPOOCBETUTEIILHBIE puOoOpBHI,
TEPMOMETD COINPOTUBJICHUS, BAKYYMHBIM JHOJ,
TEPMUCTOPHI u (boTOpE3UCTOPHI,
ITOJIYIIPOBOJTHUKOBBIN TNOJ, TalbBaHNUKA

4.2.14

11 KJIACC

Kon
pa3nena
4

4.3

Koanposepsiemoro
3J1eMEeHTa

[TpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTo
COEJMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHET O COTPOTUBIICHUS. Habmronenue
AIIEKTPOIIN3A

IIpoBepsiemble 3JIeMEHTHI COAEP:KAHUSA

SJIEKTPOAMHAMUKA

##HPartH#MATHUTHOE I1OJIE. ODJIEKTPOMAT'HUTHAA MHAYKINA




IlocTossHHEIE MAarduThbl. BzaumojaerictBue

43.1
MOCTOSIHHBIX MarHUTOB
MarnutHoe 1nosne. BEeKTOp MarHUTHOW MHAYKIIUH.
432 IIpunnun cynepno3uuuu. JIMHMM MarHUTHOU
e uHIyKnud. KapTuHa JTHHWE MarHUTHOM MHIYKIMH
TOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie mpoBOJHUKA ¢ TokoM. KapTtuna
JUHUN TOJISl JUTMHHOTO MPSIMOTO TPOBOJHUKA H
4.3.3 3aMKHYTOT'O KOJIBILIEBOTO NPOBOJHUKA, KATYIIKU C
TokoM. OmeiT  Opcrena.  BzaumoneiictBue
MIPOBOJHHUKOB C TOKOM
434 Cunia Amriepa, €€ MOJTyJIb M HalpaBJICHHUE
Cuna Jlopenna, e€ Moaynbp U HallpaBJICHHUE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIbI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBIICHHE ICKTPOMArHUTHON HHTyKITUN
4.3.7 [ToTok BeKTOpa MArHUTHOW MHAYKLIUU
438 OJC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOM
e uHayknuu Papajest
Buxpesoe snexrpuyeckoe none. 3C uHAYKIINHU B
4.3.9 IIPOBOJAHMKE, JBWXKYIIEMCS IOCTYHaTelbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTh. SIBNenue camounaykuuu. I/C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIS KaTYHIIKU C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10JIE
TexHUYECKHE YCTPOUCTBA: MMOCTOSTHHBIE MAarHUTHI,
4.3.14 AJEKTPOMATHUTBI, SJIEKTPOJBUTATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTdeckue paboTbl. M3ydeHne MarHUTHOTO
MoJIsL KaTyIIKu ¢ TokoM. MccnenoBaHue aeicTBUS
4.3.15 MOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.

Hccnenosauune SIBIIEHHUS 3JIEKTPOMArHUTHON
WHIYKITUN

5 KOJIEBAHUA 1 BOJIHBI
#H#HPar#t##MEX AHWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU S
KonebarenbHas cucrema. CBOOOIHBIE KOJICOAHMS.
51 51.1 INapmonnueckne xonebanus. Ilepuon, dacrtora,
aMIuInTya U dasza KoyeOaHuin
5.1.2 [TpyxuHHBINA MassTHUK. MaTeMaTH4eCKUI MassTHUK




5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoseOaHuil.
Kunematnueckoen  JAMHAMUYECKOE  ONHUCAHHE
K0J1e0aTeIbHOTO ABM)KEHUS

5.1.4

IIpeBpamienue dSHepruv Ipd TFaPMOHMYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUU
MCXO/IHOM BEJWYHMHBI C aMIUIUTYJAaMH KoJeOaHul
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebarenbHblii KOHTYP. CBobopHbIe
DIIEKTPOMArHUTHBIE KOJNE€0aHWS B  HJCATLHOM
KoJIe0aTeIbHOM  KOHTYpe. AHAJOTHS  MEXIY
MEXaHUYECKUMU U AJIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona

5.16

5.1.7

5.1.8

3akoH COXpaHCHUMA OHEpPIrun B nacaJIbHOM
K0J1€0aTeJIbHOM KOHTYpE

Boinyx1eHHbIE MeXaHUYECKUE KOJICOaHUS.
Pe3onanc. Pe3onancHas kpuBas. BbIHYyXIEHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

[lepemennblil ToK. CHHYCOMIAIbHBIN TEPEMEHHBII
TOK.

5.19

5.1.10

MoIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYIHOE U
JICHCTBYIOILIEE 3HAYECHHUE CHJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoacrBo, mnepemaya u
noTpediIeHne JIIEKTPUYECKOU JHEPIUH.
OKOJIOTUYECKUE  PUCKH  MpPH  MPOU3BOJCTBE
ANEKTPUUECKOMN SHEPIuu. Kynerypa
WCIIOJIB30BAaHUSl JIEKTPOIHEPTUH B MOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

TexHunueckue YCTPOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIIepesad

IIpakTueckue paboTHI. Hccnenosanne
3aBHCUMOCTH NEpPHO/Ia MaJIbIX KoJieOaHuil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccnenoBanue IEpeMEHHOIO TOKa B LENHU U3
MIOCJIEZIOBATENBHO COEAMHEHHBIX KOHIEHCATOPA,
KaTYIIKH U PE3UCTOpa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanuueckue BOJIHBI, yCIIOBHS

591 pacrpoCTpaHEHHUSL. Iepuon. CkopocTb

o pacnpocTpaHeHHs U JUIMHA BOJHBL [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

5992 WUntepdepenuuss u  audpakuus MeEXaHUYECKUX

BOJIH




5.2.3

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

5.24

ONEeKTPOMarHUTHBIE BOJHBI. YCJIOBUS H3IIy4ECHHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3auMmHas opueHTanus
BeKTOpoB E, B 1 v B 31€KTpOMaruuTHO BOJIHE B
BaKyyMe

5.25

5.2.6

5.2.7

CBoJicTBa 2JEKTPOMAarHUTHBIX BOJIH: OTpPa)KCHHE,
IIPEJIOMIICHUE, HOJISIpU3aLus, Tudpakuus,
uHTepdepeHiys. CKOPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

[IIxana »aeKTpOMarHUTHBIX BOJH. IIpuMenenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpuHIMIBI ~ paguoCBsi3W U TENEBUICHHUSL.

Pannonokamus. DIEKTpOMarHWUTHOE 3arps3HEHUE
OKpYXAaroIIei cpeibl

5.2.8

TexHuueckue YCTpOKCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBasi JMArHOCTUKA B
TEXHUKE W MEIULUHE, pajap, paauoONpHEMHUK,
TEJIeBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

OIITUKA

[IpsmonuHeitHOe  paclnpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyd cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoeHne n300pa’keHHi B IUIOCKOM 3epKalie

5.3.3

5.34

[Ipenominenue cBera. 3aKOHBI IPEIOMIICHUS CBETA.
AOCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonHoE BHYTPCHHEC OTpPAXKCHUC. Hpe,[[e.]leBIfI
YT'OJ MMOJIHOT'O BHYTPCHHETO OTPAKCHUA

535

Hucnepcus ceera. CloxHbBIN cOcTaB O€JIOro CBETa.

[BeT

5.3.6

Cobwuparorue M paccevBarolIve JUH3BIL. TOHKas
nuH3a. DokycHOe paccTOsTHUE U ONTHYECKas CUIla
ToHKOM JuH3bl. [locTpoeHune wu300paxkeHUil B
coOuparomx U pacceuBarolux JuH3ax. Gopmyna
TOHKOM JIMH3EL. Y BEIMUCHHUE, JaBaeMOE JINH30

5.3.7

5.3.8

IIpenenst IIPUMEHUMOCTH F€OMETPHUYECKON
ONTHUKH

Wutepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOII0AeHUS MaKCHMYMOB u
MUHHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB




Hudpakuus cBera. JudpakuuoHHas peméTka.
VYcnoBue HaOMIOICHHS TIIaBHBIX MAaKCHMYMOB IIPU

>:3.9 MaJeHud  MOHOXPOMAaTHYECKOTO  CBE€Ta  Ha
I (paKITMOHHYIO PEIIETKY
5.3.10 [Tonstpuzanus ceera
TexHuueckue YCTPOMCTBA: OYKH, ayma,
5311 ¢dboToanmapar, MIPOCKITNOHHBIN armapar,
e MHKDPOCKOII, TEJIECKOI, BOJIOKOHHAss OIITHKa,
TudpaKIMOHHAS PEIIETKA, IO PO
[Ipaktnueckue paboTel. M3mepeHue mokazaTens
5312 MPEJIOMIICHUS. HccnenoBanue CBOMCTB

n3o0pakeHuil B nuH3ax. Habmronenue mucriepcuu
cBeTa

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHukd. [locTynarsl TeOpUH OTHOCUTEIHLHOCTH:
WHBApUAHTHOCTh MOJYJISI CKOPOCTH CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEIHA

6.2

6.3

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMCI[JIeHI/Ie BPEMCHHU U COKpAICHUC OJIMHBI

DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsi3p  Maccel C DSHEpPrU€d U  HUMILYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPTUs MOKOSI CBOOOIHOM
YaCTHLIBI

7.1

KBAHTOBAA ®U3MKA

#iHPar###3JIEMEHTBI KBAHTOBOM OITTUKU

711

7.1.2

7.1.3

®otonsl. @Dopmyna I[lmaHka CBSI3W SHEPrUHA
¢oTOHA € €ro 4YacTOTOM. DHEpPrusi U HMITYJIbC
dboTtona

OTtxkpbiTHE U UccaenoBanue Gorodpdexra. OnbITH
A.T'. CroneroBa. 3akoHs! hoTodddexTa

VpaBHenue OuHIITeHHa 118 doTodddexTa.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.15

Hasnenue cera. Onbitel [1.H. JIeGenesa

XUMHYECKOE NeHICTBUE CBETA

7.1.6

TexHnueckne YCTPOMCTBA: (hOTORIIEeMEHT,
dboTomaTYNK, COTHEUHAs OaTapesi, CBETOIUO]]

7.2

721

CTPOEHUME ATOMA

Mopenb aroma Tomcona. OmnbiTel Pezepdopnaa mo
MCCIIEI0BAHUIO CTpOeHUs atoMa. [1nanerapHas
MOJI€eJIb aToMa




71.2.2

IToctynarel bopa. HM3mydeHue U IOIVIOIICHHE
(GbOTOHOB TpU Mepexo/ie aToMa ¢ OJAHOIO YpPOBHS
sHepruuM Ha Jnpyrod. Buaer cnektpoB. Cnektp
YPOBHEM 3HEPruu aToMa BOJOPOJa

7.2.3

BosiHOBBIE CcBOMcTBa yactul. BonHbl ae bpoins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
JIEKTPOHOB Ha KpUCTAJlIax

724

7.2.5

CrioHTaHHOE U BBIHYXKIEHHOE  M3JIy4YEHHUE.
Y CTpoiicTBO U IPUHIIHI PabOTHI JTa3epa
TexHuuecKkrne yCTpPOMCTBA: CIEKTPAJIbHBIA aHAIN3
(cTieKTpOCKoOIT), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTueckue paloTBhL. HaGmonenune
JMHEWYaToro CreKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaAOIIOICHUS u pPETHCTpALUH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTre paguoakTuBHOCTH. OnBITHI Pe3epdopaa
M0  ONPEACICHUI0 COCTaBa  PaTUOAKTHBHOTO
nsnydenusi. CpoiictBa anb(a-, Oera-, ramma-
u3NydeHus. BiausHue paguoakTUBHOCTH HA KUBBIC
OpraHU3MBI

7.3.3

OtkpeiTe TpoTOHa U HeWTpoHa. HykinoHHas
Mozenb spa [eitsenbepra — MBanenko. 3apsif
anpa. Maccosoe uncio sapa. M3otomnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. DJIEKTPOHHBIM M TO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprus CBSI3U HYKIOHOB B siipe. SIIepHbIE CUJIBI.
Jedext maccsl siapa

SAnepHble peakuuu. JleleHUE U CUHTE3 sIIEp

7.3.7

7.3.8

7.3.9

Anepubii  peaktop. TepMosmepHsIi  CHHTES.
[TpoGiieMbl U MEPCHEKTUBBI SACPHON IHEPIETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

OnemeHTapHble 4yacTHLbl. OTKpBITHE MO3UTpPOHA.
@yH1aMEHTAIbHBIE B3AUMOICHCTBU
TexHudeckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, siaepHslit peaktop, atoMHas bomba

7.3.10

[IpakTueckue paboTel. HccnenoBaHue TpeKoB
yacTull (110 rOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gH0r0 HeOa. Co3Besnus, sipkue 3BE3MBI,




IIJIaHCTHI, UX BUAUMOC IBUKCHUC

8.2

8.3

Conueunast cucrema. IlnaHeTsl 3eMHOW TpyMIIbI.
[InaHeThI-TUTaHTBl U UX CIIYTHUKH, KapJIMKOBBIC
riaHeTsl. Mansie Tena CoTHEUHOU CUCTEMBbI

Connne, ¢orochepa m armochepa. CosHeuHas
aAKTHBHOCTb

8.4

HcTtounuk sHeprun CosHIA U 3BE3]T

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKU: Macca,
CBETUMOCTb, panuyc, TeMmmeparypa, 1504
B3aMMOCBs3b. [[narpaMma «CHeKTpabHBIN KJ1acC —
CBETHUMOCTBY. 3BE31bI TJ1aBHOU
MOCJIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3 ] TJIaBHOM
MIOCJIEI0BATEIbHOCTH

8.6

BuyTtpennee crpoenue 3B&3n. CoBpeMEHHBIC
HpeIICTaBJIeHI/Iﬂ (6] HpOI/ICXO)KHGHI/II/I 1 DBOJIFOOUH
Couaiia 1 3831, DTaribl )KU3HU 3BE3]I

8.7

Mneunsnii Ilyte — Hama ['anaktuka. CnupanbHas
cTpykrypa ['anakTuku, pacnpeneneHue 3BE3 1, ra3a
n neu. llonoxkenue u nuwxenue ConHua B
[NanakTuke. [Tnockas u chepudeckas MOJCHCTEMBI
l"amakTkn

8.8

8.9

8.10

Tunbel ramakTuk. PaguoranakTuku M KBas3aphbl.
YEpHble ABIPHI B s1/Ipax rajJakTHK

Bcenennas. Pacmmpenue BceenenHoil.  3akoH
Xabb6mna. Pa3beranue ramaktuk. Bo3pact u paguyc
Bceenennon, teopuss bonbmoro B3peiBa. Monenb
«ropsuei Beenennoii». PenukroBoe usirydyeHue

MacuirabHast CTPYKTypa Bcenennoi.
MeraraiakTuka. Hepeménnsie npoOIeMbl
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 YMEHHH pacrio3HaBaTh (DU3UYECKHUE SIBICHUS

(mporiecchbl) U OOBACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJMHAMUKH, KBAaHTOBOH (DM3HMKH I aHAIM3a W OOBSICHCHUS
SIBJICHU MUKPOMHpA, MaKpOMHpa U MEraMupa, pa3jinyaTh YCIOBHS
(rpanunbl, 006JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOImMi xapaktep (pyHIaMEHTaJIbHBIX 3aKOHOB M OTPaHUYECHHOCTh
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3Yys  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI |

3aKOHOMCPHOCTHU

ChopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopmMupoBaHHOCTh yMEHHUs peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbI0: HAa OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOCNH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, IPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTydaThl  (PU3MYECKMX  TEOpHUH  TpU  HCIOJIH30BaAHUH
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/ay, IPOBOJAUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, AaHAJIU3UPOBATh pe3YyJbTaThl U
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yIabTaTOB

Pemate xadecTBeHHBIE 3a/a4yu, TPeOyIOlMe MPUMEHEHHS 3HAHUN W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakKe WHTETpaIiuu
3HAHUN M3 JIPYTUX MPEeIMETOB €CTECTBEHHOHAYyYHOIO  I[UKJIA!
BBICTPAMBATh JIOTUYECKYIO LIEMOYKY PACCyXJAEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘—I€CKI/I€ SIBJICHUSA




Bnanenue OCHOBHBIMH MEeTOoAaMu Hay4HOI'O MO3HAHUS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUS] U UCIIOJb3Ysl U3BECTHBIE METOJAbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HCIHOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HMUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia O€30MacCHOTO Tpyaa
IIpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-UCCIIEI0BATEIbCKOM  JIESITETbHOCTH € HCHOJIb30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1abOopaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ yMEHHH  aHANM3UpOBaTh W OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW € (PM3MYECKUMHU TPOIECCAMH, C MO3HIUN IKOIOTUYECKOM
0€30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJb30BaHUU
JOCTMKCHUM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OmnageHne pa3IUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIuen
(GU3NYECKOTO  COAEpXaHWs C  HCIOJNB30BaHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATAIOIINE
ACTPOHOMMYECKHE TOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOIIOLUH 3BE€311 M Beenennon




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

Kon Kon IIposepsieMblii 3/1eMEHT COJlepARAHN
pa3nena/ | 3jeMeHTa
TeMbI
1 MEXAHHKA
1.1 KHHEMATHKA

1.1.1 Mexauuueckoe apixeHHe. OTHOCHTENEHOCTE MeXaHHuecKoro asikenud. Cucre-
Ma OTcuéTa

1.1.2 MarepuaneHas TOUKA. z TpaeKToOpus
Eé pamnyc-gexrop: 7(¢)= (x(t), p(¢),2(z)).
TPacKTOpHA, . N
HepeMelLCHHE: K/ Ar
Ar=r(ty)=r(t)=r,—n= .
= (Ax,Ay,A2), ;
MyTh. o =
ClioxeHHe nepeMelLeHH: v )
Ar, = Ar, + Ar,

1.1.3 CKOpoCTh MaTEPHAIBLHON TOYKH:
U= A—F =F'= (v v,V }

At a0 I vomeEr
Ax , , ,
vx = E = )".r R AHANOTHYHO yﬂ_ =y, U__ =2z,.
At

Cnoxenue ckopocreil: 3 = 3, + 0, -
Bbruncnenue nepemMeLieHHs M IIYTH MaTepHalbHON TOUKH NPH NPAMOJIMHEHHOM
JIBHAKEHHH BJ0JIb OCH X 110 rpafpMKy 3aBHCHMOCTH 04(f)

1.1.4 . _ AD -

VeKOpeHHE MATEPHAIILHON TOUKH: G = —/ =1, = (a_r,ar, a. )1

At At=0
Av
a,=—= :(Ux) ! AHAIIOMMYHO H.=(U.}', (;_:(y_)"
4 Af ] ¥ ¥ r = =7
At

1.1.5 PaBHOMEpHOE NPAMOIHHEHHOE JIBHKEHHE:

x(t)=x,+u, t

v,(t)=1v,, =const

1.1.6 PaBHOyCKOpEHHOE NPAMOJIMHENHOE ABHKEHHUE:
2

a.t

x(t)=x, + Ut +

v(t)=v, +at

a, = const

2 2
U, — U, =2a, [IE - xl)
U+,
TIp iBMEHHH B OJIHOM HANpPABICHUM NyTs S = T‘ -t

1.1.7 Ceoboanoe mnanenHue. YckopeHue CBODOJHOrO
najgeHud. JIBumxeHue Tena, OpOLIEGHHOrO MOJ
YIJIOM O K TOPH30HTY:

x(t)=x,+ v, t=x,+ycosa-¢

2 2

gt . t
yit)=y, + UU_,.I+?= Vp +Uysina-t— g?




v () =1, =y,cosa
V,()=1,, +gt=ysina—gt
g.=0
g, =—g=const
1.1.8 Kpusonuxeiinoe apuxkenue. J[BH3keHHE MATEPHAIBHOI TOYKH 110 OKPYHKHOCTH.
VYrnosas u nuHeiHas ckopocts Touku: D = @R . [Ipu paBHOMEpPHOM [BHKEHHH
TOUYKH [10 OKPYHKHOCTH (= 2r = 27ty . LlenTpocTpeMuTeIbHOE YCKOPEHHE TOUKH!
T
UI
a,, =—=o R. IlolHoe yCKOPEHHE MATEPHANILHOH TOUKH
1.1.9 Teépaoe reno. [locTynarensHoe H BpalllaTeNbHOE JABHKEHHE TBEPAOIO Tela
1.2 JAHHAMHUKA
1.2.1 HMuepunaneusie cucremsl orcuéra. [lepeoiii 3akon HewoTona. IlpuHuMn oTHOCH-
tenbHOCTH [anunes
1.2.2 m
Macca tena. [L1OTHOCTS BEILECTBA: P=—
1.2.3 ~ e . e B —F a
Cuna. IIpHHIHI CYNEPIO3HLIHH CHIL: Fpa“mcﬂcm =F +F,+..
1.2.4 Bropoii 3akon Herotona: qns marepuansHoit Touku 8 UCO
F=ma; Ap = FAt npu F =const
e . -.—'—'—h-
1.2.5 Tperuit 3akon HelooToHa A1 MaTepHANLHBIX 7 7
TOUEK: Flz = _le 12 21
1.2.6 34KOH BCEMHPHOIO TATOTEHHS: CHIbL NPHTSKEHHS MEXKAY TOUEUHBIMH MACCAMH
mym
pasusl F = G——2%.
Cuna tsectH. LlgHTp TskecTH Tena. 3aBMCHMOCTL CHIIBI TSIKECTH OT BBICOTEI /i
HAJl NOBEPXHOCTBIO IUIAHETHI PAAHYCcOM Ry
mg = GMm
“In L2
(R, +h)
1.2.7 Cuna ynpyrocru. 3akon ['yka: F, = —kx
1.2.8 Cuna tpenus. Cyxoe TpeHHe.
CHila TPEHHSA CKOJILKEHHS: F, =uN -
Cuiia TpeHHs NOKOsL: F_ <uN.
Kos¢uuneHT tpeHus
1.2.9 F
Hasnenue: p= L
S
1.3 CTATHKA
1.3.1 MoMeHT CHIIEL OTHOCHTEBHO OCH BPALICHUSA:
M| = FI, tne | — mneuo cunet F' OTHOCHTENBHO OCH,
npoxojsneii yepe3 Touky (0 NEPHEHINKYISPHO PH-
CYHKY F
1.3.2 Hentp macc Tena. LlenTp Mace cHCTEMB! MAaTEPHAILHBIX TOUYEK:
mr +myr, + . .
——— == . B oqnopoaHoMm none TszKecTH ( g= COI‘lSt) LEHTP
M mydmy
MACC TeJla COBIAJIAET ¢ €ro HEHTPOM THKECTH
133 M +M,+...=0
Venoeus pagHosecus Teépaoro tena B UCO: 4 T
F+F+...=0
1.3.4 3akon [Tackans
1.3.5 Jlasnenue B xuaKocTH, nokosueiica 8 UCO: p = p, +pgh




1.3.6

3akoH ApxHMmena: F ax =1

BEITECH *
€CIIH TeNo M KuKoCTk nokostes 8 UCO, 1o Fy = pgV,

Venosue niasaHus Tel

1.4 34KOHbBI COXPAHEHHA B MEXAHHKE
1.4.1 Umny/ibe MaTepHANbHOMN TOUKH: P = mU
1.4.2 Hmnynbe cuctemsl Te: p = p, + P, +...
143 3aKOH M3MEHEHHS M COXPAHEHHS UMITYIbCA:
B HCO ﬂ}-’ = ﬂ'[ﬁl + J[-JE + )= ‘F-‘]BHL'LLIH Ar+ FEBHELUH At +...5
8 UCO ﬂkE,E‘ﬁ(.lE;‘] + .52 +'“} = 0’ CCIH F|]nueum + Flmleum +...=0
PeaktuBHOE nBUKEHHE
1.4.4 Pabota cubl Ha MaJIOM NEepeMelLeHHH: -
ot e
Ar X
1.4.5 MoOLHOCTE CHIBL
ecnu 3a Bpems Af pabora cunel usmensierca va AA, ﬁ
a
TO MOUHOCTE CHIIbL P:E :F.U.cosa -
Aty 0 U
1.4.6 K . ) E _mvz B p:
MHETHYECKAs IHEPIUA MATEPHAIBHOH TOUKM: £ = T = 2—
m
3aK0H U3MEHEHUS KHHETHUECKOH IHEPIrHH CHCTEMbI MATEPHANILHBIX TOUEK:
B UCO ﬁEK“H :AI. + A_7 + ...
1.4.7 [MorenunansHan IHEPrus:
Aulst NOTEHUHATBHBIX CHIT Al? = El notemn EIE notenn _'AEr[uTmlLl .
[MoreHnHanbHas IHEPrus MaTepHAIbHOH TOYKH B OJHOPO/IHOM MOJIE THHKECTH!
Eno'reuu = mgk :
[MoTenuuansuas 3Heprus yopyro 1eopMHPOBAHHOIO Tena:
kx 2
MNOTEHLT = 2
1.4.8 3aKOH M3MEHEHUS H COXPAHEHHS MEXAHHYECKOH 3HEPIHu:
Eyex = Exun + Enorenn,
B MCO A-E.hltf_'( = AB(.‘EX HENOTEHL]. CHIs
BUCO AEex = 0, eciH Aucex nenorenn, cun = 0
1.5 MEXAHHYECKHE KOJAEEAHHA H BOJIHA]

1.5.1

[apmonnueckue konedaHHs MaTepHAIbHOH Touku. AmminTyaa u ¢asza kone-
Oauuii. Kunemarnueckoe onucaHue:

x(r)=Asin{mr+LpD),
Ur(r) :_xr',
a.(t)=(v, )'; =—0'x(1)=a, + ®'x =0, r1e X — CMELICHNHE H3 NOIOKEHHS

PaBHOBECHA.
JIHHAMMHYECKOE OIHCAHME!
2
ma, = —kx , rae k =m®". 310 3uauut, uro F, =—kx.
DHEPreTHYECKOe OMHCAHKHE (3AKOH COXPAHEHHA MEXAHUUECKOIl SHeprin):
2 2 2 2

mu- ke mv

— = — = —— =const

-+
2 2 2 2




Cea3e aMnnuTy sl konebaHHH CMELIeHHS MATEPHABLHONH TOUKH C aMIUIHTY/aMH
konedaHui e€ CKOPOCTH H YCKOPEHHSL:
vma.\ = G)'A" al‘.l'lﬂ.'\'. = m_A
1.5.2 . 2n 1
[Mepuon 1 uactora konebauuii: ' =—=—.
w Vv
Ileproa Maneix cBOBOAHLIX KoleOaHHH MATEMATHYECKOIO MAATHHKA! T = 71 ’i .
4
N m
[Mepuox cBoboaHbIX KonebaHuil npywuHHoro Mastiuka: ' = 27, [—
1.5.3 Brinynenssle konebanus. Pezonanc. PesoHaHcHas kpusas
1.54 [onepeunsie M [pojoibHble BOMHbL CKOPOCTH PACIPOCTPAHEHHS H [UIMHA
v
sonub: A=V =—.
v
Hurtepdepenis 1 nudpakiius BOIH
1.5.5 3eyk. CKOpOCTEH 3BYKA
2 MOJIEKYIAPHAA @H3HKA. TEPMOJHHAMHK.
2.1 MOJIEKVIAPHAA dH3HKA
2.1.1 Mogaenu cTpoenus raszos, xuaxocrel H TBEpALIX Te. [1ycTe TepmoauHaMuyeckas
cucrema (Teno) cocTtoMT W3 N OJMHAKOBBIX MoJekyldl. Torga KoJIH4eCTBO
N m
BellecTBA V=—"=—,
N, M
rae N, —uncno Asoragpo, m — Macea CHCTeMBI (Tena), |1 — MonsapHas Macca BellecTsa
212 Tennosoe ABMMEHHE ATOMOB U MOJIEKY Il BELIECTBA
2.1.3 BzaumoaeiicTBHe yacTHI] BELECTBA
2.14 Huddysus. BpoyHoBckoe aBHKeHHE
2.1.5 Mopgens ugeansHoro raza 8 MKT
2.1.6 CBAA3b MeW/1y [4BICHHEM M CpPe/HEH KHHETHYeCKOH 3Heprueil nocTynarenbHoro
TEMIOBOIO ABHKEHUA MONEKYI HASaNbHOIO ra3a (ocHosHoe ypasHeHue MKT):
1 = 2 (mp’) 2 — ,
p=—-mnv =—n- =—n-&,,. » D€ my— MACCa OJIHOH MOJIEKYIk,
3 3 2 3
N
n= 72 KOHIEHTpALIM MOJIEKY
2.1.7 Abcomornas temneparypa: T =1+ 273K
2,18 Ces3b TEMIIEPATYPhI ra3a co cpeiHell KHHEeTHUECKOH IHeprueii nocTynarensHoro
TEIJIOBOIO JABHIKEHHA €0 MOICKYIL:
— v’ 3
e =| T |=2kT
2 2
2.19 | VpaBuenue p =nkT
2.1.10 Moaens uaeansHoOro rasa B TEpMOJIHHAMHKE!

Vpaenenue Meneneera — Knanelpona
BripaxeHue s BHYTPEHHEH SHepriH

Vpaeuenue Menjeneera — Knaneiipona (npumeHuMele (hOpMBL 3aITHCH):

oV =" RT=vRT = N&kT, p=PRL.

1 W

Bripamenue ans BHYTPEHHEH HEPruH OJHOATOMHOIO MIASAILHOIO rasa (IpHMe-
HHMBIE (DOPMBI 3aITHCH):

3 3 3m 3
U—EVRT—iNkT—EKRT—VfDT—EPV




2.1.11 3akon JlansToHa A718 JABJIEHHA CMECH Pa3peskeHHbIX ra30B!
pP=p tpyt...
2.1.12 | Mzompotieccsl B Pa3pemeHHOM ra3e ¢ NOCTOSHHBIM 4HCIoM Mosekyn N (¢ no-
CTOAHHBIM KOJIHYECTBOM BEIIECTRA V):
uzorepma (7= const): pV =const,
— cons): 2 —
Hioxopa (V= const): —=const ,
T
V
n3obapa (p = const): — = const
T
['padhuueckoe npecragnedue H3onpoueccor Ha pV-, pT-u VFT- quarpammax.
O0be1MHEHHbIH Ia30Bbli 3aKOH:
V
p—: onst
T
JUIS1 IOCTOSHHOTO KOJIHYECTBA BELIECTBA V
2.1.13 | HacebleHHble ¥ HeHAchllleHHbIe napsl. KavecTBeHHAs 3aBHCHMOCTB IUIOTHOCTH
H JABJICHHA HACBHIILEHHOIO [1apa OT TeMIepaTyphl, HX HE3aBHCHMOCTL OT 0DbEMA
HACBILIEHHOIO napa
2.1.14 | BnaxHOoCTL BO34yXa.
T T
OtHocuTeNnbHAS BIAKHOCTD: () = P uapa () = P napa ()
pH-‘IIZl:.ILLI_ mapa (T) p HACKI. Mapa (T]
2.1.15 | M3meHeHHe arperaTHbIX COCTOSHHIL BELLECTBA: HCIAPeHHe H KOHIEHCAlus, KHIle-
HHE KHIKOCTH
2.1.16 | M3MeHeHHe arperaTHBIX COCTOSHMII BEIECTBA: IUIABICHHE M KPHCTAIUTH3AIIHA
2.1.17 | IpeoGpasosanne 3ueprin B GasoBbIX NEPEX01ax
22 TEPMOIHHAMHKA
22.1 Tennosoe pasHOBECHE H TEMIIEpATypa
222 BHyTpeHHAs 3HEPrus
223 Ternonepenaya kak crnocod M3MEHEHHs BHYTpPeHHeH 3Hepruu 0e3 coBeplueHus
paborel. KoHBeKUHS, TENIONPOBOAHOCTh, H3TYYEHHE
224 KonuuecTso TennoTsl.
VY iensHas TeroéMkocts Bewectsa ¢: O = emAT
2.2.5 | Yaensnas tennora napoodpazosanus L: O = Lm .
¥ nensHas Teriota miasnenus A: O = Am.
Vnenbhas TemioTa cropanus romwusa g: O = gm
2.2.6 DnementapHas pabota B TepmoauHamuke: 4 = pAV . Boiuncnenue pabotsl 1o
rpaduky npouecca Ha p F-nnarpamme
227 [epBblii 3aKOH TEPMOAHHAMHKHN:
Op =AU, +4,; = (Uz -U, )+ Ap;.
Anuabara:
0,=0= 4,=U,-U,=-AU,
228 Bropoii 3akon tepmoannamuky. Heobpatumele npoueccs
229 [Mpunnuner aeiicTeus Tennosex mamuH. KITM:
_ Azn UMKT Q]larp -‘an‘ -1 |Q_t0:[|
Qiim‘p Qiinrp lerp
2.2.10 | Makcumaneroe 3navenue KITJ1. ukn Kapuo:
r _-T T
_ _  Harp xon o x0j
maxT'_TlKapHD_ T -l_T
Harp Harp
2.2.11 | Ypasuenue temnosoro 6ananca: Q) + 0, + 0, +...=0




QNEKTPOTHHAMHKA

3.1

NEKTPHYECKOE HHOJIE

3.1.1

DuexTpu3auus Ten U e€ NposBIeHMs. Dnexkrpuueckuil 3apsan. [sa Buaa zapsana.
DiieMeHTAPHBIH 3MEKTPHYECKHH 3aps]. 34KOH COXPAaHEHUA 3IEKTPUYECKOro
3apsia

3.1.2

Bsaumoaeiictue 3apsnos. Toueunsie 3apasl. 3akon Kynosa:
B OJTHOPOHOM BELISCTBE ¢ AUINEKTPUUYECKOH MPOHHIAEMOCTRIO €

F=k|‘i"]|':?2 _ 1 ‘|‘3||"|'fh|

ert dmee, 7

3.13

Dnekrpuueckoe none. Ero aelicteue Ha eKTpHUecKHe 3apsibl

3.1.4

= F
Hanpsx€HHOCTE 3eKTPHYECKOro nois: f =

q npoDHELT
q

-

r

?

Ilone Toueunoro sapsana: E, =k

oJiHOpoiHOE noste: £ = const.
Kaprunsl nuauil HanpsxEHHOCTH 3THX nonei

3.1.5

nﬁTeHuHﬂ.ﬂbHOCTb BHeKTpGCTaTH'-]ecKUTO IO,

Pa3HOCTh MOTEHLHAIOB W HANPKEHHE:

A ='?((P1 = ‘Pz)= —qAp=qU .

TMoTeHUMaNbHAS SHEPrUst 3aPsa B AMEKTpocTaTHueckoM none: W = go.
A=—-AW

n(}TeHLlldﬂ.l'.[ 3:]8](TPOCT3T}‘]'-IECKOF0 noas: (p = K .

q
CBa3b HanpsmKEHHOCTH 1I0JI1 M PAa3HOCTH IOTEHLMANOB A8  OJHOPOJHOIO
neKTpocTatuueckoro nons: J = Ed

[TpuHIMD CYNEPNO3HIIMH ANEKTPHYECKHX MOJEH:
E=E +E,+..., Q=@ +@Q,+...

[TIpOBOAHMKH B 3MEKTPOCTATUYECKOM M0e. Y CI10BHE PABHOBECHSA 3apA/0B: BHYT-

pu nposoasuka £ = (), BHYTPH U Ha [OBEPXHOCTH [POBOJHHUKA ( = const

JHIEKTPUKH B 3MEKTPOCTATHUECKOM nofe. JuiieKTpHueckas NpOHHLAEMOCTh
BEIICCTBA &

Konencatop. DekTpoéMKocTh Konaencatopa: ¢ = 1.
U

DIIEKTPOEMKOCTE ILUIOCKOIO KOHIEHCATOPA: ( — EES _ eC,
d

C=—
DeKTPOEMKOCTD IIOCKOrO BO3AYLIHOIO KOH/IEHCATOpA: d

3.1.10

I[apannensHoe COEAMHEHHE KOHIEHCATOPOB:

g=¢,+q,+....U,=U,=...,C =C,+C, +...

napani

[TocnenoBaTenbHOE COSMHEHHE KOHIEHCATOPOR:

U=U,+U3+...,q1=q2=...,c :CL.’-

=
=]
B
=
—_
-2

3.1.11

2
DHeprus 3apsKEHHOro KoHjeHcaropa: W, = U _CU” _4q”
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3AKOHbLI TOCTOAHHOI'O TOKA

3.2.1 . &q .
Cuna toka: | = —4 . HMocrosuuwii Tok: { = const
Atlx 0
Hns nocrosHuoro Toka g = It
322 YenoBrs CYLIECTBOBAHHA IEKTPHYECKOI0 TOKA.
Hanpssxenne Un DJIC £
323 U
3akon Oma 1U1s yyacTka uenu: | = N
324 DNeKTpHYECKOe CONPOTHBIEHHE. 3aBHCHMOCTL CONPOTHBIIEHHS OJHOPOJHOIO
NPOBOJHHKA OT €ro UIMHBI H CeueHHs. YJIe/lbHOE CONPOTHEIEHHE BELIECTBA.
/
R=p—
S
3‘2‘ 5 A("TO HHHX CHI
Ucrounnku toka. DJIC wucrounmka Ttoka: & =——2"0  BuyTpeHHee
q
CONPOTHRBIIEHHE HCTOYHHKA TOKA
326 3akon Oma U1 NONHOMH (3aMKHYTO#H) 3NeKTPHYECKOH Lern: E r
£ —_—
E =IR+Ir,otkyna | =—— R
R+r
3.2.7 [MapannensHoe coeJMHEHHE NPOBOIHUKOR:
f:f;'i'f_v""...,U;:U_::..., I =L+L+_"_
Rna.peum R] RQ
[NocnenosaTensHoOE COEHHEHHE NIPOBOIHHKOB!
U=U;+U:+...;1=L= .., Rnoc:lz‘Rl ‘I'Rl +...
3.2.8 | Pabora anexkrpuueckoro toka: A= IUt.
3akon lxoyns — Jlenua: Q = IRt .
2 U
Ha pesucrope R:Q=A=["Rt=1Ut = ?r
329 AA
MOoLHOCTE 3/IEKTPHYECKOIO TOKA: P = — =JU.
At Ar—sl)
2p U
Temnosas MOLHOCTE, BhIAE/IAEMan Ha pesucTope: P=1"R= ? =1U.
MomHocTb HeTOuHHKA ToKa: P, = ———— =&l
A.f Ar—0
3.2.10 | CoboaHble HOCHTENH 3MEKTPHUECKMX 3apS/IOB B NMPOBOJHMKAX. MeXaHM3MbI
NPOBOJMMOCTH TBEPIBIX METANIOB, PACTBOPOB M PACILIABOB 3JIEKTPOIHTOB,
ra3os. [Tonynposoauuku. [TonynposoaHHKOBLIH 1HOI
33 MAIHUTHOE T10JIE
3.3.1 Mexannyeckoe B3aHMOJEHCTBHE MArHMTOB. MaruutHoe mone. BekTop MarHHr-
HO# uHAYKUHH. [IpHHIMI CYNeprno3uiliy MATHUTHBIX noneil: B=8, +B, +....
Jlunuu uHayKuMu marautHoro nond. Kapruna nuHuil MHAYKUHH MardHHTHOIO
HOJIA [OJIOCOBOIO U I0AKOBOOOPA3HOI0 HOCTOAHHBIX MArHHTOB
332 Onwir DOpcrena. MarnutHoe none npoBojHHKAa ¢ TokoM. KapruHa nuHuii
MHAYKUHH MArHWTHOrO MOS8 JIHHHONO OPSAMOr0o MPOBOJHHKA M 3aMKHYTOIO
KOJIBLEBOI0 MPOBOIHHKA, KATYIIKH C TOKOM
333 Cuna Amnepa, e€ HanpagieHue H BeJIHUHHA:
F, = IBlsin 0, rie a — yron Mexkly HanpasieHHeM NPOBOJHAKA H BEKTOpOM B
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Cuna Jlopenua, €€ HanpaBleHHE W BEIHYHHA: FH =|q|UBSin{:t,

op
rae o — yroa Mexay BekTopamMu U M B. JIBH)KEeHHE 3apsKEHHONH 4acTHIbI
B O/IHOPO/IHOM MAarHHTHOM NoJe

34 | QJIEKTPOMATHHTHASA HHAVKLHA
34.1 [MOTOK BEKTOPA MArHUTHOM MHAYKIIHMU: - T / B
©=585=BScos (1;’
3.4.2 SlBnenue anexTpoMaraiTHOH HHAYKUKMH. DJ]C uHAYKIIHHI
343 3aKOH 31eKTPOMArHHTHOI Ay Kuun Dapajes:
AD
E,:_ —-——— = —(D F{
Al |y
344 BJIC HHIYKIMY B [IPAMOM [IPOBOHHKE
JUTHHOI [, JBHKYLLIEMCS CO CKOPOCTBI) U {; 1'“,
(I_) 17 ) B OJIHOPO/IHOM MArHHTHOM \%
none B: 7 .
|£:| = Blvcosa, rue a— y_r{m MEH Y ( £ i{)
BEKTOPOM B U HOPMANbIO # K IUIOCKOCTH, .
B KOTOpOIl Nexkar BekTopsl [ HD ; ecan
I1BuvlB, 10 |E,:.‘=Bf!)
345 [pasuio Jlenua
3.4.6 @
Hupykrusrocts: L= ? L O = L1,
- “ M i
Camounaykuus. 3/1C caMOMHIYKUHK: 6“. =—]— =—LI'
? a0
3.4.7 LI?
DHeprus MArHUTHOTO MOJIA KATylku ¢ Tokom: W, = ——
3.5 VEKTPOMAIHHUTHBIE KOJIEBAHHA H BOJIHbBI

3.5.1

Konebarensneiii koutyp. CroboaHBIe 3/IEKTPOMArHHUTHEIE

KoneDaHUs B HIEAILHOM KOeDaTebHOM KOHTYpE: c
IS
Q{!] = qlrna_! Sln(ﬂ){+(p0)

I(t)=q,=0wq,,, cos(ot+@,)=1_, cos(wr+q,)

®opmyna Tomcona: T =2n+/LC, oTKy1a 0= 2—; = L

NLC
Cea3b aMILIMTY/IB] 3aPA/1a KOHJAEHCATOPA ¢ aMILIHTY/10H CHIIBI TOKA NpH cBo0O/-
HBIX 3IEKTPOMATHUTHBEIX KoleDaHMAX B HISAIBHOM KoJIeDaTelbHOM KOHTYpE:

max

qmnx = (0

3.5.2

KOH XPdHCHHA 3HCPrHH B K bHOM KOII TCIEHOM KOH .
34aKOH COXPaHEHHS 3HE eallbHOM KonedaTe/IbHOM KOHTYpe

3 2 2 2
cu- LI :CU i :LI o

+ 2 — const.
2 2 2 2

353

BeiHysIeHHBIE AIEKTPOMArHHTHBIE KoteDanus. Pezonanc

354

[Mepemennriii Tok. [Ipowssojcreo, nepenadya W norpedieHHe ANEKTPHYECKO
IHEPIHH
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CROJCTBA 3NEKTPOMArHUTHLIX BOIH. B3aHMHAs OpUEHTALMs BEKTOPOB B 3JIEKTPO-
MArHUTHOH BONHE B BakyyMe: E | B 1L @

35.6

Illkana 3MeKTPOMArHUTHBIX BOJIH.
B TEXHUKE U OBITY

IIpuMeHEHUE 3NIEKTPOMArHHTHBIX  BOJH

3.6

OHTHKA

3.6.1

[IpsamonuueiiHoe pacnpocTpaHeHue cBeta B oJHOpoaHOH cpene. ToueuHslit
HCTOUHMK. JIyd cBeTa

3.6.2

3akoHbI OTpaxkeHus ceeta. o =[3

alB

Ve

3.6.3

[TocTpoenue H300pakeHH B IOCKOM 3epKaIe

3.6.4

33.1(01‘“}] HPBHGMHCHHH CBeTa.
Ipenomnenne ceeta: 1, SInOL=n, sinf.

c
ABcontoTHBIH NOKA3aTeNb NPENOMIEHUA: M = —

v D
OTtHOCHTENBHBIH 0KA3ATENb NPEIOMICHIUS: = 1y
nE — Ul

ot n‘] - 1)2
Xon yueil B npusMe.
COOTHOLIEHHE YaCTOT W COOTHOLICHHE JUIHH BOJH IIPH IEPEX0/Je MOHOXPOMATH-
4YECKOIo CBETA Yepes MPaHHIly pasjea ABYX ONTHYECKHX CPe/:
Vi =V, mA =nyh,

3.6.5

[Monnoe BHyTpeHHee otpaxenue. IlpeaenbHbri yron
MOJIHOTO BHYTPEHHETO OTPaMKeHH:
. _ _
smo, =—=—
n n

OTH 1 U‘l‘l])

ny<n, ny

3.6.6

Cobuparomue 1 paccenBaioliue aHH3bL TOHKas iuH3a. GOKYCHOE pPacCTOAHHE

. 1
H ONTHYECKAd CHIIA TOHKOH JIMH3BL [) = —

3.6.7

| d

(Qopmyna TOHKOI JIHH3LIL: L +—=—. \
d [ F
H F

VBenIMueHHe, 1aBagMoe JTHH30H:

r:i:U—l F ph
H d 7

B cnyuae paccenBaromeii TMH3LL

_1 _h_If] v
D<0:>F_D<0, F_H_ p <1

3.6.8

Xoa nyuwa, DpolIeAIEro JIHH3Y MO MPOH3BOILHLIM YIJIOM K €€ IIaBHOH OnTH-
ueckoii ocH. [locTpoenue n3oOpakeHHil TOUKH M OTpe3Ka MPAMOI B coDHparoLLHX
H ]jaCCEHBElECILI.[HX JMH3aX H UX CHCTeMax

3.6.9

MoToannapar Kak onTHYeckuii npubop. ['11a3 KaK onTHYecKas cucTeMa

3.6.10

Hurepdepenuus ceera. Korepentsele HCTOYHHKH. Y ClIoBHA HAOMOASHHA MaKCH-
MYMOB H MHHHMYMOB B MHTep(epeHLHOHHOH KapTHHe 0T ABYX cHH(]a3HbIX
KOI'€PeHTHBIX HCTOUHHKOB!

MAKCUMYMBbI — A =2m%, m=0,+1,+2,+3, ...,




MHHHMYMBI — A = (2m + 1]%, m=0,+1,+2,43, ...

3.6.11 | Iudpaxuusa ceera. Judpakumonnas pemérka. Ycnosue HaOMOJEHHS INIABHBIX
MAKCHMMYMOB HPH HOPMAILHOM MAJEHHH MOHOXPOMATHYECKOI'O CBETA ¢ [UIHHOI
BOJIHEI A Ha PeIléTKy C NepuoaoM d:
dsing, =mA, m=0,+1,£2,+3, ..
3.6.12 | Hucnepcus ceeta
4 KBAHTOBAA ®H3HKA
4.1 KOPITYCKYJIAPHO-BOJIHOBOH JAVAJTH3M
4.1.1 'unoresa M. [Tnanka o xkeanrax. @opmyna Ilnauka: £ = hv
4.1.2 he
®otousl. Dueprus dorona: E=hv = N = pc.
E hv h
Umnynse dpotona: p=—=—=—
c ¢ A
4.1.3 dororddexr. Onuitel A.I'. Cronerosa. 3akonsl oroaddexra
414 Vpagnenue DitHureiina ans goroaddexra:
thoToHa = Anuxo;l.a + Exun max *
2
he he mu,
rae E, OTOHA =hv = T’ Anmxo:la :hvxp :7\’_’ Euuu max 21“53 ZEU.m.n
Kp
4.1.5 Jasnenue ceera. [laBleHHE CBeTAa Ha IOJHOCTBH) OTPAKANOLIYIO IOBEPXHOCTh
M Ha MOJIHOCTBIO NOIOMUAKIIYIO NOBEPXHOCTD
42 DHIHKA ATOMA
4.2.1 [InanerapnHas Mojelb aTOMA
422 [Moctynare bopa. M3nyyenue u norioumenne GOTOHOB IPH [IEPEXO/IE aTOMA C 01~
HOTO YPOBHS SHEPIHU Ha APYToii:
he
hvmn =5 = |Ei! - Em ‘
mn
423 JIuneiuaTele CHEKTPEL.
- . —13,65B
Crnextp ypoBHeii 3HepruH aroMa BOJ0poja: E,=——— n=1,23, ..
n-
43 DHIHKA ATOMHOI'O AJIPA
43.1 Hyknonnaa monens sapa Ieiizenbepra — Meanenxo. 3apsaa aiapa. Maccosoe uuc-
a0 sapa. Msoronst
43.2 PannoakTHEBHOCTS.
Angga-pacnan: ’;X—)’}iY+ ;He.
bera-pacnan.
DnekTpoHHbIi B-pacna: ';X—)Zle + _?e +V,.
Iosutponnstii B-pacnax: 5 X— Y + Ve +v,.
lamMa-H3nydeHue
433 _f
3aKOH pajMOAKTUBHOrO pacnana: N (r) =N,-2 T.
i
IlycTh m — Macca pajuoakTusHoro semectsa. Torna m(f)=m,-2 T
4.3.4 Anepubie peakuuu. JleneHue U cHHTES Saep




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» dmsuka, 10 krace/ KacessaoB B.A., O01ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «IPODAY; AxuinonepHoe obiectBo «M3naTenbcTBo
«IIpocsemienne»

» dusuka, 11 kimace/ KacesinoB B.A., O01ecTBo ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODAY»; AkninonepHoe odiectBo «M3aaTenbcTBO

«IIpocsemenne»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA

1 ®uzuka. YraoyOoneHnsiit ypoBeHb. 10—11 kimaccsl : pabodast mporpamMmma K
muauu YMK B. A. KacesiHoBa: yueOHO-MeTomnueckoe nocobue / B. A.
Kacesanos, U. I'. BnacoBa. —M. : Jlpoda

2 duzuka. 10 k1. YroybneHHbid ypoBeHs : yueOHuk / B.A. KacesHoB. — 5-¢
u3., crepeoturl. — M. : JIpoda

3 ®usuka. 11 k1. YroyOneHHslil ypoBens : yueOHuk / B.A. KacssiHoB. — 5-¢

u3., crepeoturl. — M. :Jlpoda

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

https://urok.apkpro.ru/

http://school-collection.edu.ru/

https://videouroki.net/video/fizika/11-class/
https://videouroki.net/video/fizika/10-class/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/11/

https://content.edsoo.ru/lab/subject/2/
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