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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOXKEHHM W TpeOOBaHUN K pe3yjibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX UM BHYTPHUIIPEIMETHBIX CBS3EHl,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «Duznka» Ha yriayoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMmMcsi, KOTOpblE HEOOXOAMMBI JJIA MPOAODKEHHS 00pa3oBaHHs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yrIyOin€HHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOnEéHHOM YpOBHE, SIBISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

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

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

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

[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
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu 00 okpykatoiieM mupe. LLkonpHbIM Kypce HU3HKN — cCHCTEMOOOpa3yroIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadmeir u actpoHommer. Mcmonp30BaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK IMPUHIUIIBI €I0 TOCTPOEHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuall Kypca (HU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuszayuu. EE peannzanus NPeaIIoNaracT HCIOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBS3M Pa3BUTHUS
¢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. [Ipm 3ToM paccmarpuBaroTrcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3rkonocuzayuu peanusyercss MNOCPEACTBOM BBEIAEHUS HJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX 53KOJOTMYECKHMM IMpo0iieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

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



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. Btopoit cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAaHUE, 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
TEMATUKHU JJIS 3THX BHJIOB YYCHHUYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBIACTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAaHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH M MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOW (PU3UYECKOU MOJEIbIO, MO3BOJISIONINE MPUMEHSITh
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYXKAIOUIEH KU3HH, TPeOyroIre BhIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa30oBaHMs JOJDKEH U3y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK>Ke JIEMOHCTPallMOHHOE 000py10BaHUE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMIOBAHMUSI  M3Y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OJMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOyYaromuxcsi K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

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

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PECHHS KaK pe3yjbTaTa M3y4YeHHs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

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

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

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

JlocTrkeHHne 3TUX Ielied 00ecreunBaeTCsl PEeIICHUEM CIEAYIOINX 3a/1ady B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

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

dbopMupOoBaHUE YMEHUM TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBSICHEHUS
(bu3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/1ay, MOAPA3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3/IaHUE
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

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

OBJIaJICHUE METOJaMH CaMOCTOSITEIILHOTO IUIAHUPOBAHUST W TPOBEIACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

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



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHOU JAESITEIIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (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 (QU3MKE TMepedyeHb JIaOOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunblit MeTO1 IO3HAHUSA PUPOBI.

®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 m3MepeHnsi (U3NYECKUX BEIWYMH (QHAJIOTOBBIE W IHU(POBEIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TENO, HJealbHAsl XKUJIKOCThb, HWJCaJbHBIA a3, TOYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPUSL.

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

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

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

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

Pazgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

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

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MTyTH MaTEpPUaIbHON TOUYKU OT BPEMEHU U UX
rpaduku.

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



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

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnrocTpanys npeaenbHOro nepexo/ia i N3MEpEeHNe MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoM CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

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

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nBWXKEHUS Tejla, OPOIIEHHOrO0 Tropu30oHTanbHO. IIpoBepka
THIOTE3bI O TPSAMON MPOMOPLUHUOHAIBHON 3aBHCHUMOCTH MEXIY JabHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoaa oOpalieHusi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

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

Macca tena. Cuna. [IpuHImun cynepno3uuuy CHl.

Bropoi 3axkon HproTOoHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIEHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOIHOTO MaJCHHSI OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT reorpapuueckord MmUpOTHL. J[BHKeHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKECHUS W CUJIa TPECHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKCHHS.

Hasnenue. 'mapocratnyeckoe nasnenue. Cuia Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: INOALIMITHUKY,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronienue nBuKeHUsl Tell B MHEPLUAIbHBIX U HEMHEPLUAIbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX LMIMHAPOB WJIM IIAPOB PAa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

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

PaBeHCTBO CcHJI, BOBHUKAIOIIMX B PE3YJIBTATE B3aUMOICHCTBUS TEN.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U ITAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bI O HE3aBHUCHUMOCTH BpPEMEHHU JIBHKEHHS Opycka IO
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcCCHlI.



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

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

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanve yCiaOBUM pPABHOBECHS TBEPAOIO TEla, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

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

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

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

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

MOoOIHOCTH CUJIBI.

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



[loTeHManbHble W HENOTEHLMAIbHbIE CWIbL. [loTeHIManbHAas >HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJIHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3mepeHnne nMIrysbca Tella o TOpMO3HOMY ITyTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccnenoBanre COXpaHEHHs UMITYJIbCA ITPH YIIPYTOM B3aMMOJIEHCTBHH.

N3Mepenre KHHETUYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JNBWKEHUS W B3aUMOJEWCTBHMS 4YacTHI] BewecTBa. MoJenn CTpOEHUs TIa3oB,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THUX



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

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

CBs13b a0COIOTHON TEMIIEpaTypbl TEPMOJIMHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCcTHI] BEIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

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

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

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



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

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

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

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

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAenbHass W MOJIIpHAs
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 W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

Bropoii 3ak0OH TEpMOJAMHAMMKH JUIsI  HEPABHOBECHBIX  MPOLIECCOB:
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 ACIEKThl MCMOJb30BAHUSA TEIUIOBBIX JBUTaTeNeh. TermnoBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTUIU3ALUA «TEIUIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUME yAETBHBIX TEIUIOEMKOCTEMN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTBIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHaeHcamwms. lcmapeHue W KurieHue. Y IelbHas
TEIJI0Ta Mapoo0pa3oBaHU.

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

BnaxHocTs Bo3ayxa. AOCOTIOTHAs U OTHOCUTEIIbHAS BIIAXKHOCTD.

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

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

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

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHs BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIO0THI MIJIABJICHHUS JIbJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

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

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  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 COXPAHEHUS DICKTPUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUIECKOTO MOJsA. OQHOPOIHOE DIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIIOB ISl  AJIEKTPOCTATUYECKOro Mojs (Kak OJHOPOJHOTO, TaKk U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HanpsDKEHHOCTH JTHX TOJIEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: JJIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBUS 3apSIKEHHBIX TEI.

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 KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHBJIEHUE. 3aBUCHUMOCTh CONIPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

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



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

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

KonzeHncaTop B ienu nNOCTOSTHHOTO TOKA.

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

Hemoncmpauuu.

N3mepeHre CUiTbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINpSKEHUS I PE3UCTOPA,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3ambIkaHHE TaIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrnocoObl coenHeHHns UCTOYHUKOB Toka, JJ1C GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

HccnenoBanrie CMENIaHHOTO COSIMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

VYBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIIEHUS HCTOYHHKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUYECKOrO 3JIEMEHTA OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HUCTOYHHKA TOKa
OT CHWJIBI TOKA B IICTH.

HccnenoBanre 3aBUCMMOCTH MOJIE3HOM MOIIHOCTA UCTOYHHKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3uunvix cpeoax.



DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOAUMOCTh TBEPABIX METAILJIOB. 3aBUCUMOCTh COINPOTUBICHUSI METAIOB OT
temnepaTrypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.

[TonynpoBOIHUKWY. Cob6cTBeHHas U pUMECHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoMcTBa P—N-niepexoa. [TomympoBoHUKOBBIE TPHUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes I AIEKTPOIHN3a.

DJeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psia. PaznmuuHble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMIIbI, JJICKTPOHHO-TTydeBas TpyOKa, MOJYIPOBOJHUKOBBIE TMPUOOPHI: TUOI,
TpaH3UCTOp, (OTOAUOM, CBETOJMOM, TalbBaHWKA, padUHUPOBAHUE MEIIH,
BBITIJIABKA aJTFOMUHUSA, 3JIEKTPOHHAS] MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoii pa3psa U IpOBOJIUMOCTh BO3/1yXa.

CpaBHeHHE POBOAUMOCTH METAJIJIOB U MOJYIIPOBOHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HaoGmronenne amexTpoiusa.

N3mepeHue 3apsaa OJJHOBAJIEHTHOTO MOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTUBIIEHHSI  TEPMOpE3UCTOpa  OT
TeMIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOA.

Du3nYecKuil MPAKTUKYM.

Cnoco0bl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE TTOTPEUTHOCTH U3MEPEHUN (HU3NYECKUX BEJIMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  paslefiax «YUCHHYECKUH  OIKCIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).



MexnpeaMeTHbie CBA3M.

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

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 00068 HAYUHO20
nOo3HaHUA: SIBICHUE, HAY4YHBIH (akT, TUIOTe3a, (Pu3nMUecKkas BEIWYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJEIb, HW3MEPEHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

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

Buonozua: vexannueckoe JBIKEHUE B KUBOU mpupone, 1udpdys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpensl,
yTHIH3anuss OHMOOPraHMYECKOro TOIUIMBA JUIi  BBIPAOOTKH  «TEIJIOBO» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHHUE U KAlTMJUIPHBIE SIBJICHUS B IPUPOJIE,
AIEKTPUUECKHE SIBJICHUS B AKUBOM IPUPOJIE.

Xumua: IHUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIIpPHAs Macca, IOJYyYEHUE HAaHOMATEpHAJIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEII, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

T'eozpaghus: BnaxxHOCTh BO3IyXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOTO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKUUU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYrHE€), JBUraTellb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
MOJIy4YEHUS] COBPEMEHHBIX MAaTepuajoB, B TOM YKCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOpPOB,
ra3zopaspsiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKA.
Tema 4. Maznummnoe nosne.



B3aumonieiicTBUEe TMOCTOSHHBIX MAarHUTOB H MPOBOJHUKOB C TOKOM.
MaruutHoe mnone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMn cyneprno3unuu
MArHUTHBIX NOJIEH. JIMHUM MarHUTHOW MHYKIIWH.

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

Cunia Amnepa, €€ HanpaBJIEHUE U MOJTYJIb.

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

MarunutHoe nose B BeuiectBe. @eppOMarHeTUKH, Napa- U JUaMarHeTUKU.

TexHuyeckue yCTpOHCTBA M TEXHOJOTUYECKUE IPOLIECCH: MNPUMEHEHHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Jlemoncmpayuu.

KaptiHa  7OuHHMA  WHAYKOMM  MarHATHOTO  TOJISL  [OJIOCOBOTO U
MOJAKOBOOOPA3HOT0 MOCTOSIHHBIX MAarHUTOB.

KaptunHa nuHUN MarHUTHOM MHYKIIMY TIOJIS JNIMHHOTO TIPSIMOTO MPOBOHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOHUKA, KATYIIIKA C TOKOM.

B3anmoieiicTBuEe JBYX MPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[eiictBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUKEHUs My4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS 3IEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie cBOMCTB (peppOMArHeTUKOB.

HccnenoBanre NeCTBUSI HOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumHnas uHOYKYu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOM
uHaykuuu. OJIC uHAyKUMM. 3aKOH 3JIEKTPOMarHMTHOM uHAyKiuu Dapajes.
Buxpeoe anexkrpuueckoe noie. Toku Dyko.

OJIC wHAyKUMH B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKAa.
SBnenue camonnaykuu. 3C caMOUMHAYKIIHH.



DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJIOIMYECKHUE MPOIECChl: MHAYKIMOHHAS
neyb, COJICHOU], 3alllMTa OT AJEKTPU3ALNU TeJl MPU JABMXKCHUH B MAarHUTHOM TOJIE
3emun.

Hemoncmpauuu.

HaOmnronenue siBeHust 3JIEKTPOMarHuTHON MHAYKIIAH.

UccnenoBanne 3aBucumMocTd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3apucumMoctd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnpeneneHne MHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

["apmonnueckue konebanusi. Kunematnueckoe M JIMHAMUYECKOE OMHMCAHUE.
DHepreTUYecKoe ONvcaHue (3aKOH COXPAHEHHS] MEXaHWYeCcKO sHepruu). BoiBoj
JTUHAMUAYECKOT0 OMUCAHUS TapPMOHMYECKUX KOJIEOAaHUH M3 UX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUSI.

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUI €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactora kojebanuid. Ilepuon Manabix CBOOOJIHBIX KoJieOaHUI
MaTeMaTU4YecKoro MaaTHuka. llepuon cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux kKoneOaHusX. BeiHyX1eHHbIe Koebanus. Pezonanc.
Pe3onancHas kpuBasg. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

TexHHn4ecKue yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.



Habmroienne He3aBUCMMOCTH MEepHo/ia MallbIX KoueOaHuil rpy3a Ha HUTU OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyXaromux KoJIeOaHU U 3aBUCUMOCTH Teproia CBOOOIHBIX
KoJ1e0aHUM OT CONPOTUBIICHUS.

HccnenoBanne KojeOaHMN TIpy3a HAa MACCUBHOM MpYKHUHE C LEJbIO
dbopMupOBaHUA MTPEICTABICHHUM 00 WCAIbHON MOJENN PY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHMs S3HEPTUU IPH KOJICOaHUIX rpy3a Ha MPYKUHE.

HccnenoBaHue BbIHYKICHHBIX KOJICOAHUM.

Habmtoienue pe3onasca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

W3mepenune mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W MPYKHHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0/I€ KoJIeOaHU Ha yIIpyroMm MojBece.

M3y4yeHue NBUKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B IPYKUHHOM MAasTHHKE.

HccnenoBanre yObIBaHUS aMIUIUTY/bI 3aTyXaOIIUX KOJIEOaHUN.

HccnenoBanre BoIHYXICHHBIX KOJIEOAHUIA.

Tema 2. dnexmpomazHumHnuole Ko1ebanus.

Konebatenbubiii KOHTYp. CBOOOJAHBIE 3IIEKTPOMArHUTHBIE KOJICOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®Popmyna Tomcona. CBA3b aMIUTUTYIbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHMs SHEPTUH B HJI€aTbHOM KOJIE0aTEIbHOM KOHTYPE.

3aryxaromme JIEKTPOMAarHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemeHHBII TOK. MOIIHOCTE TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS MpU Pa3IMYHON (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycoulanbHbli TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B II€NU CUHYCOUJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepeaadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE 3eKTposHepruu. KymeTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HH.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIIEKTPUUYECKUIM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Hemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.



3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHHUHM OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXalOIUX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOopa.

By IeHHbIE CHHYCOUIATbHBIE KOJICOaHMS.

Pesucrop, karymka MHIYKTUBHOCTH M KOHJAEHCATOpP B LIENU NEPEMEHHOIO
TOKA.

Pe3oHaHCc mnpu MOCIENOBATENIBHOM COCAMHEHUH PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y CcTpoHCTBO M IPHUHIIKI IEUCTBHS TpaHc(opmaTopa.

Mopens TMHUYN IEKTPONEPEAAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

Nzyuenue tpanchopmaropa.

HccenmenoBanne MEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KATYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDI.

MexaHnueckue BOJIHBI, YCIOBUA HX pacnpocTtpaHeHus. llomepednbie wu
IIPONOJBbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWsT W JUIMHA BOJIHBL.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, NpelIoMIIeHHE, MUHTepPEpeHLUs U
nudpaxims.

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

[ITymMOBOE€ 3arpsiI3HEHUE OKPYKAKOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3aiys, uHTepdepeHuns u qudpakums.

[IIxana 3JIEKTPOMAarHUTHBIX BOJH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHLIMIIBI paguOCBA3U U TeneBUACHUA. Paqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBA M IPAKTUYECKOE TNPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-nieusn,
yJIBTPAa3BYKOBasl TUATHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OOpazoBaHue 1 pacpOCTpaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromeecs Te10 Kak UCTOYHUK 3BYKa.



3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HaOnronenue oTpakeHus U IpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepenninu u qudpakiini MEXaHUIECKAX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
YacTOTOM KOJIEOaHMIA.

HccnenoBanne  CBOMCTB — AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Oo6napy:xeHue nHGPaKpacHOro U yiIbTPaPuoIeTOBOrO U3TyUEHUN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacupoCcTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
10cKoM 3epkane. Cepuyeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. OTHOCUTENBHBIN MMOKA3aTeb NpesIoMIIeHHs . [10CTOSHCTBO 4acTOTHI
CBETA M COOTHOLIEHWE JJIMH BOJIH IIPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully pasjielia IByX ONTHYECKUX Cpel.

Xon nyueit B mpusme. ducnepcusi cBera. CloxkHBIA cocTaB 0€Ioro CBeTa.
IBer.

[lonmHoe BHyTpeHHEE OoTpaxkeHue. [IpenenpHbIil yroyl MOJIHOrO BHYTPEHHETO
OTPAKECHMUS.

ColOuparomue W pacceuBaromyde JuH3bL. ToHKas JuH3a. DOOKycHOe
paccTosiHUE M ONTHYECKas Cujla TOHKOM JIMH3BI. 3aBUCHUMOCTH (POKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EepUYECKON JMH3bI OT €€ Te€OMETPUU U OTHOCHTEIHLHOTO
MTOKA3aTeIIs MPETOMIICHUSL.

dopmysia TOHKOM JIMH3bL. Y BETMUEHHE, 1aBAEMOE JIMH301.

Xop Jy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
omrtuueckor ocu. IlocTpoenne wu300pakeHU TOYKM W OTpe3Ka MPSIMOM B
cOOMpAIOIIUX U PACCEUBAIOIIMX JIUH3AX U UX CUCTEMAX.

OnTtuueckue mpubopbl. Paszpemaromias crmocoOHOCTh. [71a3 Kak onTuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB M MHHHUMYMOB B HHTepQEpeHIIMOHHON



KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIlacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus ceta. [Judpakuumonnas pemérka. YciaoBue HaOMIOACHUA
IJIaBHBIX ~MAaKCHUMyMOB TIpU  TaJ€HUU MOHOXPOMATHUYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MUKpPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIIEHUs CBETA.

HabiroieHue noaHoro BHyTpEHHETo OTpakeHusl. Mojiesib CBETOBOIA.

HccnenoBaHue XO0Ja CBETOBBIX IIYYKOB 4Ye€pe3 IUIOCKONAPALIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Moenu MUKpPOCKOIIA, TEJIECKOTIA.

Hab6monenue nntepdepennu cBera.

HabmroieHue 1BETOB TOHKUX IIJIEHOK.

HaOnronenune nudpakiuu ceera.

N3yuyenue nuppakinoOHHON pEeETKY.

Habmonenue nudpakiinoHHOTO CEKTpa.

HabGmronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBera.

[IpumeHeHue noaIpoUIOB ISl U3YUYECHHS] MEXAaHUUYECKUX HaIPSHKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomul, NPAKMUKyM.

W3mepenne nmokaszaremns mpeJoMIICHHS CTEKIIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepennie PoKyCHOTO PaCCTOSIHUS PACCEUBAIOIITUX JIMH3.

[Tomy4yenune n300pakeHUsI B CHCTEME M3 IIOCKOTO 3€pKajia U JIMH3BI.

[Tomyuenune n300pakeHUs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBanue TeIeCKOMMUECKUX CHCTEM.

Hab6mronenune nudpaxiuu, nHTep)EepeHIINN 1 TOISIPU3AITIN CBETA.

W3y4yenue nonspusamnuu cBeTa, OTPXKEHHOTO OT TOBEPXHOCTH IUAJICKTPHUKA.

N3yyenune naTEpPEpEeHIINH JIAa3ePHOTO U3TyUYCHUS HA IBYX IIETSIX.

HaGmronenue aucnepcum.



Hab6nronenue u uccnenoBanue AUPPaKImOHHOTO CIIEKTPA.

W3mepenne quHbl CBETOBOW BOJIHBI.

[TomydyeHue crekTpa M3Iy4eHUs CBETOAMOAA MPH MOMOLIM JU(PaKLIMOHHON
PEIIETKMU.

Pa3nen 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEIHLHOCTH.

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOH  uHTepBal. [IpeoOpaszoBanust  JlopeHiia.
VYcenoBue npuunHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEITUBUCTCKON YaCTUIIbl. DHEPTUS
IIOKOS.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKUE MPOLECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTEHU 3apsHKEHHBIX YACTHII.

VYyeHnueckuit SKCEpPUMEHT, JTabOpaTOPHBIE PAOOTHI, IPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPrUU  PEIATUBUCTCKUX dacTIl (IO
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-60aH060it Oyanusm.

PaBHOBeCHOE TeIJIOBOE M3IIydeHHE (M3JIydeHHEe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmenienus: Buna. 'unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
Oitamreitna s potodddexra. «Kpacnas rpanuiiay Gportodrddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarIlrytro moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMcTBa yacTul. Bonnel ne bpoiiid. JInvuHa BosiHbl 1e bpoins u
pasMepbl 00JacTH JIOKAIM3alUu ABWXKYyIIEHca vacTulbl. KopmyckyispHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHuUYeCKHEe YCTPOWCTBA M TEXHOJIOTHUYECKUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.



Hemoncmpauuu.

®doTo3(deKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdEKTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBIICHHS]  MOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

CeTonuo.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMuUKyMm.

Hccnenosanue poropesucropa.

N3mepenne noctostHHOM [Imanka Ha ocHOBE uccienoBanus Gporodddekra.

HccnenoBanye 3aBUCHMOCTH CUIIBI TOKA Y€PE3 CBETOANO OT HAIPSDKCHUS.

Tema 2. Qusuka amoma.

OneITEl IO KCCIEAOBAHUIO CTpOeHUsA aroma. llmanerapHas mMozenb aTtoma
Pezepdopaa.

[Toctynatel bopa. M3nyyenue u noriomieHre (pOTOHOB MPHU MEPEX0/Ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOU.

Bune! ciektpoB. CniekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHHe cBeta. Jlasep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAIbHBINA
aHaJIn3 (COEKTPOCKOI), Ja3ep, KBAHTOBBII KOMITBIOTE.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpoiCTBO 1 IEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHL.

Onpenenenue JJIMHBI BOJIHBI JIA3EPHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HabGnrogenue 1MHEeHYaToro CnexkTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosiHHon Punbepra.

Tema 3. Quzuka amomnozo A0pa u 31eMEeHMAPHBIX YACHUY,.

Hyxnonnas moxens siapa [eiizenbepra—lBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M3oTonsl.

PannoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaj. ['amma-u3imydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IMPHUPOJIE.
CBoiicTBa MOHU3HUPYIOLIEr0 W3JIy4eHUs. BiusHue paivOaKTHBHOCTH Ha YKUBBIE
opranu3mbl. EcrecTBeHHbI POH n3inydenus. Jozumerpusi.



DHeprus CBS3M HYKJIOHOB B simpe. SAnepubie cuibl. JledhexT maccer sapa.

SAnepusie peakuuu. Jlenenue u cunres saep. Snaepusie peaktopsl. [Ipodaemsl
YOpPaBIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. DKOJOTMYECKUE AaCHEeKThl Pa3BUTHUS
SAICPHOMN YHEPTETUKHU.

MeTtobl perucTpaly U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIBHBIE B3aUMOJICUCTBUS. bapuoOHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CrannapTHoi Mozenu. KBapKk-TJIFOOHHAs MOJENb aIpOHOB.

®usuka 3a npeaenamu CrtaHaapTHOW Monenu. TéMHas Martepuss U TEMHaA
SHEprusl.

EnunctBO pusznueckoit KapTUHBI MUPA.

TexHn4eCKre yCTPOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
BuiibcoHa, SAEpHBIA  peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHuTHO-PE30HaHCHAs ToMorpadus.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomaol, NPAKMUKYM.

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

HccnenoBanne painoakTUBHOTO (hOHA C UCIIOIB30BAaHUEM JIO3UMETPA.

N3yueHne noraomeHus: 6eTa-4acTUll aTlOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

DOtanbl pa3BUTHUS acCTpoHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHUH. [IprMEHUMOCTh 3aKOHOB (U3MKK ISl OOBICHEHUS MPHUPOJIbI
KOCMHUYECKHUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKHUX HccaenoBaHul. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIBI, PAIUOTEIIECKOIIbI, BHEATMOC(EpHast aCTPOHOMHUSI.

Bun 3Bé3mHoro neba. Co3Be3gusi, spkye 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBUKEHHE.

CosiHeuHas cucrema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHepruu CoitHIa U 3BE3 /.

3BE3/1bI, KX OCHOBHBIE XapaKTEPUCTUKU. J[narpamMmma «CreKTpaabHbIN KjIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiit [lyte — Hama [Nanaktuka. Ilonoxkenne u nBuxenue CoJiHIIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u xkBazapsl. YEpHbIE ABIPHI B sApax
rajaKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ima. Paz0beranue raimakTuk.
Teopus bonporo B3psiBa. PemMkToBOE U3ITyYEHHE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.



Yuenuueckue naonwoenus.

HabGmronenus: 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUMN JJIs1 ONPENETICHUS MOJIO0KEHUS HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3usg (CeBEepHOro MOJIyIIApUs U SIPKUE
3BE3ILI.

HaGmiogenuss B Teneckon JlyHbI, TIUJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIUICHUH.

POu3nyecKuil MPaKTUKYM.

Crioco6b1 m3MepeHus (pU3NIECKUX BEJIMYHMH C UCIIOIh30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEIbHBIE TIOTPEITHOCTU U3MEPEHUN (PU3UUYECKUX BETUUMH.
OneHka rpaHull MOrpeurHOCTe.

[IpoBeneHHE KOCBEHHBIX W3MEPEHUW, MCCIENOBAaHUWA  3aBUCHMOCTEU
(Gu3MYEeCKUX BEIUYMH, NPOBEPKA MPEMJIOKEHHBIX THIOoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTHYECKHUX  pazlenax «YUYEHHYECKHH  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, IPAKTUKYM).

Oo6o01marouiee MOBTOPEHUE.

O0o0uIeHne U cucTeMaTH3alus CoJIep KaHus pa3feioB Kypca «MexaHukay,
«MonexynsipHast pu3rMKa U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHBD, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
busnka», « JIEMEHTHI aCTPOHOMHUH B aCTPOPUZUKNY.

Ponp Qu3uku u acTpOHOMUHM B OSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINKUCATEIIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHUYECKOW  (DyHKIIHIA
(bu3nyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3MYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOILLEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MesknpeaMeTHbIEe CBSI3H.

N3yuenne «kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYUIECTBIISIETCSI C YUETOM COJIEPKATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OUOJIOTHUH, XUMUHU, TeOorpapuu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C UZYUCHUEM MEM 0008 HAYUHOZ0
no3HanuA: SIBICHUE, HAy4YHBIH (pakT, rumoresa, (GusMUeckas BETUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, DSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, [T POBas 1ad0paTopusl.



Mamemamuka: pelIeHUE CUCTEMBbl YpPAaBHEHHW. TPUTOHOMETPUYECKHE
(GYHKIIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKAECTBO. BEKTOPBI M MX MPOEKIMM HA OCH KOOPJAWHAT, CIIOKEHUE BEKTOPOB.
[TpousBoaHble 3neMeHTapHBIX (yHKUMA. [lpu3Haku nogoOus TPEYroJbHUKOB,
OIpeeNICHUE MIIOMAAN IIIIOCKUX (GUryp U 00bEMa TeIl.

Buonozun: >nektpuyeckue SBIEHUS B JKUBOW MPUPOJE, KoJieOaTEIbHbIE
JBWKEHUA B JKMBOM NPUPOJAE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJICTBE
NIEKTPOIHEPTHUH,  DIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JMAarHOCTMKAa B MEIMLHHE, ONTUYECKHE SBICHUA B JKUBOU
IIPUPOJE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTALIMYECKAs CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKOM pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

I'eocpagua: MarHuTHBIE TIONKOCA 3€MJIM, 3aJ€KHM MAarHUTHBIX  PYA,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonocusa: TPUMEHEHHE TMIOCTOSHHBIX MArHHUTOB, 3JJIEKTPOMAarHUTOB,
ANEKTpOJABUTATENb KOOH, reHepaTop MEPEMEHHOI0 TOKa, WHAYKI[MOHHAS IEYb,
JIMHUM 3JIEKTPONEpeay, 3JIEKTPOJBUraTeb, paaap, paluonpuEMHHIK, TEJIEBU30D,
anTeHHa, TtenepoH, CBY-meub, ynabTpa3ByKoBass JMAarHOCTHKa B TEXHUKE,
IIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, JI€pHAsi SHEPreTUKA U SKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.



[VNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMSBI 110 ®U3UKE
HA VYPOBHE CPEJHEIO OBIIETO OBPA3OBAHUAIIMYHOCTHLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHUS ydueOHOro mnpenmera «Duzuka» AOIKHBI
OTpaxkaTb ~TOTOBHOCTb M  CIIOCOOHOCTh  OOYYarOIIMXCSI  PYKOBOJCTBOBATHCS
chOpMHPOBAaHHOW BHYTPEHHEH TO3WIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALINH, MO3UTUBHBIX  BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIMNX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCUMCKOTO 00IECTBA, PACIIMPEHUE KU3HEHHOTO OIbITa
U ONbITa JEITEIBHOCTH B IMPOLECCE peaau3alldd OCHOBHBIX HAaIpaBJICHUM
BOCIIMTATEIBHOMN JAESATEIBHOCTH, B TOM YUCJIE B YACTH:

rPasKIAHCKOI0 BOCIIUTAHMSA:

e c(OPMUPOBAHHOCTH IPAXKITAHCKOW MO3ULKUKA 00YyYarOUIErocs Kak akTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOIO OOLIECTBA;

e TMPUHATHE TPAJULIHUOHHBIX  OOIIEYETIOBEYECKUX TyMAHUCTUYECKUX U
JNEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTH BECTH COBMECTHYIO JEITENBHOCTH B HMHTEPECAX TPaAKIAHCKOTO
oOmiecTBa, ydacTBOBaTh B  CaMOYNpaBIE€HUHM B  00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJICUCTBOBATh C COLMAJIbHBIMU UHCTUTYTAMU B COOTBETCTBUM C
uX (QYHKIUSIMHU U HA3HAUYCHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOU IEATENBHOCTH.

NAaTPUOTUYECKOT0 BOCIIMTAHMSA:

e c(OPMUPOBAHHOCTH POCCUICKOM TPAXKTAHCKON UICHTUUYHOCTH, MTATPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3BUKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBE/ICHNUS;

e CIIOCOOHOCTH OLIEHHWBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPHUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE
B JICATEIILHOCTH YYEHOTO;

e OCO3HAHHE JMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro.

3CTETUYECKOI0 BOCIIUTAHMSA:

e JCTETHYECKOE OTHOILICHUE K MUPY, BKIIIOYasi ICTETUKY Hay4YHOT'O TBOPYECTBA,
npucyuiero (pu3n4eckom Hayke.



TPYA0BOI0 BOCIIMTAHUS:

MHTEPEC K PA3NUYHBIM cepaM MNpoPecCUOHANBHON AESTeNbHOCTH, B TOM
YHCIie CBSI3aHHBIM C (PM3MKOW M TEXHUKOH, YMEHHE COBEPIIATH OCO3HAHHBIN
BbIOOp Oyayuiell npodeccuu U peanu30BbIBATh COOCTBEHHBIE >KU3HEHHBIC
IUIaHBL;

TOTOBHOCTb U CIIOCOOHOCTbh K OOPa30BaHUIO U caMOOOpa30BaHUIO B O0JIACTH
(GU3MKHN Ha TPOTSKEHUH BCEU KU3HU.

IKOJOTNYECCKOI0 BOCIIMTAHHUA

c(OPMHUPOBAHHOCTh 3KOJIOTMUECKOW KYJIbTYPhl, OCO3HaHHE TIJI00ATBHOTO
XapakTepa SKOJOTUYECKUX TIPOOIIeMm;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE JEUCTBUI B OKPYXKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpEeHHE OIbITa JACSATEIBHOCTH 3KOJOTHMYECKOW HANPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (UBHKE.

HMEHHOCTN HAYYHOI'O MO3HAHUA:

c(hOpPMHUPOBAHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHHME IIEHHOCTM HAYYHOM [IEATEIbHOCTH, TOTOBHOCTH B IpOLECCE
U3y4eHUs: (U3UKKA OCYHICCTBIISATh TMPOEKTHYIO U HUCCIEI0BATEIBCKYIO
NEeATEIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
Ba3oBble Jiornyeckue 1eicTBHA:

CaMOCTOATENbHO  (OPMYJIHMpPOBAaTH W aKTyallU3UPOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpeNeNiaTh 1EeTN ACATEIBHOCTH, 3aJaBaTh IapaMeTpPhl M KPUTECPUU UX
TOCTYIKCHUS,

BBISIBIISAIT ~ 3aKOHOMEPHOCTU ¥ TPOTHUBOPEYHMST B PacCMaTPUBAEMBIX
(bu3HUECKUX SIBJICHUSIX;

pa3pabaThiBaTh TUIAH PEIICHHS TPOOJIEMBI C y4ETOM aHaiIM3a WMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JICSITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3yJIbTATOB
I[EJISIM, OLICHUBATh PUCKU TIOCIIEICTBUMN ACATEIBHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBUSX PEATBHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.



Ba3oBble ucciieqoBareLCKHe JeCTBUA:

BJIAJIETh HAYYHOW TEPMUHOJIOTHEH, KJIFOYEBBIMH IOHSITUSIMH M METOJaMH
¢u3udeckoil HayKu;

BJIAJICTh HaBbIKAMH Y4eOHO-HCCIIeI0BATEIbCKON U MPOEKTHOM NS TETLHOCTH B
o0jacTu (U3MKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIEHOMY
MOWCKY METOJIOB PEUICHHs 33134 (PU3HUECKOro COJCpKaHWsS, MPUMECHECHUIO
Pa3IUYHBIX METOOB TO3HAHUS;

BIaJCTh BHUJIAMH JESATEIBHOCTH 10 TOJYYEHUIO HOBOTO 3HAHHA, €ro
MHTEpIpETaly, NPEoOpa3oBaHUIO M MPUMEHEHHIO B Pa3IMYHBIX Y4EOHBIX
CUTyalllsiX, B TOM YHUCJIC TPU CO3JIaHUHM YYEOHBIX IMPOEKTOB B OOJIACTH
buzukwy;

BBISBIISITh [IPUYUHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ peIleHUs, HaXOAUTh apTyMEHTHI ISl I0OKa3aTebCTBA
CBOUX YTBEPXKICHUH, 3a]1aBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS;
aHATM3UPOBATh TMOJYYCHHBIE B XOJIE PEIICHUS 3aJadd  pe3yJbTaThl,
KPUTHYECKH OICHHBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHUE B
HOBBIX yCJIOBHSX;

CTaBUTh M (OpMyIHMpoBaTh COOCTBEHHBIE 33Jayll B 00pa30BaTENbHOM
AESITETLHOCTH, B TOM YHCJIC TIPU U3yYCHUH (DU3HKH;

JaBaTh OIIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HAaHUA N0 (U3MKE B TPAKTUYECKYI0 OO0JIACTh
KU3HENIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC HJICH, TIPE/JIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHHUS,
CTaBHUTb NPOOJIEMBI M 33]1a4H, TOYCKAIOIINE AIbTEPHATHBHBIC PEIICHUSI.

Pabora c nundopmanueii:

BJIaJIETh HABBIKAMHU TMOJy4YeHUs HHOOpMaluu (HU3NUECKOTO COACpKAHUS M3
HMCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOATEILHO OCYIIECTBISATh MOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U UHTEPIpETaIMi0O HHPOpMAITUU Pa3IUYHBIX BUIOB U (POpM
MIPEICTABIICHHUS;

OIICHUBATH JJOCTOBEPHOCTHh HH(OPMAIINH;

UCIIOJIB30BaTh  CPeNCTBAa  WMH(DOPMAIMOHHBIX W  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUA B pEHIEHUM  KOTHUTHUBHBIX, = KOMMYHUKATHUBHBIX  H
OpraHU3alMOHHBIX 337a4 C COOJII0ICHUEM TPeOOBAHUIN SPrOHOMHUKU, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNS, TIPABOBBIX U ITUIECKUX HOPM,
HOPM HMH()OPMAIIMOHHOM 0€30MacHOCTH;



CO3/1aBaTh TEKCTHl (DU3MUECKOTO COAEPKAHMS B Pa3IMUHBIX (opmarax c
y4€TOM Ha3HayeHHs MWHPOpMAlMU U LEJIeBOW ayAUTOPHUM, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YAIU3AIHH.

KOMMyHHKaTHBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHHZ

OCYIIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKU ¥ BO BHEYPOUHOH ACATEIHHOCTH;
pacno3HaBaTh  MPEANOCHUIKM  KOHQIMKTHBIX CHUTyalldd W CMSAr4yaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJ/ICTB;

MMOHMMATh U HUCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAWUBUIYATbHOU
paboTHI;

BBIOMpATh TEMAaTUKYy M METOJbl COBMECTHBIX JCHCTBUU C Y4YETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO UjieHA KOJIJICKTUBRA;

MpUHUMAThL  [EJIM  COBMECTHON  JIEITENBbHOCTH, OPTraHU30BBIBATH WU
KOOPJIMHUPOBATh AEHUCTBUA MO €€ NOCTUKEHHIO: COCTABIISITh IUIAH JIEUCTBUM,
pacmpenensiaTh pojau ¢ yuéTOM MHEHUH Y4aCTHUKOB, OOCYKIIaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OIIEHMBATh KA4€CTBO CBOETO BKJIAJIa M KaXKJOTO YYaCTHUKA KOMaHbl B OOIIUIA
pe3yJabTar Mo pa3pab0TaHHBIM KPUTEPUSIM;

npeayiaratb HOBBIE IIPOEKTHI, OIEHWBATh HUJEU C TMO3ULHUH HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYyaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JEATEIbHOCTh B 00JacTU
(U3MKM UM aCTPOHOMHUH, BBIBIATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEIICHHS PACYETHBIX M KAuE€CTBEHHBIX
3aja4, IJIaH BBIMOJHEHUS MPAKTUYECKOW pabOThl ¢ Y4ETOM HMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHH;
JienaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUPOBAaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHHUBATh MPUOOPETEHHBIN OIBIT;



e CIOCOOCTBOBAaTH (POPMHUPOBAHUIO U TPOSBICHUIO S3PYIUIMU B 00JacTu
(U3MKH, TOCTOSIHHO TMOBBIIIATh CBOM 0O0pa30BaTelIbHBIA U KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTEJJIEKT:

e J1aBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHTH KOPPEKTHBBI B JESTCIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

e BJIQJACTh HAaBBIKAMM  IIO3HABAaTENbHOW  peduieKCMM  KaK  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUM W MBICIUTEIBHBIX IPOIIECCOB, UX PE3YJIbTATOB H
OCHOBaHUM;

e HCIOJL30BaTh MPUEMBI pedIECKCHH TSI OIEHKH CHUTYaIlid, BHIOOpA BEPHOTO
peIICHMS;

e YMETh OIICHUBATh PHUCKH W CBOCBPEMEHHO NPUHUMATHh PEIICHHS IO HX
CHIDKEHHIO;

e TMPUHMMATh MOTHBBI WM aPTyYMEHTHl JAPYTUX TPU aHAIU3E PEe3yJbTaTOB
NEeSATETHPHOCTH;

e TPUHUMATH ceOs1, TOHNMAs CBOM HEIOCTATKHA U JJOCTOMHCTBA,

e TMPWHUMATh MOTHUBBI M apryMEHTHl JPYTUX IPU aHaJIU3e PE3yIbTaTOB
NEeATEIIbHOCTH;

e TPU3HABAThH CBOE MPABO U MPABO JAPYTUX HA ONTHOKH.

B mpomecce moCTWKEHUS JTUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHS IMPOTPAMMBI TI0
bu3uke I8 ypoOBHSA  CpelHero oOmero oOpa3oBaHUsS y — OOydYaroIIUXcCs
COBEPIIICHCTBYETCS AMOITMOHAJILHBIN HWHTEIIEKT, TIPEATIOJIarato I
c(hOpMHUPOBAHHOCTH:

e CaMOCO3HAHWsI, BKIIOYAIOMIETO CIIOCOOHOCTh TOHMUMATh CBOE SMOITMOHATBHOE
COCTOSIHWE, BHJICTh HAIIPABJICHUS DPA3BUTHUS COOCTBEHHON 3MOIIMOHAILHOM
cdepsl, ObITh YBEpEHHBIM B ce0€;

e CaMOPETYJIMPOBAHHUS, BKJIIOUYAIOIIETO CAMOKOHTPOJb, yMEHHE IPUHHMATh
OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIIOCOOHOCTH aNanTHPOBAThCSI K
OMOITMOHAIBHBIM HW3MEHEHHUSIM W TPOSBIATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTPCHHEH MOTHBAIMH, BKIIOYAIOMICH CTpEMJICHHE K JOCTHKEHUIO ICIH U
ycrexy, ONTUMU3M, HTHUITUATUBHOCTh, YMEHHUE JCHCTBOBATh, UCXOJI U3 CBOUX
BO3MO>KHOCTEH;

e DOMITATHH, BKIIIOYAIOIICH CIIOCOOHOCTH MOHUMATh 3MOIIMOHAIBHOE COCTOSHHUC
JIPYTUX, YYUTHIBATH €T0 TMPHU OCYIICCTBICHUH OOINECHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEKUBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBHICTPAWBATh OTHOILICHUS
C JpYyTMMH JIIOJIbMH, 3a00THTBCSA, TPOSIBISATh HMHTEPEC U pa3peliarhb
KOH(JIUKTHI.

I[MPEIMETHBIE PE3VJIBTATBI

K xony o0yuenus B 10 knacce npeamMeTHbIE pe3yabTaThl HA YIITyOJIEHHOM YpOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

NOHUMAaTh  PoOJib  (U3MKK B  DKOHOMHYECKOM,  TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COLMAIILHON M 3TUYECKOM cdepax NesTeTbHOCTH YeJOBEKa,
poJib U MeCTO (U3MKU B COBPEMEHHON Hay4YHOW KapTHHE MHpA, 3HAYCHUE
ONKCATENIbHOM, CUCTEMATU3UPYIOUIEH, OOBSICHUTENBHOW U MPOTHOCTHYECKOM
GyHKUMNA (U3HYECKOW TEOpUHM — MEXAHUKU, MOJEKYISIpHOW (U3HKU H
TEPMOJIMHAMUKH, POJIb GU3UUECKON T€OpUH B (HOPMUPOBAHUHU MPECTABICHUN
0 u3nyeckol KapTUHE MUDPA;

pasznuyaTh yCJIOBHS NMPUMEHUMOCTH MOJENEH (PU3NYECKHX Tell U MPOLECCOB
(sBNIEHMIT): WHEpUHUANIbHAS CHUCTEMa OTCYETa, aOCOJIOTHO TBEPAOE TENO,
MarepuaibHas TOYKA, PABHOYCKOPEHHOE [BW)XEHHE, CBOOOJHOE IMaJIeHUE,
a0OCoJIFOTHO yripyras jaedopmarys, aOCOJIOTHO YIPyroe u aOCOJIFOTHO
HEYNpPYyroe CTOJKHOBEHHMS, MOJEIM Tas3a, JKUAKOCTA M  TBEPAOTO
(KpUCTAITUYECKOr0) Tejia, WICalbHbIA Ta3, TOYEYHBIM 3apsii, OJHOPOIHOE
ANEKTPUYECKOE TOJIE;

paznuyaTh yciaoBUS (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIM XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh HCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBATh U OOBSICHATH MEXaHUYECKHUE MPOLECCHI U ABJICHUSI, UCTIOIb3YS
OCHOBHBIE  TOJIO)KEHUST W 3aKOHbl ~ MEXaHUKU  (OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBWIKEHUS, (OpMyNIbI KHUHEMAaTUKU PaBHOYCKOPEHHOTO
JIBYDKEHUS, peoOpazoBanus ["anmuies 1 CKOpOCTH U TIEPEMEIICHUS, 3aKOHbI
HproToHa, mnpUHOMN OTHOCUTENBHOCTH [ 'anmuies, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3aKOHBI COXPAHEHHUs UMITYJIbCa U MEXaHWYECKOU HHEPTHH, CBSI3b
paboThl CHJIBI C U3MEHEHWEM MEXaHUYECKON 3HEpruH, YCJIOBHUS PaBHOBECHS
TBEPJIOTO TeNla), NPH H3TOM HCHOJB30BATh MATEMATUYECKOE BBIPAKECHUE
3aKOHOB, YKa3bIBaTh YCJOBHUS TMPUMEHUMOCTH (PU3UYECKUX 3aKOHOB:
npeoOpa3oBanuil ['anmunesi, BTOPOro u TpeTbero 3akoHOB HblOTOHA, 3aKOHOB



COXPaHEHHs HMIYJIbCa M MEXAHUYECKOM OJHEPruH, 3aKOHA BCEMHUPHOTO
TATOTEHUS,

aHaJM3UPOBATh U OOBSICHATH TEIUIOBBIC MPOILIECCHl U SIBICHUS, HCIOJIb3YS
ocHoBHble ToNokeHUsT MKT u  3akoHBI MOJIEKYJSIpHOM  (PU3MKH U
TEPMOJIMHAMHMKU  (CBA3b  JIaBJIEHWS  MJIEAIbHOTO Traza Cco  CpeaHen
KUHETUYECKOW DSHEPrUeld TEIUIOBOTO JBMXKEHUS WM KOHIIEHTPAUHMEHd €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIECTBA CO CPEIHEN KUHETUYECKOW IHEPrUueu
TEIJIOBOTO JIBM)KEHUSI €r0 YacTHIL, CBS3b [JABJIICHUS WICAJIbHOIO rasza C
KOHIICHTPALIMEN MOJIEKYJI W €ro TEeMIEpaTypol, ypaBHeHuUe MeHaeneeBa—
Kianeitpona, nepBbiii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUSI SHEPIUU B
TEIUIOBBIX MPOIECCAX), MPU ITOM HUCMHOJIb30BATh MATEMATUYECKOE BHIPAKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBUA IPUMEHUMOCTH YypaBHEHHs MeHaeneeBa—
Kianeitpona;

aHAIM3UPOBATh U OOBSICHATH DJIEKTPUUYECKUE SIBJICHUS, UCIIOJB3Ys OCHOBHbIE
MOJIOKEHUS U 3aKOHBI AJIEKTPOJUHAMUKHU (3aKOH COXPAHEHHUSI DJIEKTPUUECKOTO
3apsga, 3akoH KyrnoHa, MNOTEHUHAIBHOCTH JJIEKTPOCTATUYECKOTO TOJIS,
MIPUHIUIT CYTIEPIIO3ULIAN 3JIEKTPUUYECKUX TMOJICH, TPU 3TOM yKa3bIBas yCIOBUS
OpUMEHUMOCTH 3akoHa KynoHa, a TakKe TMpPaKTUYECKH  BaXKHBIE
COOTHOILIECHMS: 3aKkoHbl OMa [ ydacTKa Lenu ¢ JJId  3aMKHYTOM
ANeKTpUUecko nenu, 3akoH Jxoyns—Jlenma, npaBuna Kupxroda, 3akoHbI
®dapages 1J1s1 DJIEKTPOJIN3a);

ONMKCHIBATh (PU3UYECKHUE TIPOLECCHl U SIBJICHUS, WCIOJb3YysSd BEITUYUHBI:
IIEpEMENIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbLC TE€Jla U CUCTEMBI TEJl, CHUIIA,
MOMEHT CHJIbI, JABJICHHE, MOTEHIMAJIbHAsA YHEPrus, KUHETHYECKash 3HEpPrusl,
MEXaHMUYeCKas JHeprus, paboTa CHUJIbl, LEHTPOCTPEMUTEIIBHOE YCKOPEHHUE,
CUJla TSDKECTH, CHWJIA YIPYrOCTH, CHWJIA TPEHUSA, MOIIHOCTh, JHEPrud
B3aMMOJICUCTBHS Tena ¢ 3emMiiéil BOMM3U €€ MOBEPXHOCTU, DHEPTUsl YIPYroi
nedopMaliii PYKUHBI, KOJMYECTBO TEIJIOTHI, aOCOJIOTHAs TeMIeparypa
Tena, paboTa B TEPMOJMHAMHUKE, BHYTPCHHSISI DSHEPrUs HACAIHLHOTO
OJIHOATOMHOT0 Ta3a, paboTa HUAEaIbHOTO Ta3a, OTHOCUTENbHAS BJIAXKHOCTH
Bo3ayxa, KIIJ[ wmpeanbHOro TEMIOBOrO [BUTATENA; DJICKTPUUECKOE TIOJIE,
HaNpsLKEHHOCTDh  AJIEKTPUYECKOTO ITOJISA, HANPSDKEHHOCTh IOJISL TOYEYHOTO
3apsiia WIM 3apsHKEHHOrO Iapa B BaKyyMe€ UM B JIMAJIEKTPUKE, MOTEHIMA
3JIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIIMAIOB, 3JIEKTPOABMKYIIAs CUJIA,
CUJIa TOKa, HAMPSIKEHUE, MOUTHOCTh TOKA, AJIEKTPUUYECKass EMKOCTh IIOCKOTO
KOHJEHCATOpA, CONPOTUBIICHUE Y4YaCTKA LENU C I[OCJIEI0BATEIbHBIM H
MApAJUICIIBHBIM COEAUHEHUEM PE3UCTOPOB, JHEPIUS DIIEKTPUUYECKOTO MOJIA
KOHJIEHCATOPA;



OOBSCHATH OCOOCHHOCTH NPOTEKaHUsl (PU3MUECKHUX SBICHUN: MEXaHHUUECKOe
JIBWKECHUE, TEIJIOBOE IBM)KEHHE YaCTHIl BEIIECTBA, TEIJIOBOE PAaBHOBECHE,
OpoyHOBCKOE IBMkeHHE, nuddy3us, ucrmapeHue, KUIEeHWEe W KOHACHCaIus,
IUIABJICHWE WM KPUCTAUIM3alHWs,  HAIPaBICHHOCTh  TEILIONEpPEIayH,
ANEKTPU3alus TeJl, HSKBUIIOTCHUHAJIBHOCTh IIOBEPXHOCTH 3apsSKEHHOTO
IIPOBOJAHUKA,

MPOBOANTH MCCIENOBAHUE 3aBHUCUMOCTH OJHOW (PU3MYECKOW BEIHMYUHBI OT
IPYrOoM C MCHOJIb30BAHUEM MPSAMBIX HU3MEPEHHUM, IIPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHPOBATH PE3YJIbTAThI IOJYyYEHHON 3aBUCHUMOCTH (PU3NUECKUX
BEJIMYMH B BUJIE IPapUKOB C YUIETOM aOCOIMIOTHBIX MOTPEIIHOCTEN U3MEPEHU,
JeJaTh BBIBOJIBI 10 PE3YyJIbTaTaM UCCIEN0BAHNUS,

MIPOBOANTH KOCBEHHBIE U3MEPEHUs (PU3HUUECKUX BEJIUYUH, IPH 3TOM BBIOUPATH
ONTUMAJbHBIA METOJ] U3MEPEHUS, OLIEHUBATh a0CONIOTHBIE U OTHOCUTEIbHbBIE
HNOTPEIIHOCTH NIPSIMBIX U KOCBEHHBIX H3MEPEHU;

IIPOBOAUTE ONBITHI IO MPOBEPKE NPEMIOKEHHON THMIOTE3BI: ILIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3UPOBATh
IIOJYYEHHBIE PE3yNbTaThl M JeJaTh BBIBOJ O CTaTyce MPeIJIOKEHHOU
TUIIOTE3B;

co0roaTh MpaBuiia O€30MacHOr0 TpyAa MPU NPOBEACHUU HCCIIEIOBAaHUM B
paMKax y4yeOHOro 3KCIEpPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIEeI0BATEIbCKON
Y TIPOEKTHOM JIESITENBHOCTH C MUCIIOJIB30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB U
71a00paToOpHOTO 000PYIOBAHUS;

pemiaTh pacuéTHBIC 3a/1aui C SBHO 33JIAaHHOM M HESIBHO 3aJaHHON (PU3HUECKOM
MOJICTIbIO: HAa OCHOBAaHMM aHalM3a YCJIOBHS OOOCHOBBIBATH  BBHIOOP
¢u3nueckol MoJenH, OTBeyarolmed TpeOOBaHUAM 337auyd, MPUMEHATH
(opMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAaThl (PU3UUYECKUX TEOpUU MpHU
UCIIOJIb30BAHUM MATEMATHYECKMX METOJOB pElIeHUs 3a7ad, MPOBOAMTH
pacy€Tsl HA OCHOBAHMM MMEIOIIMXCS JAHHBIX, aHAIU3UPOBAaTh PE3YJIbTATHI U
KOPPEKTUPOBATh METObI PEIEHHUS C YYETOM ITOJIYYEHHBIX PE3YJIBTATOB;
penaTh KaueCTBEHHbIE 33/1aud, TPEOYIOIINe MPUMEHEHHUsS] 3HAHUI U3 pa3HbIX
pazzenoB Kypca GU3MKHU, a TAKXKE MHTErpALMK 3HAaHUN U3 IPYTrUX NpeaIMeTOB
€CTECTBEHHO-HAYYHOI'0  IMKJIA:  BBICTPAMBATh  JIOTMYECKYIO  LIETIOYKY
pacCyXIEHUW C ONOPOM HAa U3YYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue BICHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JIJIs1 OOBSACHEHHS] OCHOBHBIX MPHUHIIMIIOB
paboThl  U3MEPHUTENBHBIX  MNPUOOPOB,  TEXHUYECKUX  YCTPOMCTB U
TEXHOJIOTUYECKUX IPOLIECCOB;



MPUBOIUTH MPUMEPHI BKJIA/1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO MUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

aHAJIM3UPOBATh M OLEHUBATh MOCIEACTBHsSI OBITOBOM M NPOM3BOACTBEHHOMN
JESITEIbHOCTH YEJIOBEKA, CBA3aHHON C (PM3NYECKUMU INPOLIECCaMU, C MO3ULIUN
DKOJOTMYECKOM  0€30IaCHOCTH,  MPEACTABIECHUHA O  PALMOHAIBHOM
MPUPOJOINOIb30BAHUH, a TAaKXKE pPAa3yMHOM HCIIOJIb30BAHUU JIOCTHIKEHUI
HaYKH U TEXHOJIOTHM JUIsl TalbHEUILEr0 pa3BUTHSI YEIOBEYECKOTO OOIIECTBA;
OPUMEHATh pPAa3IMYHbIE CHOCOOBI paboThl ¢ HMH(OpManuen (GU3NIecKoro
COJEp)KaHUsl C  MCHOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX
TEXHOJOTHI, NP 3TOM UCHOJIB30BaTh COBPEMEHHBbIE HH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TIOUCKA, MepepadOTKH U MPEAbIBICHUS yUeOHOW U HAYyYHO-
HOMyJIApHOM  HMHOpMAlMM,  CTPYKTYpPHUpPOBaHUSI M HHTEpIpETaluu
UHpOpMalMY, TMOJYYEHHONM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJYyYaeMyl0 HMH(OpPMALMIO U OLEHUBATH €€ JOCTOBEPHOCTH
KaK Ha OCHOBE HMMEIOIIMXCA 3HAHUM, TaK M HAa OCHOBE aHAIM3a MCTOYHHKA
uH(popmanuu;

IPOSBIJIATh OPTAHU3ALMOHHBIE U TIO3HABATEIBHBIE YMEHHS CAMOCTOSTEIBHOIO
IpUOOpETEHHs] HOBBIX 3HAHUM B MPOLIECCE BHIMOIHEHUS IPOSKTHBIX U y4eOHO-
UCCIIE0BaTENbCKUX padoT;

paboTath B TpyHne C HWCIOJIHEHUEM pa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIBl, PAllMOHAIBHO PaclpeAeisiTh JESITeIbHOCTh B
HECTAaHJAPTHBIX CUTYyallMsX, AaJCKBATHO OLEHUBATh BKJIAX KaXIOro U3
YYaCTHUKOB TPYIIIBI B pELICHUE pacCMaTpUBAaEMON TPOOIIEMBl;

MPOSIBJISITh MOTUBALMIO K Oynymie nmpodecCMOHANbHON NEATEIbHOCTH I10
CIEUUATBHOCTSIM (PU3UKO-TEXHUUECKOTO PO HIISL.

K xonuy obyuenust B 11 knacce nipeaMeTHbIEe Pe3ybTaThl HAa YIIIyOJIEHHOM YpPOBHE
JOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:

MOHUMATDH POJIb (PU3UKH B IKOHOMUYECKOU, TEXHOJIOTUIECKOM, COIMATBHON U
ATUYECKON cdepax NeqaTebHOCTH 4YelIOBEeKa, poJib U MeCTOo (U3UKUA B
COBPEMEHHOW HAYYHOW KapTUHE MHUPA, POJIb ACTPOHOMHUU B MPAKTHUYECKOU
JESTEIbHOCTH YeJIOBEKa M JaJbHEUIIEM Hay4YHO-TEXHUYECKOM pPa3BUTHUH,
3HAUYEHHUE  OMNHUCATEIbHOW, CHUCTEMATU3UPYIOUIEH, OOBSICHUTENbHOU U
MPOTHOCTUYECKOW (PYHKIMI (PU3NUECKOW TEOpUU — DICKTPOAUHAMUKH,
CHeNUaIbHOM TEOpPUM OTHOCHUTEIBHOCTH, KBAHTOBOW  (U3UKH, POJb
¢usnueckoit Teopuu B (HOPMUPOBAHMM TPEACTABICHUN O (U3HUECKOU
KapTUHE MHpa, MeCTO (U3MYECKOW KapTUHBI MHUpa B 0O0mEeM psxy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHHUI O MPUPOJIE;



pa3nanyaTh YCJIOBUSA NPUMEHHMOCTH Mojeiei (U3HUecKUX Teld U MPOIECCOB
(sIBNEHMIA): OJHOPOAHOE DIEKTPUUECKOE M OJHOPOJHOE MAarHUTHOE TOJI,
TapMOHUYECKHE  KOJeOaHWs, MAaTeMaTHYCeCKUl  MasSTHUK, WICAIbHBIN
NPYXUHHBI MasTHUK, TAQPMOHUYECKHUE BOJIHBI, WJCATbHBIA KOJIeOaTeIbHBIH
KOHTYp, TOHKasl JIMH3a, MOJIEJIEll aToMa, aTOMHOTO s/Ipa U KBAHTOBOW MOJIEIH
CBETa;

pa3nuyuaTh yciaoBus (TpaHUIBl, O00JacTH) NPUMEHUMOCTH (PUIUIECKUX
3aKOHOB, TOHHMMATh BCEOOIIMN XapakTep (yHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYCHHOCTb MCIIOIH30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBSCHATH AJIEKTPOMATHUTHBIE MPOLECCHl W SABJICHHUS,
UCIIONIb3YSl OCHOBHBIE TOJIOKEHHS W 3aKOHBI  JJCKTPOJAMHAMUKH U
CHEIHATbHON TEOPUN OTHOCUTEIIBHOCTH (3aKOH COXPaHEHMS JICKTPUUECKOTO
3apsana, cuia Ammepa, cuia JlopeHia, 3aKOH 3JIEKTPOMarHUTHOW WHIYKITUH,
npasuio Jlenna, cBa3p DJ1C caMOMHAYKIIMH B 3JIEMEHTE AJIEKTPUUECKON 1EeTH
CO CKOpPOCTBbIO HM3MEHEHHUS CHJIBl TOKA, TOCTYJAThl CIENHUAIbHOW TEOpUHr
OTHOCUTEILHOCTU DUHINITEITHA);

aHAJIM3UPOBATh U OOBICHATH KBAHTOBBIC IMPOILIECCHI U SIBICHHS, HCIOIB3YS
MOJIOKEHUSI KBaHTOBOM (Pu3uku (ypaBHeHHE DuHIITEHHA Ui poTodddekTa,
NepBeIi W BTOpOM  TocTynarsl  bopa, THPUHIUI ~ COOTHOIICHHUS
HeonpenenénHocrel ['eiizeHOepra, 3akOHBI COXpAaHEHHS 3apsiIOBOIO U
MAacCOBOTO YHCENl U DHEPTHH B SJIEPHBIX PEAKIHUAX, 3aKOH PaTUOAKTHBHOTO
pacnaza);

OMHCHIBATh (PU3UYECKUE TIPOLECCHl U SBIEHUSA, WCIOJb3Yysd BEITUYHHBI:
HANPsHKEHHOCTD  DJIEKTPUYECKOTO TOJIs,, TMOTEHIHA SJIEKTPOCTATHUECKOTO
MOJIsA, Pa3HOCTh TMOTEHIMAJOB, DIEKTPOABMXKYINAs CUJa, HWHIYKIUA
MAarHuTHOTO TIOJISl, MarHWTHBIA TIOTOK, CHja AMIiepa, HWHIYKTUBHOCTD,
ANIEKTPOJBIDKYINAST CWJIA CAMOMHIYKIIMM, DHEPrUsi MArHUTHOTO  TOJIS
IPOBOJIHUKA C TOKOM, PEJISITUBUCTCKUM WUMITYJIbC, TIOJTHASI SHEPTHs, SHEPTHUS
MOKOSI CBOOOTHOM YaCTHIIBI, DHEPTHSI U UMITYJIbC (DOTOHA, MACCOBOE YHCIIO U
3apsif siapa, SHEPTHUs CBS3H SIIIPa;

OOBSICHSITH 0COOCHHOCTH MPOTEKaAHUS bu3nIecKuX SIBJICHHIA
AJIEKTPOMATHUTHAS WHAYKIHS, CAaMOMHAYKIIHMS, PE30HAHC, WHTEpQEpeHIIHs
BOJH, JU(pAKIUsA, JUCHEPCHs, TIOJHOE BHYTPEHHEE  OTpaKCHHE,
doToanexktpuueckuit r3dpdext (botorddexr), anbda- u OeTa-pacnaabl saep,
raMma-usiydeHue saep, (pu3udeckue MPUHIHUIBI CIEKTPaJbHOTO aHalu3a U
paboTHI J1a3epa;

OTIpeIeNATh HANPaBIEHNUE UHIYKIIMA MAarHUTHOTO TIOJIS TIPOBOJAHUKA C TOKOM,
cuiibl Amriepa u cuiibl JIopeHria;



CTPOUTh M300paKe€HUE, CO3/1aBaeMOEC TUIOCKUM 3€pKaJIOM, TOHKOW JIMH30U, H
pacCUUTHIBATH €70 XapaKTEPUCTUKU;

MIPUMEHATh OCHOBOIMOJIATAIONINE ACTPOHOMUYECKUE TIOHSTUSA, TEOPUH U
3aKOHBI JUIsl aHAJIU3a U OOBSCHEHUS (PU3NYECKUX MPOLIECCOB, TPOUCXOISIIIUX
B 3BE3/1aX, B 3BE3NHBIX CUCTEMaX, B MEKIaJaKTUUYECKOW CPEAE; IBUKCHUS
HEOECHBIX TEJI, DBOJIIONMHU 3BE3T M Beenennoi;

MPOBOJIUTh  HCCJICAOBAHWE  3aBUCHUMOCTEH  (U3MYECKUX  BEIMYMH C
UCIIOJIb30BaHUEM NPSIMBIX U3MEPEHUI, ITPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(buKCcHpOBaTh Pe3yJIbTAThI MOTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B
BUJIe TPapUKOB C Y4ETOM aOCOJIIOTHBIX MOTPENIHOCTEW H3MEpPEHUM, Jenarh
BBIBO/IBI IO pE3yJIbTaTaM UCCIICIOBAHMUS;

MIPOBOJINTH KOCBEHHBIC M3MEPEHMS (PU3MUECKUX BEJIWYWH, TIPU TOM BBIOUPAThH
ONTUMAJIbHBIA METOJI U3MEPEHHUSI, OIIEHUBATh a0COJIIOTHBIC U OTHOCUTEIIbHBIC
MOTPELIHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUN;

MPOBOAUTL OMBITHI MO MPOBEPKE MNPEIJIOKEHHON THINOTE3bl: IJIAHUPOBATH
AKCIEPUMEHT, COOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY, AaHAJIU3UPOBATH
MOJYyYEHHbIC PE3ylbTaThl M JejaTh BBIBOA O CTaTyce MPeaIoKeHHOM
TUIIOTE3BL;

ONMUCHIBATh METO/IbI MTOJIYYEHHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;
coOJiroaTh MpaBwiia 0€30MacHOro TpyAa MPH MPOBEIACHUU MCCIICIOBAHUMN B
paMKax y4yeOHOTO SKCIEPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIEI0BATEIHCKON
U IPOEKTHOM JIEATENBHOCTH C UCIIOIb30BAaHUEM U3MEPUTENBHBIX YCTPOWUCTB U
1abopaTOpHOTO 00OPYIOBAHUS;

pemiaTh pacuéTHBIC 3aJ1a4 C SBHO 33JIAHHOM M HESIBHO 3aJaHHOMN (PU3HUECKOM
MOJIEJIbIO: HA OCHOBAaHMM aHAJIW3a YCJOBHUS BBIOMPATH (PU3MUYECKUE MOMEIH,
OTBEUAIOIIME TPEeOOBaHUSAM  3aJlauyd, MPUMEHATH (POPMYJIbI, 3aKOHHBI,
3aKOHOMEPHOCTH W TIOCTYJaThl (U3MUECKUX TEOPUH MPH HUCIOJIb30BAHUU
MaTeMaTUYeCKHMX METOJOB pEIICHUs 3ajad, MNpOBOJUTH pPACUYEThl Ha
OCHOBAaHUM  MMEKIIMXCS  JaHHBIX, AaHAJU3UPOBaTh  pE3yJbTaThl U
KOPPEKTUPOBATh METObI PEUICHUSI C YYETOM TOJTYYEHHBIX PE3yJIbTaTOB,;
peliaTh KauyeCTBEHHBIE 3a/auu, TPeOyIolre MPUMEHEHUSI 3HAHUM U3 Pa3HbIX
pasnesnoB Kypca GU3HMKHU, a TaKK€ UHTETPAIMK 3HAHUN U3 IPYTUX MPEeIMETOB
€CTECTBEHHO-HAYYHOrO0  I[MKJIA:  BBICTPAMBATHh  JIOTMYECKYIO  ILIETIOYKY
pACCYX IECHUW C OIIOPOM HA H3YUYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue BICHUS;

MCIIOJIH30BaTh TEOPETUUECKIE 3HAHUS JIJIs1 OOBSICHEHUSI OCHOBHBIX MTPUHITUIIOB
paboThl  M3MEPUTENBHBIX  NPUOOPOB,  TEXHUYECKUX  YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIIECCOB;



MPUBOJUTH MPUMEPHI BKJIA/1a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO MUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

aHAJIM3UPOBATh M OLEHUBATh MOCIEACTBHsSI OBITOBOM M NPOM3BOACTBEHHOMN
JESITEIbBHOCTH YEJIOBEKA, CBA3AHHON ¢ (PU3NYECKUMU IMPOLIECCaMU, ¢ MO3ULUN
DKOJOTMYECKOM  0€30IaCHOCTH,  MPEACTABIECHUHA O  PALMOHAIBHOM
MPUPOJOINOIb30BAHUH, a TAaKXKE pPAa3yMHOM HCIIOJIb30BAHUU JIOCTHIKEHUI
HaYKH U TEXHOJIOTHM JUIsl TalbHEUILEr0 pa3BUTHSI YEIOBEYECKOTO OOIIECTBA;
OPUMEHATh pPa3IM4YHble CHOCOOBl palboOThl ¢ HH(popManueirl QuandecKkoro
COJEp)KaHUsl C  MCHOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX
TEXHOJOTHI, NP 3TOM UCHOJIB30BaTh COBPEMEHHBbIE HH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TIOUCKA, MepepadOTKH U MPEAbIBICHUS yUeOHOW U HAYyYHO-
HOMyJIApHOM  HMHOpMAMM,  CTPYKTYpPUpPOBaHUS M HHTEpHpPETalUU
UHpOpMalMY, TMOJYYEHHONM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJYyYaeMyl0 HMH(OpPMALMIO U OLEHUBATH €€ JOCTOBEPHOCTH
KaK Ha OCHOBE HMMEIOIIMXCA 3HAHUM, TaK M HAa OCHOBE aHAIM3a MCTOYHHKA
uH(popmanuu;

IPOSBIJIATh OPTAHU3ALMOHHBIE U TIO3HABATEIBHBIE YMEHHUS CAMOCTOSTEIBHOIO
IpUOOpETEHHs] HOBBIX 3HAHUM B MPOLIECCE BHIMOIHEHUS IPOSKTHBIX U y4eOHO-
UCCIIE0BaTENbCKUX padoT;

paboTath B TpyHne C HWCIOJIHEHUEM pa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIBl, PAllMOHAIBHO PaclpeAeisiTh JESITeIbHOCTh B
HECTAaHAAPTHBIX CUTYyalUsX, aJECKBATHO OLEHMWBATh BKJIAQJ KaXIOro U3
YYaCTHUKOB TPYIIIBI B pELICHUE pacCMaTpUBAaEMON TPOOIIEMBl;

MPOSIBJISITh MOTUBALMIO K Oynymie nmpodecCMOHANbHON NEATEIbHOCTH I10
CIEUUATBHOCTSIM (PU3UKO-TEXHUUECKOTO PO HIISL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
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
bubmuorexa [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 1 https://m.edso0.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEporo Tena > 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 MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperartHbie cOCTOsSIHUS BetmecTBa. Ma3oBbie 14 1 bu6mmoreka [IOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

IIEPEX OBl https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onmextpiieckoe moe 24 ! https://m.edso0.ru/f16068d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUIN TOK 24 1 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
4.3 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>l (PusHueCKHit npaKTHkyM 16 16 hitps://m.eds00.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue koebaris 10 1 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbIE KOJIEOaHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.edso00.ru/39859¢f1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 Ocuosrel CTO

Hroro no pasgeny

5

1

bubmuorexa [JOK
https://m.eds00.ru/39859f1
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Paszgen 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 AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIyYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' JeATeTLHOCTH, MPUOOPETEHHOTO MPU 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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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 ®dusnka — pyHIaMeHTaIbHAs HayKa O MPUPOJIe 1 bubmmorexa LIOK
yiA e PHPOA https://m.edsoo.ru/1beef346
5 HayuHblil MeTO/1 TO3HAHUS U METO/IbI 1 bubnuoreka [IOK
WCCIICIOBaHUS (PU3NICCKUX SBIICHUN https://m.edsoo.ru/3a7fde29
DKCIepUMEHT U TEOpHsl B IPOIECCe MMO3HAHUS
3 npupoabl. HaGnroieHue u SKCIIEpUMEHT B 1 Bubmiorexa OK
PUPOARL. P https://m.edsoo.ru/34c49931
¢buznke
bu6nunorexa LIOK
4 CrnocoOsl u3mMepeHus: GU3NYECKUX BETUIHH 1
P ¢ https://m.edsoo.ru/ca2def03
5 AOGCOTIOTHAS M OTHOCUTENNbHASI TOTPEIITHOCTH 1 bubmuoreka [IOK
U3MepeHui (pU3NUECKUX BEIUYHH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Ponb u mecto
6 ¢u3UKM B JOPMUPOBAHUU COBPEMEHHOM 1 bubmmnoreka HOK
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
NEeSATEIbHOCTH JIIOIeH
Mexanunueckoe nBuxkeHue. Cucrema oTcyera.
but6mmorexa [IOK
7 OTHOCHTENHFHOCTh MEXaHNUECKOTO IBMKEHM. 1
https://m.edsoo.ru/e9a52f02
[Ipsimast u oOpaTHas 33729 MEXaHUKH
Panuyc-BekTop maTepuanbHON TOUKH, €T0
8 MPOEKIIUU Ha OCH KoopauHaT. TpaekTopus. 1 bubnmnorexa [JOK

[Tepememenue. Cxkopocts. X mpoeknuu Ha
OCH KOOpJMHAT

https://m.edso0.ru/30a108a5
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PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.

9 I'paduaeckoe onrcanne paBHOMEPHOTO bubmotexa [JOK
P ) P P https://m.eds00.ru/89ba7190
MPSIMOJIMHEHHOTO ABUKECHUS
10 CnoxxeHue nepeMereHuii U CKOpOCTeH. bubnmnoreka HOK
Pewenne 3anau https://m.edsoo.ru/761d18aa
HepaBnomepHoe asukeHue. MrooBeHHas
11 ckopocTb. Yckopenue. [IpsmonuHeitHoe bubmorexa LOK
P | P P https://m.eds00.ru/a99549a7
JBUKCHHE C TIOCTOSTHHBIM YCKOPEHUEM
12 I'pacdmueckoe onucanue NPSIMOIUHEHHOTO bubmmoreka [JOK
JBUYKEHUS C TIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoOogHOE TIazicHre. Y CKOpeHHe CBOOOIHOTO
13 nageHus. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTHU buGnuorexa [IOK
' p » CKOP ’ https://m.edsoo.ru/f738109c
YCKOpPEHUS OT BPEMEHHU U UX rpaduku
14 JIBrokeHue Tena, OpOoIIeHHOTO MO/ YIJIOM K bubnnorexa [JOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nuxenue. [[BuxeHue mo
15 OKPYKHOCTH. YTIJIOBasi ¥ INHEHHAs! CKOPOCTb. bubnnorexa [JOK
IIepuon u yacrtora. LleHTpOCTpEMUTENBHOE U https://m.edsoo.ru/33196fbe
MOJTHOE YCKOPEHHUE
bubnmorexa LIOK
16 K 0 "K "
OHTpoOIbHAs paboTta mo TeMe "Kunemaruka https://m.edsoo.ru/1242f32e
[TepsrIii 3ak0oH HproToHa. MHEpLMaNbHbIE
17 cucteMbl oTc4€Ta. [IpUHIUIT OTHOCUTENILHOCTH bubmmorexa [JOK
- pui R https://m.edsoo.ru/5a9e4a64
lanunes. HennepuuanbHble CHCTEMBI OTCUETA
18 Cuna. PaBHoelicTByIo1as cuia. Bropoit bubnuotexa [JOK
3akoH Herotona. Macca https://m.edso0.ru/141d3837
but6mmoreka [IOK
19 B3anmopeiicteue Ten. Tperuii 3akon HeroToHa
HMOAICHCTBHE TEJL. L PETHH SaKOR HIbIOTOR https://m.edsoo.ru/57dba505
20 [Tpunnun cynepro3uiuu cwi. Pemenue 3amna4u but6mmoreka [IOK
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Ha [IPUMEHEHHE 3aKOHOB HproTOHA

https://m.edsoo.ru/bdf997fb

3akoH BCEMHUPHOI'O TAT'OTCHUA.

bu6nmoreka [IOK

21 i
9KBHBaﬂfHTHOCTB TPaBHTALHOMHON 1 https://m.edsoo.ru/9aba2b0a
WHEPTHON MacChl
99 Cuna TsKeCTH M yCKOpeHue CBOOOIHOTO bubmmoreka [JOK
HaJieHus https://m.edso0.ru/22757f26
JIBm>KeHHE HEOCCHBIX TET U UX
23 HMCKYCCTBEHHBIX CITYTHHKOB. [lepBas bubmmorexa [IOK
Y yt P https://m.edsoo.ru/11abfa0a
KocMUu4eckasi ckopocTb. 3akonbl Keriepa
bubnunoreka LIOK
24 C .3 I'yka. B
#1118 YUPYTOCTH. JAROM L yka. Bec Teia https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS. bubnnoreka [JOK
25 JIBM>KEHUE B JKUJIKOCTHU U Ta3e ¢ YYETOM CHJIIbI https://m.edso0.ru/1fa86499
COIIPOTHBIIEHUS CPE/IBI https://m.eds00.ru/2cb29676
26 Hasnenue. 'uapocraruueckoe qaBieHUE. bubnnorexa [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bu6nmorexa LIOK
AbcomoTHo TBepaoe Teno. [loctynatenbHoe u
27 BpaliareabHOe ABMKCHHUE TBEPIOTO Telia bubmmorexa [TOK
pat A pA https://m.edsoo.ru/2b95d57e
28 MoOMEeHT CuJIbl OTHOCUTEIFHO OCH BPAIIICHUS. bubnnorexa [JOK
[Ineqo cumnsl https://m.eds00.ru/653d3459
CrnosxeHue CHll, MPUIOKEHHBIX K TBEPIOM
29 teny. LleHt T;DK&E:TI/I Tena VCJ'IOBI/IHPH ’ bubmorexa [TOK
Y P ' https://m.eds00.ru/9aa79a7d
paBHOBECHSI TBEpAOTrO Tena. Bubsl paBHOBECHS
but6mmorexa [IOK
30 P
CHICHHC sa1ad https://m.edsoo.ru/dclcaacO
31 KonrtponsHas pabora no Teme "/lunamuka. bu6muoreka [IOK
Craruka TBepaoro tena'" https://m.edsoo.ru/9f5a574c
32 Nmmynbc MaTepraibHOM TOYKH, CUCTEMBI bubnuoreka [JOK
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MaTCpHaJIbHBIX TOUYCK. HCHTp MacCC CUCTCMBI
MaT€pHaJIbHbBIX TOUYCK. TeopeMa O IBMKECHUU
LHEHTpa MaccC

https://m.edsoo.ru/4bb8294b

I/IMHy.]IBC CHJIbI 1 UIBMCHCHUEC UMITYJIbCaA TECJIa.

33 3aK0H coxpaHeHusd UMITyiIbca. PeakTuBHOE buGnuorexa [JOK
P ybea. https://m.eds00.ru/13f0a221
IBUKEHUE
MOMEHT UMITyJIbCa MaTepHATbHON TOYKH.
34 IIpencrasienue 0 COXpaHEHUU MOMEHTA bubnnorexa [JOK
et p https://m.edsoo.ru/d6532eb9
UMITYJIECA B IICHTPATBHBIX ITOJISIX
bubmuoreka [{OK
35 Pemenne 3amau
g https://m.edsoo.ru/f7706d63
Pabora cuiibl Ha MAJIOM ¥ HA KOHEYHOM
36 nepemenieHuu. ['paduueckoe npeacrapieHue bubmmorexa [JOK
pemetit b et https://m.eds00.ru/913974c7
paboThI CHITBI. MOIITHOCTH CHITBI
Kunernueckas sneprus. Teopema 06
37 W3MEHEHUN KHHETHYECKON DHEPTUU bubnmorexa IOK
. p https://m.edsoo.ru/9a5e2e74
MaTepHATLHON TOYKH
IToreHIManbHBIE U HEMOTEHIIUAIBHBIE CUJIBI.
38 TTorennuansHast >ueprusd. Bropas bubmorexa HOK
1t PTHA. p https://m.edsoo.ru/554bafcc
KOCMHUYecKasi CKOPOCTh
Tpetps kocMuueckast ckopocTb. CBsi3b pabOTHI
39 HETOTEHITUAJIBHBIX CHUJI C U3MEHEHHEM but6mmorexa [IOK
MEXaHWYECKOW PHEPTUN CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/f57b4e01
COXPaHEHUS MEXaHUUYECKOH dHEepPTUn
Yupyrue u e W€ CTOJIKHOBEHUS.
40 Vv Sz;eHHe Beynlf }J]'ITJ'H/I I MIeanbHOM bubnnorexa [IOK
p pHYy a a https://m.edsoo.ru/f30f43b6
KUIKOCTHU
41 KonrtponsHas padora no reme "3aKoHbI bu6muotexa [JOK

COXpaHEHUs B ME€XaHUKe"

https://m.edsoo.ru/474e7c4a
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PasButre npeacraBieHui O NPUPOIE TEIIOTHI.

bubnunorexa LIOK
42 Ocnognble nonoxkernss MKT. [Tuddyszus. https://m.edsoo.ru/b0addast
BpoyHnoBckoe nBukeHue
CtpoeHnue ra3000pa3HbIX, JKUIKUX U TBEPIbIX
43 Tle Xapakxre BEDKGHI/ISI H B3aUMO CﬁCEBI/IH bubmorexa HOK
+ AAPARTEP A A https://m.eds00.ru/c44d02e2
YaCTHI] BEIIECTBA
44 Macca u pazMepsl MOJIEKYIT (aTOMOB). bubnmnoreka HOK
Kommuectso BemectBa. [locrossHHas ABoragpo https://m.edsoo.ru/c5b72ab7
45 Temneparypa. Temnosoe paBHoBecue. Illkana bubmmoreka [JOK
Henbcns https://m.edso0.ru/0070d493
bubnunoreka LIOK
46 P
CLicHHE salad https://m.edsoo.ru/1531aba5
. bubnuorexa [IOK
47 WneanwpHbiii ra3. ["a30Bbie 3aKOHBI https://m.edsoo.ru/Ldeb2367
48 VYpaBuenue MenneneeBa-Kianeiipona. bubmuoreka [IOK
Pemenue 3anau https://m.edso0.ru/8d12c328
bubmmoteka IIOK
49 A .
OconroTHas Temreparypa. 3akoH [lanbToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B U€aIbHOM Trase ¢ bubnmnoreka HOK
MOCTOSIHHEIM KOJIMUECTBOM BEIIECTBA https://m.eds00.ru/68878d51
I'padnueckoe mpencraBiaeHe U30MPOLIECCOB: bubmuorexa [IOK
51
M30TEepMa, U30X0pa, n300apa https://m.eds00.ru/1344327b
bubnunorexa LIOK
52 MKT
OctoBtioe ypasrerie https://m.eds00.ru/c8094721
bubnunorexa LIOK
P
53 CHiCHHe sajat https://m.eds00.ru/10265a05
CBs3b a0CONIOTHOI TeMIepaTypbl
54 TEPMOJAMHAMUYIECKON CUCTEMBI CO CPEIHEH https://m.edsoo.ru/c38af875

KUHETUYECKON AHEPrUuei MOCTynaTeaIbHOro



https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875

TCIIJIOBOT'O ABHIXKCHUA et qacTuI

55 O06o00meHue U cucTeMaTHU3alys 3HaHUH 110 bubmuorexa [JOK
teme "OcHoBbel MKT" https://m.edso0.ru/09d12fd8

bu6nmoreka [IOK

56 Kontposbnas padota mo teme "OcHoBsl MKT"

P P https://m.edsoo.ru/13adad59
TepMmoauHamMuyeckasi cuctema. 3ajianue
BHEIIHUX ycyioBuil 1t T/l cucteMsl.

57 Bremnue u BHyTpeHHUE ITapaMETpPBI. bubnnoreka [JOK
[TapameTpsl T/] cuctemsl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYCHUS BEJIWYMH, OITMCHIBAIOIIUX € Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

58 Camonpown3sBoiibHas penakcarnus T[] cuctemsr bubmorexa HOK

P p . https://m.edso0.ru/8ec512f0
K TEIIOBOMY PaBHOBECHIO

59 Mogenp neanbHoro ra3a B TEpMOJANHAMUKE. bubmmoteka IIOK
VYcnoBust TPUMEHUMOCTH 3TOM MOJEIHU https://m.eds00.ru/29355001

60 YpaBuenue MenaeneeBa-Knaneripona u bubmuoreka [IOK
BBIPA)KEHME JIJIS1 BHYTPEHHEN YHEPTUU https://m.edsoo.ru/bal178d0
Bripaxkenue a1 BHyTpEeHHEN SHEPTUU

61 0JTHOATOMHOTO HJIeaJIbHOTO Ta3a. bubnuoreka [{OK
KBasucrarndyeckue u HeCTaTHISCKHUE https://m.edsoo.ru/acbcacl5
MIPOIIECCHI
DnemMeHTapHas padoTa B TEPMOJAUHAMUKE.

62 Brruucnenue pabotsl 1o rpaduky npoiecca Ha bubmmorexa LIOK

P P Y Tpott https://m.edsoo.ru/741d5738
pV-auarpamme
Tennmonepenaya Kak crocod H3MEHEHUS
63 BHyTpeHHeH sHeprun T]] cuctemsl 6e3 bubmmorexa [IOK
TP P https://m.edso0.ru/3d734561
COBEpILICHHS PabOTHI
64 KonBeknusi, TeTI0npoBOAHOCTD, U3TYICHUE but6mmoreka [IOK
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KommnuectBo Temnorrl. TemioéMKOCTh Tea.
VY nenbHas ¥ MOJIIpHAs TEIJIOEMKOCTH

https://m.edsoo.ru/157b54cd

bubnunoreka LIOK

65
BeIlleCTBA. Y IeJbHAs TEIJI0Ta CTOPaHUs https://m.edsoo.ru/7ba67355
TOIUTMBA
Pacuér xonuuecTBa TEIIIOTHI pU bubmmoreka [JOK
66
TeIuIoneperaye https://m.edsoo.ru/1db5ad4e
67 [Tonsitue 06 amuabaTHOM mporecce. [lepBrrii bubnuoreka [{OK
3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
68 KonnuecTBo TermioTel u paboTa Kak Mepbl bubmmoreka [JOK
M3MeHeHus BHyTpeHHel sHeprun T/l cucremsl https://m.edsoo.ru/b047alcd
Bropoii 3ak0H TepMOIUHAMUKH IS
69 aB}II)OBeCHI)IX u Hpe ABHOBECHBIX MPOIECCOB bubmmorexa [IOK
P P pon ' https://m.edsoo.ru/c6f4f464
HeoOpaTuMocTs IpUpOTHBIX MPOIIECCOB
bubmmoteka IIOK
70 IT i . KII
PUHITUIIBI JCHCTBHSI TETJIOBBIX MAaITUH I https://m.edsoo.ru/2e945513
bubmmoteka IIOK
71 M KIII. K
axcimanbiioe siaerite K. L Kapro https://m.edso00.ru/fe3857b9
bubmmoteka IIOK
72 P
CHICHHC sanad https://m.edsoo.ru/b3efal8b
DKOJOTUYECKHE ACTIEKTHI HCTIOTh30BAHUS
73 TETUIOBBIX JBUTaTeneil. TernnoBoe 3arps3HeHne Bubmmorexa [IOK
a N ' p https://m.edsoo.ru/9867aaa7
OKpYKaroIen cpebl
but6mmoreka [IOK
74 P
CHICHHC sa1ad https://m.edsoo.ru/c8c70432
75 O06001eHre U cucTeMaTU3aIys 3HaHUN 110 bubnuotexa [JOK
teme "Tepmoaunamuka. TemoBbie MamnHb" https://m.edso00.ru/28d62b3f
76 KonTponbnas pabora no teme bubnmoreka [JOK

"Tepmonunamuka. TenaoBele MalIMHbI"

https://m.edsoo.ru/1b6e26¢c5
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[TapooOpa3oBanue u KoHAeH canus. Mcnapenue

bubnunorexa LIOK

77 W KHIEHHE. Y IelbHas TEII0Ta
g https://m.edso0.ru/6f8e6777
mapooOpa3oBaHus
HaceliieHHbIe ¥ HEHACHIIICHHBIC MAPHI.
KauecTBeHHas1 3aBUCMMOCTD INIOTHOCTHU U
JABJICHUS HACBIIIEHHOTO Mapa OT
78 TeEMIIEPATYPhl, UX HE3aBUCHUMOCTb OT 00BbEMaA bubmorexa [IOK
PALYPEL, https://m.edso00.ru/f5¢17d02
HACBIIICHHOTO Mmapa. 3aBUCUMOCTh
TEeMIIEpPaTyphbl KUTICHUS OT JaBJICHUS B
KUJKOCTH
79 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U bubmmoreka [JOK
OTHOCHUTEIbHAs BIIaXKHOCTH https://m.edsoo.ru/30ebbb79
bubnunoreka LIOK
80 Pemenue 3amgau
A https://m.edso0.ru/18e95ff3
81 Tsépnoe teno. Kpucramnnueckue u amopgpHsie bubmmnoreka HOK
Tesla. AHM30TPONUS CBOMCTB KPUCTAJIIOB https://m.edso0.ru/20a88a03
82 [InaBneHne u KpucTauM3anys. Y qesbHas bubmuoreka [IOK
TertoTa riaBneHus. Cyoaumanus https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpaOTO Tena. Pactskenue u
83 cxkarue. Casur. Moayabs FOnra. Ilpenen bubnmorexa IOK
' ' ): P https://m.edsoo.ru/dalaab10
ynpyrux aedopmanuii
TemmoBoe pacmupeHne KUIAKOCTEH U TBEPIBIX
84 TeJl. AHrapMOHU3M TEIUIOBEIX KOJIEOaHMMI bubmorexa HOK
’ P https://m.edsoo.ru/7babedf2
YaCTHUII BEIICCTBA
85 [IpeoOpa3oBanue sHEPrUM B Pa3zoBBIX bubmuoreka [IOK
rnepexonax https://m.eds00.ru/97a0672f
bubnunorexa LIOK
86 VYpaBHeHME TEMIOBOro Oaranca
p https://m.edsoo.ru/ab1521fb
87 Pemenne 3agau bubnunoreka LIOK
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IToBepxHOcTHOE HaTsKeHUe. KanwispHsle

https://m.edsoo.ru/8ab7f40d

bubnunoreka LIOK

88 siBieHMs. J[aBJieHHe 101 MICKPUBIIEHHOMN https://m.edsoo.ru/bA2f1fa7
MOBEPXHOCTHIO kuaKoctu. Popmyna Jlamnaca
O06o0mieHne U cucTeMaTu3alys 3HaHUH 110

89 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA. bubmmorexa [JOK

https://m.eds00.ru/0b52575¢
®da3oBbIe nIepexoab"

90 KontponbHas padota o teme "Arperarabie bubnnoreka [JOK
cocTosiHus BeliecTBa. @a3oBble nepexoibl” https://m.edsoo.ru/7dc2a739
DnexTpu3aius Tel U €€ IposSBICHHUS.

01 Dnekrpuueckuii 3apsia. [[Ba Buna bubnnorexa [JOK
AJIEKTPUYECKUX 3apsiaoB. [IpoBoAHUKH, https://m.edsoo.ru/laff445f
JUAJICKTPUKU U TTOJTYITPOBOTHUKHI

92 DneMEeHTapHBIN 3JEKTPUYECKUM 3apsia. 3aKOH bubmuoreka [IOK
COXPAHEHUS JIEKTPUUECKOIO 3apsiaa https://m.edsoo.ru/f49afd24

93 B3aumogpeiictBue 3apsanoB. TouedHsie 3apsiibl. bubnnorexa [JOK
3akon Kymnona https://m.edsoo.ru/445b7746

bu6nmorexa LIOK

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

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

95 Onexrpuueckoe noie. Ero aelicreue Ha bu6muoreka [JOK
AJIEKTPUYECKUE 3apsAbl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTB 2JIEKTPUYECKOTO OIS,

96 [IpoGHeIii 3apsz. JIuauM HanpsKEHHOCTH bu6muoreka [JOK
AIEKTPUYECKOTO NoJist. OTHOPOHOE https://m.edsoo.ru/3dac6957
AIEKTPUYECKOE MOJIe

97 [ToTeHMamTbHOCTh DJIEKTPOCTATHIECKOTO bubnmnorexa [JOK
1oJisi. Pa3HOCTh MOTEHIMATIOB U HANIPSIKEHUE https://m.edso0.ru/80021447

98 [loTenuumanpHast SHEPrUs 3apsiia B bubnmoreka [JOK
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QJICKTPOCTATUYCCKOM IT0JIC. IToTenmuan
SJICKTPOCTATUYCCKOI'O IIOJIA

https://m.edsoo.ru/af5fa389

99 CBs13b HANPSHKEHHOCTH TOJIA U PA3HOCTHU bubnmnoreka HOK
MMOTEHIMAIOB JJISI JIEKTPOCTATUYECKOTO TIOJISI https://m.edsoo.ru/df7a6838
[TpuHIMI CynIEepHO3ULINU IEKTPUUECKUX bubmmoreka [JOK

100 .
rnoseun https://m.edsoo.ru/Ocfe4a6c

bubnunoreka LIOK

101 Pemeriuc sazas https://m.edsoo.ru/5a582263
[Tone Toueunoro 3apsana. [lose paBHOMEPHO bubmmoreka [JOK

102 .
3apsoKeHHON cepbl https://m.edso0.ru/b297b5c3
[Toste paBHOMEPHO 3apsHKCHHOTO TI0 00BEM

103 mapa pHOJIC aI:];HOMepHO 3apsHKCHHOU ’ bubmorexa OK

P P pHio3ap https://m.edso0.ru/f7a665ee
OCCKOHEYHOM TIIOCKOCTH

104 IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE. bubmuoreka [IOK
VYcnoBue paBHOBECHS 3apsAJI0B https://m.edsoo.ru/32405eab
JINDIIEKTPUKHU U TIOJIYIIPOBOJHUKH B bubnmnoreka HOK

105
3JIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/060ebab5
Konnencarop. DneKTpoéMKOCTh

106 KOHJICHCATOPa. DICKTPOEMKOCTH IIOCKOTO bubmorexa LOK

pa. P https://m.eds00.ru/845b4f73
KOHJICHCATOpa
107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB bubmorexa [TOK
P A A P https://m.edsoo.ru/d11e8ce7

108 ITocnenoBarensHOE COETUHEHE bubnunorexa LIOK
KOHJIEHCATOPOB https://m.edso0.ru/1e992920

109 DHeprus 3apsHKEHHOTO KOHJIEHCATOpa bubmmorexa [JOK

P P A P https://m.edso0.ru/73a34f18
but6mmoreka [IOK

110 Pemrenue 3amau https://m.edsoo.ru/5fh2ach5

https://m.edso0.ru/27434040
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JIBr>keHUE 3apsiKEHHOM YacTULIBI B

bubnunoreka LIOK

1 OJIHOPOJIHOM 3JIEKTPUUECKOM T0JIe https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
113 O06001IeHre U cucTEMaTU3aIKs 3HaHUH 110 bubnnorexa [{OK
Teme "DnekTpudeckoe mnoie"” https://m.eds00.ru/5752603f
114 KonrponsHas pabora o reme Bu6muotexa [JOK
"JnexTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosiHHBIN TOK. Y CIIOBUS
115 CYILIECTBOBAHMS IIOCTOSHHOIO 3JIEKTPUYECKOTO BH6J?HOTeKa HOK
ToKa https://m.edso0.ru/233311b5
116 Wcrounuku Toka. Hanpsxkenne u 3/1C ﬁgiHE;T:é(;grOu/Ié 8394115
117 3akoH OMa Uil yJacTKa LENH. DIEKTPUIECKOe bubnuoreka [{OK
COIIPOTUBIICHUE https://m.edsoo.ru/f14f251e
https://m.edso0o.ru/95fcdf51
MONEPEYHOr0 CEYEHUS
119 VY ienpHO€ CONPOTUBIICHUE BEILIECTBA. bubmuoreka [IOK
Pemnrenue 3anau https://m.edso00.ru/437f8300
120 [TocnenoBarenpHOE, MapaIeNbHOE, bu6nmorexa LIOK
CMEMIAaHHOE COEJIMHEHNE ITPOBOTHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JJIEKTPUUECKUX LICTIEH. bu6muoreka [JOK
[TpaBuna Kupxroda https://m.eds00.ru/1794cf37
bubnuoteka [JOK
122 Pemterrte saza https://m.edsoi.lru/3881b469
123 PaGora snexkTpuyeckoro Toka. bu6muoreka [JOK

3akoH J[xoyns — Jlenua

https://m.edsoo.ru/a3605c5c
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124 Pemenue 3agau bubnunoreka LIOK
https://m.eds00.ru/6761bf0f
125 MOoOUIHOCTB 3JEKTPUYECKOro ToKa. TernmoBas bubnunoreka LIOK
MOIIHOCTb, BbIJIEJIA€Masi HA PE3UCTOPE https://m.eds00.ru/99750a6f
bubmmoreka [JOK
126 Peuterne sazat https://m.edSO(I)_.[ru/eb72fc24
127 O/1C u BHyTpEeHHEE CONPOTUBIICHUE bubmmoreka [JOK
HMCTOYHHMKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 11 MOJTHOM (3aMKHYTOM ) bubnnorexa [JOK
BJIEKTPUYECKON LIETH https://m.edsoo.ru/221f40fb
bubmuoreka [IOK
129 Pemerte sanat https://m.edsocL).Iru/3580b679
bubmuoreka [{OK
130 MOuIHOCTS HCTOYHHKA TOKA https://m.edsocL).Iru/aan51d8
bubnuoreka [{OK
131 Koporkoe sambikarue https://m.edSO(])_.[ru/546f5632
132 Konnencarop B 1ienu mocTOSSHHOTO TOKa bubmorexa LOK
https://m.eds00.ru/35368f3e
bubmuoreka [IOK
133 Pemerte sanat https://m.edsog)_.lru/44locef0
134 Pemenue 3agau no reme "IlocTostHHBIN bubnuotexa [JOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agaa mo treme "llocTostHHBIN bubmuoreka [{OK
AJIEKTPUYECKUAN TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau nmo reme "IlocTostHHBIN but6mmorexa [IOK
ANEKTpUYECKUI TOK" https://m.edsoo.ru/eb5d4687
137 O06001enre u cucTeMaTU3aIus 3HaHUH 110 bubnuoteka [JOK

teMe "[1oCTOSHHBII 27eKTpUUeCKuil TOK"

https://m.edsoo.ru/bfd7a050
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138

KonTponbnas padota mo Teme "TlocTostHHBIN
AJIEKTPUYECKUM TOK"

bubnunoreka LIOK
https://m.edsoo.ru/1885ddf1l

DneKTpruyecKasi MpOBOAUMOCTb Pa3IMUHBIX

bu6nmoreka [IOK

139 .0 i .
BELIECTB. DJIEKTPUUECKHUI TOK B METaJlJIaX https://m.edsoo.ru/da794295
CBepXxIpoBOIUMOCTh
DNEeKTPUUECKU TOK B paCTBOpPax M pacriaBax
140 ANEKTPOIUTOB. 3akoHbl Dapajes s bubmmorexa [JOK
P ' pases & https://m.edso0.ru/4b423491
ANEKTPOJIN3A
bubnuoreka [IOK
141 i !
ueiTpitieckiit TOK B rasax. [Lasma https://m.eds00.ru/92d92f76
142 DNEeKTpUYECKHUil TOK B Bakyyme. BakyymHbie bubnnorexa [JOK
prOOpbI https://m.edsoo.ru/2E+160
143 DIEKTPUYECKHI TOK B OJYIPOBOAHUKAX bubmmorexa LIOK
P YHPOBOA https://m.edsoo.ru/ab61c660
bu6nmorexa LIOK
144 I1 0
OHYHPOBOAIHHKOBEIC [PHDOPE! https://m.edso00.ru/83622200
dusnyeckuil npakTukyM 1o teme "M3mepenue
CHWJIBI TOKA U HATPSKEHUS B IIETIH
MOCTOSIHHOTO TOKA MPU MTOMOIIM aHAJIOTOBBIX U
145 U (POBBIX U3MEPUTENBHBIX TPUOOPOB" MK bubmuoteka [IOK
"3HaKOMCTBO ¢ IM(PPOBOIL Taboparopueit o https://m.edsoo.ru/5643ea56
¢uzuke. [Ipumeps! nu3mepenus Gpusnveckux
BEJIMYHH ITPH ITOMOIIY KOMITBFOTEPHBIX
TaTYUKOB"
OuU3NYECKU TPaKTUKYM 110 TeMe "N3yueHue
146 HEpaBHOME Holso Bmf:m/m C 1IeJIbIO a bubmmorexa LIOK
P P 5 o B " https://m.edsoo.ru/f6292f5f
oTpesieNIeHUs] MTHOBEHHOW CKOPOCTH
147 dusnyeckuil npakTukym 1o teme "M3mepenue bu6muotexa [JOK

YCKOPEHMS IIPH NPSIMOIUHENHOM

https://m.edso0.ru/6960b6ef
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PaBHOYCKOPEHHOM JIBMIKEHHMH 110 HAKJIIOHHOM
mwi1ockoctu" nin "UccienoBanue 3aBUCUMOCTH
IyTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
NBIOKEeHUN"

148

duznyeckuil npakTukym 1o teme "M3mepenue
YCKOpPEHUsI CBOOOHOTO NaICHUS" WIIN
"N3ydeHue nBMKEHUS Tela, OpOIIEHHOTO
rOpU30HTAJIBLHO"

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

149

duznyeckuil npakTukyMm no teme "M3ydyenue
JBYDKEHUS TeJa M0 OKPY>KHOCTHU C TMIOCTOSTHHOM
110 MOoAyJt0 ckopocThio" nin "HccnenoBanue
3aBHCUMOCTH NEepHOAa 00paleHus
KOHMUYECKOro MasiTHUKA OT €ro napamerpos"

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

150

151

152

duznyeckuil npakTukym 1o teme "M3mepenue
PaBHOJICMCTBYIOIIECH CUIIbI IPH IBUKEHUH
Opycka 1o HaKJIOHHOM IJTIOCKOCTH" UITH
"[IpoBepka runoTe3b! O HE3aBUCUMOCTH
BpPEMEHH JIBIKEHUS OpycKa 1Mo HAKJIOHHOM
IJIOCKOCTH Ha 3a/IaHHOE PacCTOSHUE OT €ro
Mmacchl"

@uU3NYECKU NPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTU CHII YIIPYTOCTH,
BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM
obpasue, oT ux aepopmaruu” unm "Msydenue
JBUKEHMSI CUCTEMBI TEJl, CBA3aHHBIX HUTBIO,
MIEPEKUHYTON uepe3 JETKui 010K"

dusnyeckuil npakTukym 1o teme "M3mepenue
KO3 pHUIMEHTa TPEHUS 110 BEIMYUHE YTIIOBOTO
kod¢dunmenta 3aBucumoctu Frp(N)" umu

bubmmoteka IIOK
https://m.edsoo.ru/0b34db84

but6mmorexa [IOK
https://m.edsoo.ru/b55b81al

but6mmoreka [IOK
https://m.edsoo.ru/b83b1607
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"HccnenoBanue NBHKEHUSI OpycKa 1o
HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
kod(urnentom Tpenus" win "N3yuenue
JIB>KEHUA Ipy3a Ha Basly ¢ TpeHHem"

153

154

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue ycioBUN paBHOBECHS
TBEPJIOrO TeJla, UMEIOLIEro OCh BpameHus "
nmu "KoHcTpynpoBaHre KpOHIITEHHOB U
pacu€r cun ynpyroctu" wnu "U3yuenue
YCTOMYMBOCTH TBEPIOTO TENA, UMEIOLETO
TJI0IAb OTIOPHI"

®uznueckuil NpakTUKyM o reme "M3mepenue
UMITyJIbCa TeJla TI0 TOPMO3HOMY MYyTH" WU
"N3mepeHue CUIlbl TATH, CKOPOCTH MOJIEIH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI TSTU" WK
"CpaBHeHHE U3MEHEHUS UMITYJIbca Teja ¢
uMmiysbcoM cuiibl" unm "HMccnenoBanue
COXpaHEHUS UMITYJIbCa MIPH YIPYTrOM
B3auMoeicTBun" win "M3mepenue
KMHETUYECKOM SHEPTUU Tella [0 TOPMO3HOMY

yTH

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

bu6nmorexa LIOK
https://m.edsoo.ru/856fb28e

155

®uznyeckuil NpakTUKyM 1o Teme "M3yuenne
M30TEPMHUUYECKOTO Mpoiiecca (PeKOMEHI0BAHO
WCIIONBb30BaHKue U(PpoBoi abopaTopun)" uimm
"N3y4eHne n30X0pHOTo mpouecca' uiu
"N3yuenne n3ob6apHoro mnpouecca’ uiu
"IIpoBepka ypaBHEHUs COCTOSHUA"

but6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

Ouznyeckuil nmpakTukym 1o teme "M3mepenue
yaenbHou TerioéMkoctu" win "MccnenoBanue
rpoliiecca OCThIBaHUS BelllecTBa" UiIn

but6mmoreka [IOK
https://m.edsoo.ru/2f2faa61
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"UccnenoBanue anquabdaTHOro mporecca’ win
"M3y4yeHune B3aMMOCBSA3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TeMIepaTypbl KUIICHUS KUIKOCTEH"

157

158

duznyeckuil npakTukym 1o teme "M3ydyenue
3aKOHOMEPHOCTEN HCIIapeHUsl KUAKOCTEN"
unu "M3mepeHue yaeinbHON TEeIIOThI
raBieHus abaa" uim "M3yueHue cBOMCTB
HACBHILIEHHBIX MapoB" win "M3mepenue
a0COMIOTHON BIQXKHOCTH BO3/IyXa M OILIEHKA
Macchl apoB B nomenieHun". Msmepenue
Kod((UIIIEeHTA ITOBEPXHOCTHOTO HATSKCHHUS

Ou3nyecKkuil MPakTUKYM 0 TeMe
"Habmtoienue npeBpalieHus SHEpTruu
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHUIO
u3ydeHus ceeroaunoaa’ wiu "M3ydyenue
MPOTEKaHUs TOKa B LIEMH, COAEpKAIIEH
koHzieHcarop" win "Pacnpenenenue pasHocTH
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU
MOCJIEI0BATEILHOM CO€IMHEHUH
KOHJIEHCATOpOB"

bubnunoreka LIOK
https://m.edsoo.ru/6b1a23b5

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

159

Pu3NYeCKUil IPAKTUKYM 110 TEME
"HccnenqoBanye CMENIaHHOTO COeTUHEHUS
pesucropoB" win "M3Mepenne yieabHoro
CONMPOTHUBIIEHUS TPOBOIHUKOB" UITN
"MccnemoBanue 3aBUCHMOCTH CHIIBI TOKA OT
HaIpsHKEHUs JJIs JIaMITbl HaKaJIuBaHUs "

but6mmoreka [IOK
https://m.edsoo.ru/2b179d98

160

@uU3NYECKU NPAKTUKYM II0 TEME
"Habmonenue snexrponuza" win "M3meperue
3apsiia OJHOBAJIEHTHOT'O MOHA" UK

but6mmoreka [IOK
https://m.edso0.ru/64b6e901



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901

"UccnenoBanue 3aBUCUMOCTH COITPOTHBIICHUS
TEPMOPE3UCTOPA OT TeMIIepaTyphl" WK
"CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU
nuona"

PesepBHelit ypok. O000IICHHE 1

. Bubmunorexa IIOK
161 CHCTEMAaTH3aINs 3HaHUH T10 TEME HOIOT 1
- ; https://m.edso00.ru/ed017d93
MHEMAaTHKa
162 PezepBHbiit ypok. O6001eHne u bubnuoreka [IOK
cucTeMaTu3alus 3Hanui no teme "/Iunamuxa" https://m.edso0.ru/3149956b
PesepBHrlit ypok. O60011eHNE 1
. bubnuoreka IIOK
163 cucTeMaru3anys 3HaHuH 1Mo teme "CraTtuka 1
" https://m.eds00.ru/0f9752ac
TBEPAOIo Tella
PesepBHrlit ypok. O60011eH1E U
. Bubmunorexa IHOK
164 cHCTEMAaTH3alus 3HAHUH 110 TeMe "3aKOHBI 1
. https://m.edsoo.ru/6c0df9cc
COXPAaHEHHUS B MEXaHHUKE
PesepubIiil ypok. O6006111eHIE 1
. bubnuoreka IIOK
165 CHCTEMaTH3alus 3HaHUH 110 TeMe "OCHOBEI htl'/[Isz?/I//ImTecjcso:)lru 146148976
MOJIEKYJISIPHOKHHETUYECKON TEOpun" T '
PesepubIil ypok. O600611eHIE 1
. Bbubmnorexa IIOK
166 CHCTeMaTHu3aLus 3HaHui o Teme https://m.e dsol_[ru P
"TepmoauHaMuKa. TeroBble MalIuHbL" T '
PesepBHeIit ypok. O6001IeHNE 1
167 cUcTeMaTHu3alys 3HaHUM 10 TeMe bubmuoreka [{OK
"ArperarHsle cocTOsiHUS BemecTBa. Da3oBbie https://m.edsoo.ru/59ca5c91
nepexoanl”
PesepBHelit ypok. O6001IeHNE U
. Bbubmunorexa IIOK
168 CHCTEeMAaTH3alus 3HaHUH 110 TeEME 1

"OnexTpuueckoe noiue"

https://m.edso0.ru/f2381c0c
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169 PesepBHelil ypok. O000IICHHE 1 1 bubnmoreka [JOK
cUcTeEMaTH3allMs 3HaHUI IO TEME https://m.edsoo.ru/3cae6dal
"ITocTOSIHHBIN NEKTPUUECKUN TOK"

Pesepsubiil ypok. O000IIEHHE U
170 CHCTEM?J,TI/IBZEHSI 3gaHui 1o teme "Toku B 1 Bubmorexa HOK
| https://m.edsoo.ru/cc7681d4
pa3IMYHBIX cpeaax
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 170 16



https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne nudpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue p
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
B3anmoeiicTBHE NOCTOSIHHBIX MAarHUTOB U
1 MPOBOJHUKOB C TOKOM. MarHuTHOE I10JIE 1 bubmorexa LOK
POBOA ' ’ https://m.eds00.ru/487a8593
'mnore3a Amnepa
Bextop marauTHOM MHAyKOuu. [TpuHImn
2 cyIIe 13031/1 15071 MaFHI/ITizI: noneﬁp JII:IHI/H/I 1 bubmorexa [IOK
yrep VLI ) https://m.edsoo.ru/4clabcch
MarHMTHON MHTYKIIUU
3 MaruuTtHoe 1nose npoBOJHUKA C TOKOM. OnbIT 1 Bbu6moteka [JOK
Opcrena https://m.edso0.ru/d35d5262
N bubnuorexa [IOK
4 C A 1
11 AAMIIEpa, €€ HANPABIICHHE 1 MOy https://m.edsoo.ru/26d9c5ba
bubmmoteka IIOK
5 P 1
CHieHAe sajad https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. 1 bubmmnoreka HOK
DNeKTpOU3MEepUTENTHHBIE MPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBIICHUE U MOYb.
7 I[BI/I)KGHI/IIDG 3: $DK€HHO§ YaCTHUIIbI B ﬂy 1 bubmmorexa [JOK
P t https://m.edsoo.ru/c97afaal
OJTHOPOJTHOM MarHUTHOM I10JI€
bubnunorexa LIOK
P 1
8 CHicHue sajad https://m.edsoo.ru/504e98c7
bubnunorexa LIOK
9 Pa6 JI 1
aboTa CHITHL JIopeHtla https://m.edsoo.ru/d518be4b
but6mmoreka [IOK
10 P 1
cHieHme sanat https://m.edso0.ru/93617bd9
1 MarauTHO€ 1oJie B BEUIECTBE. 1 bubmuorexa [{OK

deppoMarHeTuky, napa- u AMaMarHeTHKU

https://m.edso00.ru/30ff9608
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OcHOBHBIE CBOMCTBaA (heppOMarHETUKOB.

but6mmoreka [IOK

12
[Tpumenenue GpeppoMarHeTHKOB https://m.eds00.ru/0b58190a
" " but6mmoreka [IOK
13 Pemenue 3agau no reme "MarautHoe none https://m.eds00.ru/5b55¢307
bu6nmoreka [IOK
14 P "M "
elIeHHE 3a/1a4 1o TeMe "MaruutHoe mnose https://m.edsoo.ru/d1cAae8a
15 SIBneHue IEeKTPOMAarHUTHON UHAYKIIUH. bubnuoreka [JOK
[ToTrok BeKTOpa MAarHUTHON MHIAYKLIMHU https://m.edsoo.ru/b3efalcl
bu6nmoreka [IOK
16 IAC wnyium https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIINHU bubnnorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
bubnuoreka [{OK
18 Buxpesoe anexrpruueckoe nose. Toku Pyko https://m.eds0o.ru/15abe140
bubmuoreka [{OK
19 AL MHAYKUIH B ABWKYIHXCA IPOBOAHHKAX https://m.edsoo.ru/0235cc02
bubmuoreka [IOK
20 Pemerue saax https://m.edsoo.ru/4dfda618
bubmmoteka IIOK
21 I1
pasito Jlera https://m.edsoo.ru/bbc22726
99 NunyktuBHOCTH. KaTylika MHIYKTUBHOCTH B bubnmnorexa [JOK
LIETH TTOCTOSIHHOT'O TOKa https://m.edsoo.ru/621eaedd
93 Asnenue camonnaykuuu. IC bubnmorexa LIOK
CaMOWHYKIUHU https://m.edsoo.ru/7ee60ca8
24 OHeprust MarHUTHOTO MOJIS KATYIIKN C TOKOM. bu6muoreka [JOK
DNEeKTPOMarHuTHOE IoJie https://m.edsoo.ru/b3c0ad11
but6mmorekxa [IOK
25 P
cHicHHe sajat https://m.eds00.ru/88f69d2b
26 O06001eHre U cucTeMaTU3aIys 3HaHUN 110 bubnuotexa [JOK
Teme "DneKkTpoarnHaMuKa" https://m.edsoo0.ru/76484025
97 KonrtponsHas pabora no teme bubmuotexa [JOK
"OnexrpoaguHaMuka" https://m.edsoo.ru/8ae09b98
28 KonebarenpHas cuctema. CBOOOIHBIC bubmuorexa [JOK



https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
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https://m.edsoo.ru/0235cc02
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https://m.edsoo.ru/7ee60ca8
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kosnebanus. ['apmMoHnYecKue KoneOaHus

https://m.edsoo.ru/7c1db385

Kunemarunueckoe u JUHAMHWYECCKOEC OITMCaHHuEC

bubnunoreka LIOK

29
KOJIeOaTENbHBIX IBMKEHUI https://m.edsoo.ru/87ce9498
DHepreTudeckoe onucanue. BeiBoj
JTUHAMUAYECKOT0 OMUCAHUS TAPMOHHYECKUX bubnunorexa LIOK
30 .
KOJIeOaHUH U3 UX IHEPTETUUYECKOTO U https://m.edso00.ru/e3c99692
KHMHEMaTUYEeCKOTO OIUCAHMUS
bubnunoreka LIOK
31 A OaHuii
MIIHTY 23 H pasa Konebarui https://m.edsoo.ru/7a0c439a
[lepuon u yacrora konedanuid. [lepuon
MAaJIBIX CBOOOIHBIX KOeOaHUN!
32 MaTeMaTH4ecKoro MasTHuka. [lepuo bubmorexa LIOK
y - epHoA https://m.eds00.ru/e0399319
CcBOOOIHBIX KOJIEOaHUN TIPY>KMHHOTO
MasiTHUKa
33 3aryxaromue Koieoanus. BeIHyXIeHHBIC bubmmoreka [JOK
KoJjiebanus. Pe3onanc https://m.edso0.ru/72e93d09
bubnunoreka LIOK
34 A 0
BTOKOIICOaHIA https://m.edsoo.ru/6add2644
bu6mmoreka IIOK
35 Pemrenue 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 Ypok-koHpepenmus "MexaHnndeckue bubnnorexa [JOK
KoJ1e0aHusl B My3bIKaJIbHBIX HHCTpYMEHTax" https://m.edsoo.ru/8ef587be
37 O06o0011eHne U cucTeMaTu3alys 3HaHuH 10 bubmmnoreka HOK
teMe "MexaHnueckue KoneOaHus" https://m.edsoo.ru/eb84182f
DneKTpOMarHuTHBIE KOJICOaHUsI. bubnuotexa [JOK
38 .
KonebaTenpHbI KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTATY bl
39 3a E)[ .Z KOHJICHCATOPa C aMILTUT o};{cnnm bubmmorexa [JOK
AR g P A https://m.edsoo.ru/093f9afl
TOKa B KOJIEOATEITLbHOM KOHTYpE
3aKOH COXpaHEHMsI DHEPTUU B UAECATBHOM bu6muoreka [JOK
40
Kosie0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
41 3aTyxaromue IeKTPOMarHUTHBIE KOeOaHusl. bubnuoteka [JOK
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BbIHYXICHHBIE 2JIEKTPOMATHUTHBIE
KOJIcOaHus

https://m.edso0.ru/5e668619

42 [Tepemennsbiii Tok. Pe3uctop u KoHaEHCATOp B bu6muoreka [IOK
LIEY IEPEMEHHOTO TOKA https://m.eds00.ru/84836152
Karymka MHIyKTUBHOCTHU B €U Bu6muotexa [JOK
43
MEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa 1st JIEKTPUYECKOH 1Ienu bubnmnoreka HOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MOoIHOCTh MEPEMEHHOTO TOKA.
45 AMIUITUTYIHOE U ICHCTBYIOIICE 3HAUCHUC bubmorexa [JOK
A A yrout https://m.edsoo.ru/lcac6c4c
CHWJIBI TOKA U HATIPSDKEHUS
46 Pe3oHaHC B IEKTpHUUYECKOi 1eIH bubmorexa [JOK
P t https://m.eds00.ru/087506df
bubmuoreka [IOK
47 P
CHicHAe sajad https://m.edsoo.ru/al16836a4
Nneansubiif Tpancdopmarop. [Ipon3BoacTso,
48 repeaaya u moTpeOIeHUe AICKTPHIECKONR bubmorexa [JOK
peat P P https://m.edso0.ru/f97418ae
SHEPTUU
DKOJIOTUYECKHE PUCKHU TTPU TPOU3BOJICTBE
49 AJIEKTPOIHE rHHpK BT g a I/IiHOJ'HﬁiB&HI/I)I bubmorexa LOK
p pritv. BYIRTYP B https://m.edsoo.ru/a6f74d93
ANEKTPOIHEPTHH B MMOBCEAHEBHOMN KU3HU
bubmmoteka IIOK
50 P
CHICHAC sakad https://m.edsoo.ru/ee6677ed
bubnmorexa LIOK
51 P
CHICHAC sajad https://m.edsoo.ru/7cab59f8
59 O06o01ieHre 1 cucTeMaTu3ays 3HaHu# 10 bu6muoreka [JOK
TeMe "DIeKTpOMarHUTHBIE KoyieOaHus" https://m.eds00.ru/401024a9
MexaHn4eckue BOJHbI. XapaKTEPUCTUKU bubnuotexa [JOK
53
MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CaolicTBa MEXaHUYECKUX BOJIH bubmorexa I[JOK
https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKTepUCTUKH 3BYKa bubmorexa [TOK

https://m.edso00.ru/138b6f09
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https://m.edsoo.ru/087506df
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Wudpa3syk u ynprpa3Byk. LllymoBoe bu6nuorexa [IOK
56 .
3arpsA3HEHUE OKPYKAIOIIEN Cpebl https://m.eds00.ru/7380038f
but6mmoreka [IOK
7 P
> cHicte safat https://m.edsoo.ru/cfd918bf
DJIEKTpOMAarHuTHbBIC BOJIHBIL. M3i1yuenue bubmuorexa [JOK
58
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprus IeKTPOMArHUTHBIX BOJH. CBOMCTBA bubmmoreka [JOK
3JIEKTPOMATrHUTHBIX BOJIH https://m.edso00.ru/d01b818c
[IIxana >eKTpOMarHUTHBIX BOJIH.
60 [TpuMeHeHHe IeKTPOMArHUTHBIX BOJIH B Bu6mmoteka [JOK
https://m.edsoo.ru/49bel1f9e
TEXHHUKE U OBITY
[TpuHIHITBI paTUOCBSI3U U TEICBUICHHUS.
61 Pell) I/IOIjIOKa II)MII DJIeKT OMaFHI/ITHI(l)e bubmorexa HOK
. T p N https://m.eds00.ru/9f96f1f8
3arpsi3HEHUE OKPY’KaIoLIEeH Cpeibl
62 Kontponbnas padota nmo teme "Konebanus u bubnnoreka [JOK
BOJIHBI" https://m.edso00.ru/4f7985a0
63 CaerT. 3aKOH NPSIMOJIMHENHOTO bubmmnoreka HOK
pacnpoCcTpaHeHus CBETa https://m.eds00.ru/f9566406
64 Pemenue 3a1a4 Ha nprUMEHEHHUE 3aKOHA bubmuoreka [IOK
MIPSIMOJIMHENHOTO paclpOCTPAHEHHUsI CBETA https://m.edsoo.ru/ea32d455
65 Otpaxenue ceta. [lmockoe 3epkaio. bubnmnorexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIbHBIN MMOKa3aTeb MPETOMIICHHS.
66 [TonHOE BHYTpEHHEE OTpaXKEeHUE bubmmorexa [IOK
vap P ' https://m.edsoo.ru/bc2e55cd
[IpenenbHbIN yroa NOTHOTO BHYTPEHHETO
OTpaXeHUs
67 Pemrenue 3a1a4 Ha IPUMEHEHUE 3aKOHOB bu6muoreka [JOK
OTpaXEHUs U MPEJIIOMIICHUS CBETA https://m.edsoo.ru/49d830a9
68 Xon nydeit B mpusme. Jlucnepcus cBera. bu6muoreka [IOK
CnoxHbIN cocTaB Oeroro ceera. I[Ber https://m.edsoo.ru/d8elc3be
69 JInn3bl. @OKYCHOE PACCTOSIHUE U ONTUYECKAst bubnmoreka [JOK
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CHJIa JINH3BI

https://m.edso0.ru/60441359

[TocTpoenue n3o00pakeH B JIMH3aX U UX

bubnunoreka LIOK

70
cucTeMax. YBEJIMYECHHE JIUH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha noctpoeHue
71 HM300pakKCHUH, MOJy4aeMbIX C IIOMOIIBIO buomorexa LIOK
P > O https://m.eds00.ru/5a868f09
JIUH3
72 I'ma3 kak ontudeckas cucreMa bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anayu. [Ipenensl npUMEHUMOCTH Bu6mmoteka [JOK
r€OMETPUYECKOM ONTUKH https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETA 1 METOBI €€ H3MEPCHUS bubmroreia LIOK
p s p https://m.edsoo.ru/f32aab06
bubnunoreka LIOK
7
> Jlucnepens caera https://m.edsoo.ru/lel6ccée
bubnunoreka LIOK
76 Hurepepenmua ceera https://m.edsoo.ru/5fc0c638
77 KorepeHnTHble UCTOUHUKU. Y CIIOBUS Bbu6moteka [JOK
HaOJI01eHNsI MAaKCUMYMOB U1 MUHUMYMOB https://m.edsoo.ru/c6416d48
bubmmoteka IIOK
7 P
8 cHicHHe salat https://m.eds00.ru/3061de2b
bubmmoteka IIOK
7 I1
o PHMEHEHHE HHTEP(epeHilin https://m.edso0.ru/668edbcs
bubmmoteka IIOK
80 Jlacpparuis ceeta https://m.eds00.ru/12ed04b5
81 JudpakionHas pemeTka. Y cioBue bu6muoreka [JOK
HaOJI0ICHNUS TJIaBHBIX MAKCUMYMOB https://m.edso00.ru/f998d964
but6mmorekxa [IOK
82 P
clierme sanat https://m.edsoo.ru/d58c411a
83 [TonepeunocTs cBeTOBBIX BOJH. [lonmsapu3arus bu6muoreka [JOK
CBeTa https://m.edso0.ru/e9890fe9
bubmuorexa [{OK
84 P
clieme sanad https://m.eds00.ru/c56c8158
85 CBeTOBBIC ABJICHHS B IPUPOJIC bubnuoteka [JOK
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https://m.edso0.ru/0b36363d

86 O06o001IeHre U CUCTEMaTH3aIKs 3HAHUH 10 bubnuotexa [JOK
teme "Ontuka" https://m.edsoo.ru/8a14748b

87 KonrtponsHas pabora o Teme «OnTHKa ﬁg{iﬂjﬁfgg}gﬁg 2315dd4
['paHuIIBI TPUMEHUMOCTH KJIACCUYCCKOM

88 MEXaHHUKH. 3aKOHBI AICKTPOTUHAMUKH U bubnnorexa LIOK

https://m.edsoo.ru/c9bd77ch
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 [ToctynaTel cnenuaibHON TEOPUHN bubmuorexa [IOK
OTHOCUTEILHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.

[IpeobpazoBanus Jlo .

90 H[I))I/I‘II/III;HOCTI/I. OTH0(I:)I:fel;abHS(/)((::J;EBI/Ie bubmorexa LIOK
OJIHOBPEMEHHOCTH. 3aMe/IJIeHUe BpEMEHHU 1 https:/m.€ds00.1L/d43742bb
COKpAIICHHUE JITTUHBI

01 DHEprusi ¥ UMIYJIbC PEISTUBUCTCKOM bubmmoreka [JOK
YaCTHUIbI https://m.edsoo.ru/853a64fc

92 CBs13b MaccChl € YHEPTUEH U UMITYJIHCOM bubnnorexa [JOK
PENATUBUCTCKON YacTULIbI. DHEPIHsl TOKOS https://m.edsoo.ru/b6258ffa

93 PaBHOBecHOE TEIIOBOE M3ITYUCHHE bubmmorexa [TOK

https://m.edsoo.ru/f54035a5
bubnuoreka [{OK

o4 3axor cmemeHns Buxa https://m.edso:)_.[rullchfYSZ

bubmuoreka [JOK

95 I'umote3a M. [Tnanka o kBaHTax. ®OTOHBI https://m.e dSO(])_.[ru Ja5ffa2ls

bubnuotexa [JOK

9 DHEprHs 1 HMIIYIIEC (OTOHA https://m.edsogru/7fb307ec

97 ®oroaddext. OnbiTe A. I'. CTonerona. bu6muoreka [JOK
3akonsl Gpotorddexra https://m.edsoo.ru/8c68e5b9

08 VYpasuenue DitHmreitHa 1151 hoTodrpdexra. bubnmnoreka [JOK
"Kpacnas rpanuna" ¢porosddexra https://m.edsoo.ru/01ef4556

99 JNaBnenue ceera. OnbiTel I1. H. JIeGenena bubmorexa HOK

https://m.edso0.ru/64b4f966
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bubnunoreka LIOK

100 BoHosrte CBOHCTBA HacTHI https://m.edsoo.ru/f59cfcec
Bonans! ge bpoiins. {nuHa BoaHbI e bpoiins
101 u a3Me)1H (f)GJIaCTI/IIJ[IOKaHI/ISa I/II/II[ ’ bubmmorexa LIOK
p P . H https://m.edsoo.ru/5df8bafl
JBIDKYIIIEHCS YaCTUIIBI
102 KopmyckynsipHO-BOJIHOBOM Tyainu3m bubmmorexa [JOK
PHYCKYIAD Y https://m.edsoo.ru/8ccab62a
bubnunoreka LIOK
103 Jludpakius 3J1eKTPOHOB Ha KPUCTAIIAX https://m.eds00.ru/30dbalse
Croenuduka U3MEpEHUNH B MUKPOMHUDE.
104 COOI”;“IH(()bIHeHI/ISI Hein e eJIéHH(fCTeﬁp bubmmorexa [JOK
= pea https://m.edsoo.ru/65783dec
I'eitzenbepra
bubnunoreka LIOK
1 P
05 CUICHHE TPAPUICCKHX 32121 https://m.edso0.ru/e70195bd
N bubnuorexa [{OK
106 Pernenne pacuCripix sanas https://m.edsoo.ru/ee9b3182
107 KonTponbnas padora no temam: "OCHOBBI Bbu6moteka [JOK
CTQO", "KopnyckynsipHO-BOJIHOBOM Tyann3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOSHHUS aTOMa. bubnmnorexa [JOK
[Inanerapnas mozaens atoma Pesepdopna https://m.edso00.ru/312b750a
bu6nmorexa [IOK
109 Hocrynarer bopa https://m.edsoo.ru/404dfa9a
110 Bunsl cnexktpoB. CriekTp ypoBHEM 3HEpruun bubnmnorexa [JOK
aToMa BOJIOpOJia https://m.edsoo.ru/cf74bl1a
111 CrioHTaHHOE U BBIHYKIECHHOE U3TyUEHHE bu6muoreka [JOK
CBeTa https://m.eds00.ru/f945d85c
but6mmorekxa [IOK
112 JI
a3ep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa I'eiizenOepra-
113 I/Il};:HeHKO 3a 2: u Ml’;IC)COBoe qncng saapa bubmorexa [TOK
- 2apal /b https://m.edsoo.ru/34ada5de
H3oTombl. PagnoakTMBHOCTE
114 3aKoH paJnoaKkTUBHOrO pacnaja. CBorcTa bubnmoreka [JOK

MOHU3UPYIOUIETO U3IydeHus. Brnusuue

https://m.edsoo.ru/aab98bef
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PAAOAKTUBHOCTH HA KUBBIC OPraHU3MBI.
Jlosumerpus

DHeprus CBSI3U HYKJIOHOB B siipe. SepHbie
cuibl. Jledekt Macchl siapa. SnepHbie
peakuuu. Snepusie peakTopsl. [IpodieMsr

bub6nmoreka [IOK

115
YIPaBJISEMOT0 TEPMOSAIEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTHYECKUE aCHEKThI Pa3BUTHUS SIIEPHOM
SHEPTEeTUKHU
Mertoapl perucTpanyu U UCCICI0BAHUS
3JeMEHTapHbIX YacTull. ODyHIaMEeHTAIbHbIC
- bub6nmoreka [IOK
116 B3aUMOJCUCTBUA. bapnoHbl, ME30HBI U
. https://m.edsoo.ru/1ac08as5h
nentonsl. [IpencraBnenue o CtanaapTHOM
Mozenu. KBapk-TiirooHHast MOJieb aJipOHOB
®usuka 3a npeaenamu CTaHIapTHOW MOJICIIH.
117 Témnas MaTep s ¥ TEMHAs 3Hep THS bubnnorexa [JOK
P . privt. https://m.edsoo.ru/c026fd37
EnuHCTBO (hM3HUecKoil KapTHHBI MHpa
118 DTarbl pa3BUTHSI ACTPOHOMHH. 3HAYCHUE bu6nmorexa LIOK
aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHuMocTh 3aKOHOB (DU3UKHU IS
119 00BSICHEHUS IPUPOJIbI KOCMUYECKHX bubnmnoreka HOK
00BEKTOB. MeTOo/1bl aCTPOHOMUYECKHUX https://m.edso0.ru/39c44028
HCCIIeJOBaHUM
CoBpeMeHHbIE ONITHYECKUE TEIECKOTIBI,
120 a/IMOTEJIECKOIIbI, BHEATMOC(epHas bubmorexa LOK
p ’ p https://m.edsoo.ru/4877aale
aCTPOHOMUS
121 Bun 3Bé3nH0T0 HeOa. Co3Be3nus, spKue bubnunorexa LIOK
3BE3/Ibl, INIAHETHI, UX BUAUMOE JBH)KCHUE https://m.edsoo.ru/aac588eb
Conneunas cucteMa. Comnnie. CorHeuHas
122 aKTUBHOCTL. McTouHuk 3Heprun CojHIa U Bubmorexa IOK
. ' P https://m.eds00.ru/22748eb4
3BE31
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
" N but6mmoreka [IOK
123 Jnarpamma "creKTpajabHbIM Kjlacc —

CBETUMOCTE"

https://m.eds00.ru/42169944
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bubnunoreka LIOK

124 3Be3/1bI TJIABHOM MOCJIEI0BATEILHOCTH https://m.edsoo.ru/b3ch766¢
Buytpennee crpoenue 38€31. CoBpeMeHHbIE

125 IIPEJICTABICHUS] O IPOUCXO0XKICHUH U Bu6muotexa [JOK
sporonuy CoJiHIa U 3BE3. DTalbl )KU3HU https://m.edsoo.ru/d09da494
3BE3]

126 Muneunsiii [1yte — Hama ['anaktuka. Tunsl bubnuoreka [JOK
rajJlakTuk. YEpHbIE ABIPBI B A/1pax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacupenue Beenennoid. 3akoH BuGmorexa LIOK

127 Xab6ua. Teopust bonbiioro B3peiBa. https://m.eds00.ru/3dbdfod?
PenukToBoe n3inydenue

128 MacuraGHast ctpykTypa BeenenHoil. Bu6moteka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633

N bubnuorexa [{OK

129 Hepeménnsie nmpobieMbl acCTpOHOMUHN https://m.edsoo.ru/d37dgffe
@uU3NYECKU IPAKTUKYM 110 TEME
"UccaeqoBaHnue MarHUTHOT'O ITOJIA

130 MOCTOSAHHBIX MarHuToB" uiu "UccnenoBanue bubmmoreka IIOK
CBOMCTB (peppOMarHeTUKoB" uiu https://m.edso00.ru/67361aef
"HccnenoBanue 1eHCTBUSA IOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue cuiel AMrepa" win "M3yuenune
131 3aBUCUMOCTH CHJIBI AMIIepa OT CHJIBI TOKa" bubmmorexa LOK
. . https://m.edsoo.ru/fcae91e9
iy "OnpeneneHne MarHUTHOW MHIYKIUY Ha
OCHOBE M3MepeHus cuibl Ammepa”
Pu3NYECKU IPAKTUKYM 110 TEME

132 "Hccnez[o%'aHHe fBJ'IeHI/I}I 3J€KTPOMAarHUTHOM https://m.edsoo.ru/c36658da
uHaykuuu" win "Onpeaenenne MHAYKIHI
BUXPEBOI'0 MarHUTHOTO NoJis"

@uU3NYECKUI NIPAKTUKYM IO TEME
but6mmoreka [IOK
133 "HUccnenoBaHue sIBICHUS CAMOMHIYKITUN"

i "COopka MOJENN 3IEKTPOMArHUTHOTO

https://m.edsoo.ru/b8fb6391
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reHeparopa"

DU3NYECKUI TPAKTUKYM 10 TEME

. bu6muoreka [IOK

134 "U3mepenue neprojia CBOOOIHBIX KoJieOaHUH https://m.e dSO(I)lru /54159435
HHUTSAHOTO ¥ NPYKUHHOTO MasgTHUKOB" T '
@uU3NYECKUM IPAKTUKYM 110 TEME

135 "[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM buomorexa LIOK

https://m.edsoo.ru/a28026bd
MasATHHUKE"
@uU3NYECKUM IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes

136 MOCJIEIOBATEIILHO COSTMHEHHBIC bubnuorexa [IOK
KOHJIEHCATOP, KaTYUIKY U pe3ucTop’ uiu https://m.edso0.ru/89dc2d90
"HccnenoBanue paboThl HICTOUHUKOB CBETA B
LIENIH [TEPEMEHHOr0 ToKa"

137 ®duznyeckuil npakTukym no teme "M3ydyenue Bbu6moreka [JOK
1apaMeTpoB 3BYKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
@uU3NYECKU IPAKTUKYM 110 TEME

138 "N3mepeHue nokasaTesis IpeJoMIICHUs bubnuoreka [IOK
crexna" i "llomydenne n3o0pakeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 MJIOCKOTO 3epKajia v JIUH3bI"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
bubnmorexa LIOK

139 paccTosiHUS OT BelecTBa (Ha IpUMepe https://m.eds0o.ru/b879fb3f
KUIKKMX JTH3)" 1w "M3Mepenne GOKyCHOro T '
paccTOosHUS PACCEUBAIOIINX JINH3"

Pu3NYECKU MPAKTUKYM 110 TEME
. bubnunorexa LIOK

140 Ha6monenue audpakuun, nuatephepeHImm https://m.edso0.ru/8b7ac737
¥ TIONISIPU3alliU CBeTa" T '
Pu3NYECKU MPAKTUKYM 110 TEME
"OnpeneneHne UMNyabCa U YHEPTUU

P 4 P bubmuoreka [{OK

141 PENATUBUCTCKUX YacTull (o ¢oTorpadusm

TPEKOB 3apsAKCHHBIX YaCTHIl B MArHUTHOM
nose)"

https://m.edso0.ru/63756¢47
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142

@u3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHOM 1l1anka Ha ocHOBe
uccaenoanus poroddpdexra" wim
"HccnemoBanue 3aBUCUMOCTH CHIIBI TOKa
4yepes CBETOAMO/ OT HaNpshKeHUs"

bubnunoreka LIOK
https://m.edsoo.ru/eb916182

143

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa pa3peskeHHOTo
aTOMapHOI'0 BOJAOPOJa U U3MEpPEHUE
noctostHHOW Punbepra"

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

144

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue paiuoakTUBHOTO (hOHA C
MCIIOb30BaHueM no3umerpa’ i "M3ydenue
MOTrJIoeHUs OeTa-4yacTull amoMuHueM"

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

145

146

147

@uU3NYECKUN IPAKTUKYM 110 TEME
"HaOmroaenust 38E31HOr0 Heba
HEBOOPYXEHHBIM TJIa30M C UCIOJIb30BAHUEM
KOMITHIOTEPHBIX TTPHIIOKEHUHN IS
oTpeAeNeHus TOJI0KEeHUsT HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aust CeBepHOro noiyumapus 1 sipkue
3B€31b61" uan "HaOmroneHus B TEIECKOII
JlyHbl, TUTAHET, TYMAHHOCTEH U 3BE3HBIX
CKoIJIeHuI"

O0001Ienre ¥ cucTeMaTH3anus 3HaHui. Poab
(U3HUKYU ¥ aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COLTUATLHON M dTUUECKOM
chepax IeAaTeTbHOCTH YeJIOBEKa

O0001IeHrEe ¥ cucTeMaTh3alus 3Hauuii. Pois

U MecTO (PU3MKH U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

bu6mmoreka IIOK
https://m.edsoo.ru/1072021e

bubnunorexa LIOK
https://m.edsoo.ru/ad6ddeed

but6mmorekxa [IOK
https://m.edso0.ru/18f19f7c

148

O0001IeHre 1 cucreMaTu3anus 3Hauuii. Pois
(dbuzmvecKoit Teopun B HOPMUPOBAHUH
MPEJCTaBICHUN O (PU3UYECKON KapTHHE MUPA,

but6mmoreka [IOK
https://m.edsoo.ru/e7d400f4
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MeCTO (PU3UUECKOM KapTUHBI MUpPa B 00IIEM

pALly COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX
MPEJCTABICHUI O IPUPOJIE

149 O06o00meHue U cucTeMaTHU3alys 3HaHUH 110 bubnuorexa [IOK
teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06001IeHre U cCucTEMaTU3aIKs 3HaHUH 110 bubnuorexa [IOK
teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 10 bubnuorexa [JOK
teme "JIluHamuka" https://m.edsoo.ru/2dfbafc5
152 O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110 bubmuorexa [JOK
teme "Craruka TBEpAoro tena' https://m.edsoo.ru/3cca482e
153 O00011IeHIE U CUCTEMATU3aIis 3HAHUN 110 bubnunoreka LIOK
TeMe "3aKOHbI COXpaHEHHs B MeXaHUKe" https://m.edsoo.ru/32a4d1a0
O0o01IeHre ¥ cHCTeMaTU3alus 3HaHUH 110 Eus OK
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON nosmorexa [
. https://m.edsoo.ru/ed440ca8
TEOpUU
155 O060011IeHNEe U CUCTEMATU3aIMs 3HAHUH 10 bubnuoreka [IOK
teMe "TepmoauHamuka. TennoBsle MalIvHbI" https://m.edsoo.ru/c63f7c10
O06o0061IeHre U cucTeMaTu3alus 3HaHu# 10
bubmuorexa [IOK
156 TeMe "ArperaTHble COCTOSIHUS BEILIECTBA. nbnmotexa I1
o | https://m.eds00.ru/1d36b5b1
A30BbIE MTEPEXO/IbI
157 O06001IeHre U CUCTEMATU3AIIHs 3HAHUN 110 bubmuorexa [IOK
Teme "Dnekrpuueckoe nosue" https://m.edsoo.ru/3bf0def9
158 O06o00meHre 1 cHCTEMaTH3alns 3HAHUH 110 bubmuoreka [{OK
teMe "I10CTOSIHHBIN 2EKTPUIECKNN TOK" https://m.edso00.ru/71453ee6
159 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmuoreka [{OK
teMe "Toku B pa3inyHbIX cpepax” https://m.edsoo.ru/3d40077a
160 O06001eHre 1 cucTeMaTU3aIys 3HaHUN 110 bubnuotexa [JOK
Teme "MarautHoe nosje" https://m.edsoo.ru/3b4c06ae
PeseprubIil ypok. O6001eHIE 1
CI/ICTIe)MaTI/I?»Zp ust 3HaHI/I§l o TeMe bubmorexa OK
161 1 https://m.edsoo.ru/053e2248

"DnekTpoMarHuTHas UHAYKIUs"
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PesepBHelit ypok. O6001ICHNE 1

but6mmoreka [IOK

162 I 1

CHCTEMATHEAIIDE SHATHIT TO TEME https://m.eds00.ru/d6310bfd
MexaHu4ecKHe KoacOaHust
PesepsHEIil ypok. O0001IIEHNE U

163 CPICTEMB,TI/IBZEHSI 3HAaHHUH 10 TEME 1 bubnnorexa LIOK

" " https://m.edso00.ru/5e2bb83d
DNeKTpOMarHuTHbIE KoJeOaHus
PesepBHbIil ypok. O60011cHIE 1

164 CHCTEMAaTHU3allMs 3HAaHHUI 110 TeME 1 bubmuorexa [IOK
"MexaHu4YecKHUe U AIEKTPOMAarHUTHBIC https://m.edsoo.ru/96a7a2dd
BOJHBI"

165 PezepBHblit ypok. O6o011eHUE U 1 Bbu6moreka [JOK
cucTeMaTu3anus 3HaHuH 1Mo Teme "Onrrka" https://m.edsoo.ru/52ad1603
PesepBHblii ypok. O000I1IEHHE 1

P P . " bubnuorexa [{OK
166 cucTreMaTu3aius 3HaHui 1mo reme "OCHOBBI 1
https://m.edsoo.ru/5beclc65
CTO"
PesepBHblii ypok. O000I1IEHHE 1
167 CI/ICTEMaTmZEMﬂ 3HAHUH 110 TEME 1 bubmorexa LIOK
" . " https://m.eds00.ru/f7c59d38
KopmyckysipHO-BOJTHOBOH JTyaJi3M
PesepBubIiil ypok. O6006111eHIE 1
168 crcTeMaTH3anys 3HaHuii mo teme "dusnka
" bubmmoteka IIOK
atroma 1
https://m.edsoo.ru/1f511654
PesepBHbIi ypok. O000IIEHHE U
PBHBI YP ! . BuGmmorexa IJOK
169 cHCTEMATH3alMs 3HaHui 110 TeMe "Du3nka 1
| https://m.edso0.ru/905¢c5ce0
aTOMHOTO SI/Ipa ¥ SJIEMEHTAPHBIX YaCTHI]
PeseprubIil ypok. O60061eHIE 1

170 CHCTEMaTH3allis 3HAaHUH 110 TeMe "'DJIeMEHThI but6mmorekxa [IOK

actpodu3uku" 1 https://m.edsoo.ru/2bffb94c
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 170 16
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YUYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®duzuka. 10 knacc: YueOHuUK 117151 0011e00pa30BaTENbHbBIX YUPEKACHUI:

0a30BbIil 1 yryonéunsiit yposuu/ I'.4. Mskumes, b.b. byxosues, H.H. Corckuit
M: Ilpocsemenue, 2023

®usuka. 11 knacce: YueOHUK a1 0011eo0pa3oBaTeIbHbIX YUPEKICHUMN:

0a30BbIil 1 yriyonénubi ypoBuu/ I'.4. Mskumes, b.b. byxosues, B.M. Yapyrun
M: ITpocsemienue, 2023

PoivkeBuy A.Tl. @usuka. 3amaunuk. 10-11 kimacest M: Jlpoda, 2014

METOAUYECKHE MATEPUAJIbI IS YYUTEJA

[[TatanoB B.®. OnopHbie KOHCIEKTHI IO KUHEMATUKE U TMHAMHUKE.
Knura mpisg yuurens.- M.: [Ipocsemenue, 1989

Kupuk.JI.A. ®uzuka-10. ®uszuka-11.PazHOypoBHEBBIE CAMOCTOSTENbHBIE U KOHTPOJIbHBIE paboThl. - M.: Unekca. 2012

AnueBckas O.B. ®usnka B Tabnumax u cxemax.- CI16: M3narensckuii mom «JIutepay, 2014

UYepnoyman A.H. ®usuka. 3a1auu ¢ OTBETaMH U pelIeHUSIMU. Y4eOHOe TTocoOue i noctynaronux B By3sl.- KHmkHbIN

oM «YHuBepcute», 2014
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