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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

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

N3yyenune kypca (u3uku yriayOJEHHOTO YPOBHS IMO3BOJISIET pealn30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHaTLHOTO O00pa30BaHUA IO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3MKe 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 ¢u3UKEe 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
MOJAXO/JOB K TMpenojlaBaHuio (U3MKM Ha YIIIYOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLIkonpHbIN Kype HU3HKH — CHCTEMOOOpa3yroIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npuMeHeHne (U3MYECKUX 3HAHUW OMPENEIIo XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa 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 PacCMaTPUBATh KaK IMPHUHIMIIBI €r0 TOCTPOCHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanys NPeaIosaracT HCIOJIb30BAHKE
TYMaHUTapHOTO MOTeHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN HM3YYEHHBIX TEOpUM M 3akOHOB. lIpm 3TOM paccmarpuBaroTrcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUsS, TMOCBSIIEHHBIX 5SKOJOTMYECKHMM Mpo0ieMaM 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
IPUHLIMIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxona. s Gusuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHHUYECKHE ONBITHl TMPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOAUH B KaXJIOM M3 3THX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMATUKHU JJIS 3THX BHJIOB YYCHHUYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBIACTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAaHMS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH M TOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOW (DU3WUYECKOU MOJENbIO, MO3BOJISIONINE MPUMEHSTh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYXKAIOIIEH KU3HH, TpeOyroIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHusl TOJDKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000PYIOBaHUE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, 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:

dbopMHpOBaHWEe WHTEpPECa € CTPEMJICHUS OOYyYaroluXxcsi K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

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

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

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

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoIliecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJI1 OOBSICHEHUS
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTHUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKkoil MOAENbI0, 3a/Jad, 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 TIUIAHUPOBAHUS M TPOBEICHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuUTHE HHTEpeca K chepaM npodeccuoHaANbHON JeSTENbHOCTH, CBSI3aHHOM
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI 10 CIENHUATHFHOCTAM (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 (U3MKE MepeyeHb Ja0OPATOPHBIX WU
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTO O3HAHUSA NPUPOBI.

®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 (aHAJOTOBBIE W IHU(POBEIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPUSL.

Pons m mMecto Qu3uku B (OPMHUPOBAHMM COBPEMEHHOM HAay4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

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

3HaKOMCTBO ¢ LH(ppoBOK jabopaTopued no ¢usuke. [IpumMepsl u3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIJOM K TOPHU30HTY. 3aBUCHMOCTh KOOPJWHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TAHI€HUUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucTteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aBwkeHUs Tena, OPOIIEHHOrO MOJ YIioM K TOPU30HTY U
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, 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 nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIMOHATIBHONM 3aBUCHUMOCTH MEXAY JaJbHOCTBIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehble cuctemsl oTcyéta. lIpmHumn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKECHHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPLIMATBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

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



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

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, EPEKUHYTON 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 CHIIbI OTHOCUTEIBHO OCH BpaumleHus. Ilmedo cuiel.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIITENHOB U PACUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC cUITbl 1 ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

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

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE paOOThI CHIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE I1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui MACANBbHOM JKMIKOCTH KaK CIIEIACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktrBHOE NBUXEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, navopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH U TBEPIABIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ATHX



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

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

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

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnroaenue u nucciegoBaHue N30IpoOLEeCcCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

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 BHEUIHUX YCIOBUM JJIs
TEPMOJIMHAMUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMUIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

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

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temiomnepenadye. I[lonstue 00
aanabaTHOM Tpoliecce.

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

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aauadbara. AGCONIOTHAs TeMIeparypa.

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOuHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuyecmea. Pazosvie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamms. lcmapeHne W KuIleHWe. Y AeNbHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO apa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBieHne W Kpuctaimm3anus. YJelbHas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

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

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenre. AHrapMOHU3M TEIUIOBBIX KOJIEOaHUM YaCTHI] BEIIECTBA KaK MPUYHMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumnsipasie siBinenus. J{apneHue noa MCKpUBIEHHON MOBEPXHOCTHIO XKUIAKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

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

N3mepenne ko3 duirenTa HoBepXHOCTHOIO HATSKEHHUSL.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ IPOsIBICHMS. OJIEKTpUUYECKMi 3apsa. JlBa Buaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

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

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B IJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

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

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECUS 3aPsI0B.

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coennHEHNE KOHIeHCAaTOPOB. [locnenoBarensHOe coeMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

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

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpallieHus SHEPruu 3apsHKEHHOTO KOHIEHCATOpa B SHEPT U0
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannbwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JUIMHBI M IUIOLIAAM IIONEPEYHOIO CEYECHUS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

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



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

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

3aBUCHUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

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

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

Tema 3. Toku 6 pa3uunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

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

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIIbHBIN
paspsan. Paznuynpie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMO[, TajbBaHUKA, papUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIOB U ITOIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE OIPEUTHOCTH U3MEPEHUN (DU3HUECKUX BEJIIUYHH.
OneHka rpaHul NOTPEIIHOCTEN.

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

MesxknpeaMeTHbIE CBA3H.

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

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHO20
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



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

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KANWJUIAPHBIE SBJICHUS B IPUPOJE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHHUKE, CTATUUYECKHE KOHCTPYKLHHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJIy4YE€HUSI COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HaHOMAaTepUaJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

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



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

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

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHU MarHuTHOM MHIYKIIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMS yYKa 3J€KTPOHOB B MATHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOW uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KarTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMH TEJl IPU ABUKEHUH B MArHUTHOM T10JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnpeneneHne MHAYKIUA BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMIUTUTY/IaMU KOJieOaHUM €€ CKOPOCTH U YCKOPEHUSI.

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

[Tonsitue o 3atyxatonux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

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

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopmMupoBaHUs MPEACTABICHUN 00 HACATHPHON MOJIENN MPYKMHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HUTSHOTO U MPYXUHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CHITBI TOKA B KOJIeOaTeIbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHHS] MPU pa3IndyHON (dopme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

Wneansubiid  Tpancopmatop. IlpomsBoacTBo, mnepeaadya M moTpeOieHue
IIEKTPUYECKON SHEPTHH.

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

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

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U PUHIIMI ACUCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

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

Habnrogenue 351eKTpOMarHiTHOTO PE30HaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XCHHE, MpeloMieHHe, HUHTephEpeHLUs H
T paKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

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

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

[IpyHIMIBI paguOCBs3U U TeNEBUACHUSA. Pannonokanuys.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

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

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepeHunu u guppakiuuy MEXaHUIeCKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

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

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

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacnpOCTpaHEHUE CBETa B OJHOPOJHOMU cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [I0CTOSHCTBO YaCTOTHI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

IlonHoe BHyTpeHHee oTpakeHHE. [IpenenpHbIi yroy MOJHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IOKa3aTess MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

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

Ontuueckue npudopsl. Paspemaromiast criocodHocTh. [1a3 kak ontuueckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

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

ITonsapuzanus csera.

TexHudeckue yCTpOWCTBA MU TEXHOJOIMYECKHE IIPOLIECCHl: OYKH, JIYIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHEro oTpaxeHus. Mojienb CBETOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  IIPUMEHMMOCTHM  KJIacCMueckod  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMIYJIbC PENITUBUCTCKON YaCTUIIBI.

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



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMMIYyJbCa W DHEPTrUU  PEISTUBUCTCKUX  dYacTull (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Onpitel A. I'. CtoneroBa. 3akonsl poTodddexra. YpaBHEHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOLIECHUSI HEONpPenenEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

doTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoM [limanka Ha ocHOBe uccienoBadus Gorodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonienre (pOTOHOB MPHU MEPEXOAe aToma
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HaOmnronenue nuHeRYaToro CrekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3nyueHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuiibl. JledexT macchr spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertone! perucTpaluy U UCCIIEN0BAHUS YJIEMEHTAPHBIX YACTULI.

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

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

EnanHcTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normomieHus 6eTa-4acTuil aTFOMHUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHHUS TMPUPOJIBI
KOCMHUYECKUX O0BEKTOB.

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

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

CosiHeuHas cucrema.

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

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

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbel. UEpHbBIE ABIPHI B sSApax
TraJIaKTHK.

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

Macmtabnas ctpyktypa Beenennoid. MeraraiakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

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

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

Pu3nvecKuil MPaKTUKYM.

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

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

O06o0mariiee NOBTOPEHUE.



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

Ponb Qu3uku M acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nueckoil Teopuu, poiib GU3NIECKON TEOprU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

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

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (hU3MUYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

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

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

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

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

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



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



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHOro mpeamera «Duzuka»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUICKOro OOIleCcTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlieHMH B  0Opa3oBaTeIbHOMN
OpraHu3aluy;

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

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, TUUECKOTO MMOBEICHMUS,;

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

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOT0 BOCIIMTAHMS

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

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymaymiel mpodeccuu  peain30BhIBATh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

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

pacuIMpeHre OmbITa AESATEIBHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MIO3HAHUA:

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

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpPEAEHATh LEIU ACATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

BHOCUTh KOPPEKTHUBBI B JIESTEIBHOCTh, OIIEHUBATh COOTBETCTBUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBareJbCKHe AeCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



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

BJIAJICTh BHUJAMU JICSITEIBHOCTH IO TOJIYYECHHIO HOBOIO 3HAHUA, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyallU3WPOBATH 3ajady,
BBIJIBUTATh TUINOTE3y €€ PpeIICHUs, HaXOIWTh apPryMEHThl JJIs
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJad4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

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

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

Pabora c nndopmanueii:

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

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

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

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMSI B PA3IMUYHBIX (opMarax C
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyallMii W CMSr4arth
KOH(JIMKTHI;

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

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

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

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

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

OCYLIECTBJIATh MO3UTUBHOE CTPAaTErMYECKOE II0BEIECHUE B PA3JIMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh M
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

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

JlaBaTh OILICHKY HOBBIM CHUTYaIIUSIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKKM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLMIUOKH.

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

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWs,  BKJIKOYAIOLWIEr0  CIOCOOHOCTh  MOHUMAaTh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMMATh  AMOITMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

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

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JOTHYECKOM cdepax AedaTebHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
(bopMHUpPOBaHUY MTPEACTABICHUN O (HU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNMIOTHO Yymnpyras nedopmanus, adbCOIIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

pa3nuyarh yCioBUS (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (DUINUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIruM, CBsI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXaHWYECKOW JIHEpTHH,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPruHr, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOM HSHEPIrUEN TEIJIOBOTO JBWIKEHUS W KOHLIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJUHAMUKH, 3AKOH



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

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI JIEKTPOJUHAMHUKHU (3aKOH COXpPaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUA: 3aKOHbI OMa uId ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3eMi€éil BOMM3M €€ TOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE T0JI€, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IBKEHHE, TEIUIOBOE JIBUKEHHE 4YacTUIl BEUIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHNI, IEJaTh BEIBOABI 10 PE3YJIbTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIIOKEHHON TMIOTE3bL: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, TMpakTUKyma U  ydeOHo-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBedaroued TpeOOBaHUSIM 3a/lauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh peE3yNbTaTbl W KOPPEKTHPOBATH METONBI PEUICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PaCCyKJIEHUI ¢ ONOPOIl HAa N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

OPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOEkKHBIX YUEHbBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3aHHOM C (U3MUECKMMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATh pa3jMyHble CIOCOObI paboThl ¢ MH(OpMAIHEeH (PU3UIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpPMALMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

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

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBAaTHO OIICHWBATH BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

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

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHON KapTHUHE MUpa, pOJib aCTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IU CBETA;

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



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIOJIB3YS OCHOBHBIE TMOJOXKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKHU U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBpld U BTOpoW mocTynarsl bopa, mpuHIUI
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATHIECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, IOJHAs DSHEPrusl,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)KeHUe,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

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

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

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3HAX, B 3BE3JHBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHOH 3aBUCHUMOCTH



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

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCOJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pYAOBAHMS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NYECKUX TEOPUM
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

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

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

OPUBOJUTH TNPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UINI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHAILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMyr0  HMHQOpMAlMI0 U OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

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

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

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

KounyecTBO 4acoB
HaumeHoBaHue pa3/iesioB U TeM dieKkTpoHHbIe (LM POBbLIE)
Ne i/ KoHnTpoJbHbie
NMPOrpaMMblI Bcero o0pa3oBaTebHbIe pecypChl
padoThI
Paznen 1. JIEKTPOANHAMUKA
bubmuorexa [JOK
11 Marmutioe rone 14 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
12 DJICKTPOMATHHTHAA HHYKI 13 1 https://m.edsoo.ru/7f41c97c
Htoro no paznemny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6nuoreka [IOK
2.1 Mexannueckue konedanus 10 https://m.edsoo.ru/7f41c97¢c
bu6nuoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edso0.ru/7f41c97¢
23 MexaHnUYecKue M 2JIEKTPOMArHUTHBIE 10 1 brbmorexa [IOK
- BOJTHEI https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
2.4 Onrruka 25 1 https://m.edsoo.ru/7f41c97c
Hroro 1o pasneny 60
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
but6mmoreka [IOK
1 T 1
3 Ocuoer CTO > https://m.edsoo.ru/7f41c97c
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Hroro mo pasueny S
Paznea 4. KBAHTOBAS ®U3UKA
bu6nuoreka [IOK
4.1 KopIyckyIspHO-BOIHOBOM JTyaan3m 15 https://m.edso0.ru/7f41c97¢c
bu6nuoreka [IOK
4.2 dwusmka aToma 5 https://m.edso00.ru/7f41c97¢c
4 3 q)I/I?;I/IKa aTOMHOI'O a)]pa nu BHGMeHTapHI)IX 5 BI/I6JH/IOTGK3. HOK
. S— https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bu6nuoreka [IOK
5.1 6) 12
JIEMEHTHI aCTPOHOMUH M aCTPODHU3UKH httos://m.edsoo.ru/7f41c97c
Hroro no pazneny 12
Paznen 6. PUSHUYECKHM ITIPAKTUKYM
. bubmorexa [JOK
6.1 ) 16
VISHTACCIII TIPAITHINM https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 16
Pa3znen 7. OBOBIIAIOHIEE TIOBTOPEHUE
CucreMmarusanus 1 00001eHne
71 MIPEIMETHOTO COJICP KAHUS U OTThITA 15
' JESTSIILHOCTH, TPHOOPETEHHOTO MTPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
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PesepBHOE Bpems

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTposabHbie p
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI
pecypcsl
! dusuka — GyHIaMEHTAIbHAS HAyKa O L brbmorexa LIOK
npuposie https://m.edsoo.ru/7f41bf72
DKCHEPUMEHT U TEOPUsl B IIPOLIECCE MO3HAHUS bubnmnoreka [HOK
2 npupoibl. HabmroieHne u SKCIepuMeHT B 1 https://m.edsoo.ru/7f41bf72
¢busuke
3 Hay4Hblii METOI TO3HAHUS U METOIBI 1 Bubmmorexa IIOK
UCCIEeOBaHUS (PU3NIECKUX SIBICHUN https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
4 Cnoco06s!l H3MepeHus PU3NIECKUX BETUYUH 1 https://m.edso0.ru/7f41bf72
5 AGCONIOTHAS M OTHOCHTEIBHAS TIOTPEIHOCTH i brbnmorexa LHOK
HU3MEpEeHUH PU3HUECKUX BEITUIHH https://m.edsoo.ru/7f41bf72
MonenupoBanue B ¢pusuke. Ponb u mecto bubnmnoreka [JOK
6 ¢u3UKM B JOPMUPOBAHUU COBPEMEHHOM 1 https://m.edsoo.ru/7f41bf72
Hay4YHOU KapTHHBI MUPA, B IPAKTUYECKOMN
JEATEIIbHOCTH JIHOJIEH
Mexanunueckoe aBuxeHue. CucreMa oTcuera. bubnmoreka [JOK
5 OTHOCHUTENBLHOCTh MEXAHHUYECKOT'O JIBVIKEHHS. 1 https://m.edsoo.ru/7f41bf72

[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH
*(lucnieTaepckue ciyX0bl a3pONoOpTOB, XK/,
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ciyx0br 112, ....)

Panuyc-BekTop MaTepuanbHOM TOUKH, €r0
IIPOEKIIMH Ha OCHU KOOpAUHAT. TpaeKTopus.

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72

8
[Tepememenue. Ckopocts. VX mpoekiuu Ha
OCH KOOpJMHAT
PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE. bubmmorexa [JOK

9 I'padmueckoe onrcanne paBHOMEPHOTO https://m.edsoo.ru/7f41bf72
MPSIMOJIMHEHHOTO JIBUKECHUS

10 CIio)KeHue TiepeMENeH I B CKOPOCTEH. bubmiorexa [OK
Pelenne 3a1a4 https://m.edsoo.ru/7f41bf72
HepaBHoMmepHOe nBHKeHME. MTHOBEHHAs bubnnorexka HOK

11 cKOpocTb. Y ckopenue. IIpsmonuneitnoe https://m.edsoo.ru/7f41bf72
JIBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

19 I'paduueckoe onucanue pIMOIMHEHHOTO Bu6moreka [IOK
TBMKEHUS C TTIOCTOSTHHBIM YCKOPEHUEM hitps://m.eds00.ru/7f41b772
CBoOoaHoe majeHue. Y cKopeHrue CBOOOIHOTO bubmmoteka [IOK

13 najieHus. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, https://m.edsoo.ru/7f41bf72
YCKOPEHHS OT BPEMEHU H UX rpaduku

14 JIBYOKEHHE Tela, OPOIIEHHOrO MO/ YIJIOM K Bu6moreka [IOK
TOPU30HTY https://m.edsoo.ru/7f41bf72
Kpuonuneiinoe nuxkenue. [[BuxeHue 1o bubmuoreka [JOK

15 OKPY>KHOCTH. YTJIOBasl U JUHEWHAs1 CKOPOCTb. https://m.edsoo.ru/7f41bf72
Ilepuon u yacrota. LleHTpocTpeMUTEIBHOE U
IIOJIHOE YCKOPEHHE

bu6nuoreka [IOK
16 Konrtponsnas padora no reme "Kunemaruka"

https://m.edsoo.ru/7f41bf72
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IlepBeb1if 3akoH Hprorona. MHepunanbusie
cucrteMsl orcuéra. [IpuHnmn

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

17
otHocuTenbHocTH ["anunes. Hemnepuuanbabie
CUCTEMBI OTCUETa
Cuia. PaBHojelicTBytomas cuiia. Bropoi bubnmoreka [JOK

18 3akoH HerotoHa. Macca https://m.edsoo.ru/7f41bf72
*(I'py3omnepeBo3Ky, KPaHOBUIUKH, ONIEPATOPHI
nudTOB, TATHPHOOONIIMKY, TATAYH. . ..)

19 BsaumoneiicTue Teir. TpeTuii 3aKoH brbnmorexa LHOK
HiroToHa https://m.edsoo.ru/7f41bf72

20 [IpuHUMI cyneprnosuiyu cuil. Penenue 3anaq bubmorexa LIOK
Ha pHMenenue 3akoHoB HpioToHa https://m.edsoo.ru/7f41bf72
3aKOH BCEMHUPHOT'O TATOTEHHUSI. bubnmnoreka [JOK

21 DOKBUBAJIIEHTHOCTh I'PABUTAIIMOHHON U https://m.edsoo.ru/7f41bf72
MHEPTHOU Macchl

99 Cuia TSKECTH M YCKOPEHHE CBOOOIHOTO brbmorexa [IOK
naJieHus https://m.edso0.ru/7f41bf72
JIBrokeHre HeOECHBIX Te U UX bubmuorexa [JOK

23 UCKYCCTBEHHBIX CIIyTHUKOB. IlepBas https://m.edso00.ru/7f41bf72
KOCMHYEcKasi CKopocTb. 3akoHbl Kerutepa

but6mmoreka [IOK

24 Cuna ynpyroctu. 3akon I'yka. Bec Tena https://m.edsoo.ru/7f41bf72
Cuna tpenust. [Ipupoaa v BUIIbI CUIT TPEHUS. bubnuotexa [JOK

25 JIBrKEHNE B )KUJKOCTHU U Ta3e C Y4ETOM CHIIbI https://m.edsoo.ru/7f41bf72
COIIPOTHBIICHUS CPEJIBI

26 JaBnenue. ['ugpocraruueckoe JaBieHUE. bubnmoreka [JOK
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Cuna Apxumena
*(IlmaBaHne CynoB)

Ab6comtotHo TBepaoe Teino. [locTynaTenbHoe u

https://m.edsoo.ru/7f41bf72

bu6nmoreka [IOK

2 BpalaTeabHOe IBUKEHHUE TBEPAOro Teja https://m.eds00.ru/71410772
MOMEHT CUJIbI OTHOCHUTEJIBHO OCH BPAILICHUS. bubnmoreka [JOK

28 [Tneyo cuiel https://m.edso0o0.ru/7f41bf72
*(MacTep-HaKJIaIYuK B JIFOOOH OTpaciin)
CrnosxeHue cuil, NPUIOKEHHBIX K TBEPIOMY bubnmnorexka HOK

29 texy. LleHTp TsbKecTH Tena. Y cioBus https://m.edso00.ru/7f41bf72
paBHOBECHSI TBEPAOIo Tena. Busbsl paBHOBECHS

bubmuorexa [JOK

30 Pemenue 3anaq https://m.eds00.ru/7f41bf72

31 KonTposnbHas pabora 1o teme "JuHamuka. 5316?“0%1(3 HOK
CraTiKa TBEPIOTO TeNa" ps://m.edsoo.ru/7f41bf72
NMnynsc MaTepualbHOW TOUYKHU, CUCTEMBI bubmuoreka [JOK

32 MaTepHanbHBIX TOYEK. LIeHTp Macc cucTemsl https://m.edso00.ru/7f41bf72
MaTepHalbHBIX TOueK. Teopema 0 IBUKEHUU
LIEHTpa Macc
Nmiynbe cuitbl 1 HI3BMEHEHUE UMITYJIbCa Tea. bubmuoteka [JOK

33 3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/7f41bf72
JIBMDKEHUE
MOMEHT UMITyJIbCa MAaTEPUATBHON TOUKH. bubnuotexa [JOK

34 [IpencraBnenue o COXpaHEHMH MOMEHTA https://m.edsoo.ru/7f41bf72
UMITYJIbCa B IICHTPATBHBIX MOJISX
*(Cnyxammue 3aBoja «IIporpecc»)

35 Pemrenue 3anau bubmunoreka [JOK
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PaboTa criibl Ha MaJIOM U Ha KOHCYHOM bubmuorexa [JOK

36 nepemenieHnn. I'paguueckoe npeacraBieHne https://m.edso0o0.ru/7f41bf72
paboThI cHTbl. MOIITHOCTE CHITBI
Kunernueckas sneprus. Teopema 06 bubanoreka HOK

37 M3MCHEHHH KHHETHYECKON SHEPIUU https://m.edsoo.ru/7f41bf72
MAaTepHATbHON TOUKHU
[ToTeHunanbHbIe U HEMOTEHIUAIBHBIE CUJIBL. bubnmnoreka HOK

38 [TotenunansHas sueprus. Bropas https://m.edsoo.ru/7f41bf72
KOCMHUYecKasi CKOPOCTb
Tpetbst kocmuueckasi ckopocTb. CBsi3b pabOTHI bubnnorexka HOK

39 HENOTECHIMAJIBHBIX CHJI C U3MEHEHHUEM https://m.edsoo.ru/7f41bf72
MEXaHHYECKON YHEPTUU CUCTEMBI Tell. 3aKOH
COXPaHEHUS MEXaHUUYECKOM dSHepTUn
Yrpyrue u Heynpyrue CTOJIKHOBEHHS. bubnmnorexka [JOK

40 VYpaBHenue bepryiun s uieaibHOM https://m.edsoo.ru/7f41bf72
KHUJKOCTU
*(Cucrema XKKX)

41 KoHTponbHas paboTa 1o Teme "3aKkoHbI E;I@.IHOTGKE‘ LOK
COXPAHEHHUs B MeXaHuKe" ps://m.edso0.ru/7f41bf72
Pa3BuTune npeacraBieHuii 0 npupoie bubnuotexa [JOK
tertotel. OcHOBHBIE mooxenuss MKT. https://m.edsoo.ru/7f41bf72

42 Huddysus. bpoyHoBckoe ABMKEHNE
*(TexHoMOTM JIETKOM U TAXKEIOMN
MIPOMBIIIJIEHHOCTH, METAJLUTYPTH)

43 CrpoeHue ra3000pasHbIX, JKUIKUX U TBEPIBIX brbmorexa LIOK

TeJl. XapakTep ABMKEHUS U B3aUMOJICUCTBUS

https://m.edsoo.ru/7f41bf72
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qacTull BEIICCTBa

Macca u pazMepsl MOJIEKYIT (aTOMOB).

bu6nmoreka [IOK

44 KommuectBo BemectBa. [locTosiHHas https://m.edsoo.ru/7f41bf72
ABoraapo
45 Temneparypa. Temnosoe papaosecue. 1llkana bubmiorexa [TOK
Llenbcus https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
46 Pemenue 3ana4 https://m.edsoo.ru/7f41bf72
bubnnoreka IIOK
47 W neanbHblii ra3. ['a30BbIe 3aKOHEI https://m.edso0.ru/7f41bf72
VYpasuenue Menneneera-Kiamneiipona. bubnuotexa [HOK
48 Pemenue 3amau https://m.edso00.ru/7f41bf72
*(Cyxatiye ra3oBbIX MPEANPUATHI)
bu6nuoreka [IOK
49 AbGcomroTHas Temneparypa. 3akoH JlansroHa https://m.edso0.ru/7f41bf72
50 M3omnporieccsl B HIeaaIbHOM Tase ¢ bubmiorexa [TOK
MOCTOSIHHBIM KOJTMYE€CTBOM BEIIECTBA https://m.eds00.ru/7f41bf72
51 I'paduueckoe NPeACTaBIEHUE U30IPOLIECCOB: bubnmorexa [IOK
M30TepMa, M30X0pa, H300apa https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
52 Ocnosroe ypaBuenne MKT https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
53 Pemenue 3aaq https://m.edsoo.ru/7f41bf72
54 CBs13b a0COMIOTHOM TEMIIEPATYPHI bubmmorexa [JOK
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TEPMOJMHAMHYECKON CUCTEMBI CO CpEeIHEN
KMHETHUYECKOW SHEepruel MocTynareiabHoro
TEIUIOBOTO JABMKEHHSI €€ YaCTHIL

https://m.edsoo.ru/7f41bf72

O06001IeHYE ¥ cUCTEMATU3alUs 3HAHUN 110

bu6nuoreka [IOK

55 reme "Ocuorsl MKT" https://m.edsoo.ru/7f41bf72
KonTponbHas pa6ora 1o teme "OCHOBBI Brbmiorexa [IOK

56 MKT" https://m.edsoo.ru/7f41bf72
TepMoauHaMuyeckasi cuctema. 3ajianue bu6nunoreka [IOK
BHEIIHUX ycnoBuid Juist T/ cucremsl. https://m.edsoo.ru/7f41bf72

57 Buemnue u BHyTpeHHUE TTapaMETPHI.
[TapameTpsl T/] cuctemsl Kak cpeaHue
3HAYEHUS BEJIMYUH, ONUCHIBAIOLIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
Hynesoe Hauano TepMOAMHAMUKH. bubmuoreka [JOK

58 CamonpousBosbHas penakcaius T[] cuctemsr https://m.edsoo.ru/7f41bf72
K TEIJIOBOMY PaBHOBECHIO

59 Mozens uaeanbHOro ra3a B TEpMOANHAMUKE. Bub6mmorexa IIOK
¥YcnoBus NpUMEHUMOCTH 3TOM MOAENN https://m.eds00.ru/7f410772
Vpasuenne Menneneesa-Knaneiipona u brbmorexa [IOK

60 o https://m.edsoo.ru/7f41bf72
BBIpa)XKEHHE JIJIsl BHYTPEHHEN SHEPTUun
BeIpaxxenue 111 BHyTpeHHEN SHEPTUA bu6mmoreka [JOK

61 OJTHOATOMHOT'O HJIeaJIbHOTO Ta3a. https://m.edsoo.ru/7f41bf72
KBasucrarnueckue 1 HeCTaTUUECKUE
IIPOLIECCHI

62 DnemeHTapHas paboTa B TEPMOJIUHAMHUKE. brbmorexa LIOK

Brruucnenue pabotsl o rpaduky mnporecca

https://m.edsoo.ru/7f41bf72
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Ha pV-auarpamme

Tennonepenada kak crnocod M3MEHEHUS bu6nmoreka [IOK
63 BHyTpeHHel sneprun TJI cuctemsl 6e3 https://m.edsoo.ru/7f41bf72
COBEpIICHUS PabOTHI
bu6nmoreka [IOK
64 KonBek1usi, TermonpoBoAHOCTh, U3JIy4YEeHUE https://m.eds00.ru/7f41bf72
Komunuecto Temnorsl. TemnioéMKOCTh Tea. bubmuorexa [JOK
VY enpHas U MOJISIpHAs TEIUIOEMKOCTHU https://m.edsoo.ru/7f41bf72
65 BelIeCTBa. Y JIelbHAs TEIUIOTa CTOPaHUs
TOTLIMBA
*(Ctpourenn)
66 Pacuér KonuuecTBa TEMIOTHI IIPH bubnmorexa LIOK
Teronepeae https://m.edsoo.ru/7f41bf72
67 ITonsTue 06 aguadaTHOM Ipouecce. IlepBblii bubmiorexa [IOK
3aKOH TepMOHHAMUKH https://m.edsoo.ru/7f41bf72
68 Konu4ecTBo TemnoTsl U paboTa Kak Mephl brbnmorexa LHOK
M3MEHEHUs BHyTpeHHel sHeprun T/l cuctemsl hitps://m.edso0.ru/7f41bi72
BTopoli 3aKk0H TEpMOJIMHAMUKY TSI bubnmnoreka [JOK
69 PaBHOBECHBIX M HEPABHOBECHBIX MPOIECCOB. https://m.edsoo.ru/7f41bf72
HeobOpatumocTs MpupOIHBIX MPOIIECCOB
bu6nuoreka [IOK
70 ITpuHIMnBL AeficTBUS TeoBbIX MamuH. KITJ] https://m.eds00.ru/7f41bf72
bu6nuoreka [IOK
71 Maxkcumansaoe 3Hauenre KIIJ. [uka KapHo https://m.edso0.ru/7f41bf72
12 Pemenue 3amau but6mmoreka [IOK
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DKOJIOTUYECKHUE ACIIEKTHI UCIOJIBL30BAHMS
TEIUIOBBIX ABUTraTelIed. TerioBoe

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

3 3arps3HEHUE OKPYKAIOIIEH cpelibl
*(Okomorn)
Bbu6nuoreka [IOK
74 Pemenue 3anaq https://m.edsoo.ru/7f41bf72
75 O060011IeHrE U cUcTeMaTU3alus 3HaHUH 110 BH6JIIH0TeKa HOK
teme "Tepmoaunamuka. TemioBbie MamHb" https://m.eds00.ru/7f41bf72
76 KonTtponsHas paboTa 1o Teme BH6JIIH0TeKa LHOK
"Tepmonnnamuka. TenaoBbsle MalIMHbI" https://m.eds00.ru/7f410f72
[TapooGpa3oBanue U KOHIEHCAIIUS. bubmuorexa [JOK
77 Hcnapenue u kunenue. Y qenbHas TemoTa https://m.edsoo.ru/7f41bf72
napooOpazoBaHUs
HaceimienHble 1 HEHACHIICHHBIE MTAPHI. bubnmnorexka [JOK
KauecTBeHHast 3aBUCUMOCTD INIOTHOCTH U https://m.edsoo.ru/7f41bf72
JIABJICHUS HACBIIIIEHHOTO Tapa OT
78 TeMIIepaTypbl, UX HE3aBUCUMOCTb OT 00BbEMa
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATyphl KUTICHUS OT JABJICHUS B
KUJIKOCTH
BrnaxsocTs Bo3ayxa. AGCOIIOTHAS U bu6mmoreka [JOK
79 OTHOCUTEIbHAS BIIAXKHOCTh https://m.edsoo.ru/7f41bf72
*(JIaGopanTsl, My3eiiHble paOOTHHKH..)
but6mmoreka [IOK
80 Pemrenne 3ana4 https://m.edsoo.ru/7f41bf72
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TBépnoe Teno. Kpucrammmueckue u

bu6nuoreka [IOK

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB https://m.edsoo.ru/7f41bf72
KpHUCTAJIJIOB

82 [lnaBneHKE U KPUCTAIN3ALMS. Y IeIbHAs Bubnmorexa [IOK
Temiora mianenus. CyGanMarus https://m.edsoo.ru/7f41bf72
Hedopmaruu TBEpaOTO Tena. Pactsikenne u bubnmoreka [JOK

83 cxarue. Casur. Moayine FOnra. [penen https://m.edso00.ru/7f41bf72
yapyrux aeopmaruii
TennoBoe pacmMpeHue >KUIKOCTEN U TBEPIBIX bubnmnoreka HOK

84 TeJ. AHTApMOHHU3M TETUIOBBIX KOJIeOaHUM https://m.edsoo.ru/7f41bf72
YJaCTHI] BEIIeCTBA

85 I[Ipeo6paszoBanue SHEPrUH B (pa30BBIX bubnmorexa LIOK
Hepexoziax https://m.edsoo.ru/7f41bf72

bubmmoteka [IOK
86 YpaBHEHHE TEMIIOBOTO Oananca https://m.edsoo.ru/7f41bf72
bubmmoteka [IOK

87 Pemrenne 3ana4 https://m.edso00.ru/7f41bf72
[ToBepxHOCTHOE HaTsKeHUE. KanuisipHble bubnmnoreka [JOK

88 sBrieHusI. JlaBeHne 1o/ HCKPUBJICHHOW https://m.edsoo0.ru/7f41bf72
MOBEPXHOCTHIO KuaKkocTH. Dopmyna Jlannaca
O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmuorexa [JOK

89 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/7f41bf72
da3oBbIe IEPEXOABI"

% KonTposbHas pabota 1o teme "Arperaraoie Bubmmorexa LIOK

COCTOSIHUS BelecTBa. Da30BEIE nepexo,ubl"

https://m.edsoo.ru/7f41bf72
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OnexTpu3anus Tea U €€ IposBICHUS.
DIekTpuyeckui 3apsii. [IBa Buaa

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

91 aNeKTpuyeckux 3apsaaoB. [IpoBogHukwy,
TUDJIEKTPUKU U TIOTYIPOBOAHUKHI
*(Monenbepsl OJSKIbI..)

9 DieMeHTapHBIH 2IeKTpUUYECKHil 3aps. 3aKOH Bubsmorexa LIOK
COXPAHEHHS SITEKTPHUECKOTO 3apsa https://m.edsoo.ru/7f41bf72
BsaumoeiicTaue 3aps1oB. TodeuHbIe 3apsbL. bubmiorexa [IOK

93 3axon Kysona https://m.edsoo.ru/7f41bf72

bubnnoreka IIOK

94 Pemenue 3ana4 https://m.edsoo.ru/7f41bf72
Dnekrpuueckoe noje. Ero neiicteue Ha Bubmmorexa IIOK

% ANEKTPUYECKUE 3apsi/Ibl https://m.edsoo.ru/7f41bf72
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIA. bubmuoreka [JOK

96 [TpoOHsIii 3apsia. JIuauM HanpsKEHHOCTH https://m.edsoo.ru/7f41bf72
asieKTprueckoro nojst. OgHoOpoaHOe
AIIEKTPHUYECKOE TIOJIE

97 [TOTEeHIHMATBEHOCTD 3JIEKTPOCTATHIECKOTO brbmmorexa LHOK
noJis. Pa3HOCTh MOTEHIMATIOB U HAMIPSKEHUE https://m.edsoo.ru/7141bt72
[ToTennmanpHas SHEPrU 3apsia B bu6mmoreka [JOK

98 AJIEKTPOCTATHYECKOM ToJ€e. [oTeHnman https://m.edsoo.ru/7f41bf72
ANEKTPOCTATUYECKOTO MO
CBs13b HANPSKEHHOCTH MOJIS M PA3HOCTH brbmorexa LIOK

99 https://m.edsoo.ru/7f41bf72
MOTEHINAJIOB JUIS DJIEKTPOCTATHIECKOTO TTOJIS S ‘

100 [IpuHUHMI CyNIEepIO3UIIUU IIIEKTPUUECKUX bubnmoreka [JOK
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oJIen https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [IOK
101 Pemenne 3aay https://m.eds00.ru/7f41bf72
102 ITosne Toueunoro 3apsa. [losie paBHOMEPHO bubnmorexa LHOK
3apUKEHHOI chepbr https://m.edsoo.ru/7f41bf72
[Tosie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY bubnmnoreka [HOK
103 mapa. [loje paBHOMEpHO 3apsKEHHOM https://m.edsoo.ru/7f41bf72
0ECKOHEUHOM TIOCKOCTH
104 [TpOBOJHMKY B DIEKTPOCTATUUECKOM IOJIE. bubmiorexa [OK
VCI0BHe paBHOBECHS 3aPSIIOB https://m.edsoo.ru/7f41bf72
105 JIMDJIEKTPHUKH U TTOJTYIIPOBOIHUKH B bubmiorexa [IOK
TEKTPOCTATHHEECKOM TTOe https://m.edsoo.ru/7f41bf72
Kongencarop. 1neKkTpoéMKOCTh bubnmnorexka HOK
106 KOHJIEHCATOpa. DIEKTPOEMKOCTH IJIOCKOTO https://m.edsoo.ru/7f41bf72
KOHJIEHCATOPA.
*(paOOTHUKH TTOJUIINN)
bu6mmoreka [IOK
107 [TapaniensHOE COEeTMHEHNE KOHIEHCAaTOPOB https://m.edso0.ru/7f41bf72
108 [MocremoBaTenbHOE COSAUHEHIE Bubmiorexa [IOK
KOH/IEHCATOPOB https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
109 OHeprus 3apsHKeHHOTO KOHJICHCATOpa https://m.edsoo.ru/7f41bf72
110 Pemenue 3agau but6mmoreka [IOK
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JIBr>keHue 3apsKEHHOM YacCTULIBI B

Bbu6nuoreka [IOK

111 .

OJTHOPOJTHOM ITEKTPHIECKOM TIOJTe https://m.edsoo.ru/7f41bf72
bu6nmoreka [IOK

112 Pemenne 3ayau https:/m.eds00.ru/7f41bf72
O6001IEeHre U cucTeMaTU3alys 3HaHAN 110 bubmmorexa [IOK

113 TeMe "DIeKTpULECKoe Toie https://m.edsoo.ru/7f41bf72
KonTposnsHas pabora 1o Teme Bu6moreka [IOK

114 "JeKTpUUecKoe Toe" https://m.edsoo.ru/7f41bf72
Cuna toka. [locTossHHBIN TOK. Y CIIOBUS bu6mmoreka [IOK

115 CYILIECTBOBAHUS MOCTOSHHOTO https://m.edsoo.ru/7f41bf72
AJIEKTPUYECKOTO TOKA

bubmmoteka [IOK

116 Wctounuku Toka. Hanpskenne u 3/1C https://m.eds00.ru/7f41bf72

117 3akon Oma 1718 y4acTKa Hemu. bubmiorexa [TOK
DJIEKTPUUECKOE COMPOTUBIICHUE https://m.edso0o.ru/7f41bf72
3aBHCUMOCTh CONIPOTHBIICHHSI OJTHOPOTHOTO bubaunoreka [JOK

118 MPOBOJIHHUKA OT €r0 JIMHBI U MJI0IIAI1 https://m.edsoo.ru/7f41bf72
MOTIEPEYHOTO CEUCHHUS
V IenbHO€E CONPOTHBIIEHHE BEIIECTBA. bubmiorexa [OK

119 Peenue 3a1a4 https://m.edsoo.ru/7f41bf72
[TocnenoBaTenbHOE, NAPAIENLHOE, bubmiorexa HOK

120 https://m.edso0.ru/7f41bf72

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB
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Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX

bu6nuoreka [IOK

121 :
nerreit. Tpasmta Kupxroda https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [IOK
122 Peuenne 3ana4 https://m.eds00.ru/7f41bf72
Pabora anekrpudeckoro Toka. 3akoH J oy bubnmoreka [JOK
123 —Jlenna https://m.edsoo.ru/7f41bf72
*(MHXeHEPBI TEIJIOBBIX 3JICKTPUYCCKHUX
npubOpoB)
bubmuorexa [JOK
124 Pemrenne 3anaq https://m.eds00.ru/7f41bf72
195 MOIIHOCTB 27IEKTPUYECKOro Toka. TernnoBas Bubmmorexa IIOK
MOTIHOCTh, BHLIC/AEMAS Ha PE3UCTOPE https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
126 Pewenne 3anaq https://m.edsoo.ru/7f41bf72
197 DJIC 1 BHYTpEHHEE CONPOTHUBIIECHUE brbmorexa LIOK
HCTOYHHKA TOKA https://m.edsoo.ru/7f41bf72
128 3akon OMa [ TOIHOM (3aMKHYTOI) brbnmorexa LHOK
AIIEKTPHUYECKOMN TICTTH https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
129 Pemenne 3amaq https://m.eds00.ru/7f41bf72
bu6nuoreka [IOK
130 MomHOCTh HCTOYHMKA TOKA https://m.edsoo.ru/7f41bf72
131 Kopotkoe 3aMbikanne bubmmoteka [JOK
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Bbu6nuoreka [IOK
132 KonzeHcarop B 1ieny NOCTOSHHOTO TOKA https://m.edso0.ru/7f41bf72
bu6nmoreka [IOK

133 Peuenne 3ana4 https:/m.eds00.ru/7f41bf72
Pemmenue 3a1a4 o teme "T10CTOSHHBIH Bubmmorexa IIOK

134 SeKTpHecKuii TOK" https://m.edsoo.ru/7f41bf72
Pemmenue 3a1a4 o teme "T10CTOSHHBIH Bubmmorexa IIOK

135 SeKTpHecKuii TOK" https://m.edsoo.ru/7f41bf72
Pemenue 3a1a4 1o Teme "T1oCTOSHHBII Bubmmoreka [OK

136 TeKTPHIECKHT TOK" https://m.edsoo.ru/7f41bf72

137 O60061eHre 1 CUCTeMaTH3aIHs 3HAHUH 110 Bubmmoreka IIOK
Teme "T1oCTOSTHHBIN JIEKTPUIECKUNA TOK" https://m.edso0.ru/741bf72
KonTponsHas pa6ora 1o teme "TIoCTOSHHBIH brbmmorexa LIOK

138 N mys—p— https://m.edso0.ru/7f41bf72
DneKTpuyuecKas MPOBOAUMOCTh PA3INYHBIX bu6nuoreka [IOK

139 BELIECTB. DJIEKTPUYECKUI TOK B METaJlIaxX. https://m.edsoo.ru/7f41bf72
CBepXpoBOANMOCTh
DNEeKTPUUECKUN TOK B paCTBOPAX M pacrljiaBax bu6nuoreka [IOK

140 AIEKTPOJIUTOB. 3aKoHbl Dapajes nis https://m.edsoo.ru/7f41bf72
ANEKTPOIIN3a

*(MacTep 10 rajTbBaHOIUIACTHKH )
141 DnexTpuuecKuil ToK B raszax. [lmazma bubmmoreka [JOK
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DneKTpUYecKUil TOK B BakyyMe. BakyymHble

Bbu6nuoreka [IOK

142 HpHGOpH: https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
143 DJEKTPUYECKUI TOK B IIOIYIIPOBOIHUKAX https://m.edso0.ru/7f41bf72
[TonynpoBOIHUKOBEIE TPUOOPHI bubnmnoreka [HOK
144 *(Macrepa 1o peMOHTY https://m.edsoo.ru/7f41bf72
TeneOHOB,KOMIIBIOTEPOB..)
®uznueckuil NpakTUKyM o reme "M3mepenue bubnmnoreka [HOK
CWJIBI TOKA U HAIIPSKEHUS B LIETIH https://m.edsoo.ru/7f41bf72
IIOCTOSIHHOT'O TOKAa IIPH ITOMOLIY aHAJIOTOBBIX
145 U IIM(PPOBBIX U3MEPUTENILHBIX TPHUOOPOB" UK
"3HakoMCTBO ¢ U POBOIi TabopaTopuelt mo
¢uzuke. [Ipumeps! u3mepeHus Gpusnveckux
BEJIMYMH MIPU TOMOIIY KOMITbIOTEPHBIX
JTATYNKOB"
dusnyeckuil NpakTukyM 1o teme "M3ydenue bubmuoreka [JOK
146 HEPaBHOMEPHOTO JBHXKEHUS C LIEJIbIO https://m.edsoo.ru/7f41bf72
orpezeNeHus MTHOBEHHOH ckopocTu"
dusnyeckuil npakTukym 1o teme "M3mepenue bubmuoreka [JOK
YCKOPEHMS IIPH NPSIMOIUHENHOM https://m.edsoo.ru/7f41bf72
147 PaBHOYCKOPEHHOM JIB)KEHUHU 110 HAaKJIOHHON
mnockoctn" min "UccnenoBanme
3aBUCHMOCTH IYTH OT BPEMEHHU MPH
PAaBHOYCKOPEHHOM JIBH)KEHHUH"
148 dusnyeckuil npakTukym mno teme "M3mepenue bubmmoreka [JOK

YCKOpPEHUSI CBOOOTHOTO MaieHus" UITN



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

"N3yueHue IBUKEHUS Teja, OpOIIEHHOTO
FOPU30HTAJIBHO"

https://m.edsoo.ru/7f41bf72

149

duznyeckuil npakTukyM o teme "M3ydenue
JBMKEHUS TeJa M0 OKPY>KHOCTHU C MIOCTOSTHHOM
110 MOAYJI0 ckopocThio" nin "HccinenoBanue
3aBUCHMOCTH I1epuoja o0palieHus
KOHMUYECKOr0 MasiTHUKA OT €ro napamerpon"

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

150

duznyeckuil npaktukym 1o teme "M3mepenune
PaBHOJACUCTBYIOIIEH CUIIbI IPHU ABUKECHUH
OpycKa 1o HaKJIOHHOH IIOCKOCTH" HITH
"[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BpPEMEHH JIBIKEHUS OpycKa 10 HAKJIOHHOM
IJIOCKOCTH Ha 3a/IaHHOE PaCCTOSIHUE OT €ro
Macchl"

bubnnoreka IIOK
https://m.edsoo.ru/7f41bf72

151

152

153

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM
obpasue, oT ux aepopmaruu” unm "M3ydenue
JBUKEHHSI CUCTEMBI TEJI, CBA3aHHBIX HUTBIO,
MePEeKUHYTOM uepe3 NErkuit 6110K"

duznyeckuil npaktukym 1o teme "M3mepenue
KO3 pHLIMEeHTa TPEHUS 110 BeTUUYHNHE
YIIJI0BOTO KO3 PHIIMEHTA 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue ABMKEHUS
OpycKa 10 HaKJIOHHOH IIIOCKOCTH €
MIEPEMEHHBIM K03 PUIIEeHTOM TpeHus" niu
"N3yueHne NBUKEHUS Irpy3a Ha Bally C
TpeHueMm"

@u3NYECKU IPAKTUKYM 110 TEME

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bubmmoteka [IOK
https://m.edsoo.ru/7f41bf72

bu6nuoreka [IOK
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154

"HccnenoBanue ycioBUN paBHOBECHS
TBEPAOrO TeJla, UMEIOIIETO OCh BpaleHHUs"
uinu "KoHCTpynpoBaHHE KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "M3yuenue
YCTOWYMBOCTHU TBEPIOTO TeJa, UMEIOILIETO
1011l OTIOPHI"

du3nyecKuil mpakTUKyM 1o Teme "N3mepenne
UMITyJIbCa TeJla TI0 TOPMO3HOMY MyTH" WU
"N3mepeHue CUilbl TATH, CKOPOCTH MOJIEIH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI TSTU" WK
"CpaBHEHUE U3MEHEHUS UMITYJIbca Teja ¢
uMmnyascoM cuibl" unu "Hcecnenosanue
COXPAHEHHUS UMITYJIbCa MPU YIIPYTrOM
B3auMozeiicTBun" win "M3mepenue
KMHETUYECKOW SHEPTUU TeJa 10 TOPMO3ZHOMY

yTH

https://m.edsoo.ru/7f41bf72

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72

155

duznyeckuil npakTukyMm no teme "M3ydyenue
M30TEPMHUUYECKOTO Mporiecca (PeKOMEHI0BAHO
WCIIOb30BaHue udpoBoi nabopatopun)"
niu "M3ydeHne n30X0pHOro nporecca’ uim
"N3yuenune n3o6apHoro npouecca’ uiu
"IIpoBepka ypaBHEHUs cOCTOSHUA"

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

156

Pu3nueckuil NpakTUKyM 1o teme "M3mepenue
YAEIbHON TETUIOEMKOCTH" WIIH
"UccnenoBanue mpoliiecca OCThIBAaHUS
Bemmectsa" wim "McciaenoBanue agnadaTHOroO
npouecca” nim "M3ydyeHne B3auMoCBA3U
SHEPTUH MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMITEPATyphbl KATICHHS

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
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JKUIKocren"

157

®u3nYecKuil mpakTUKyM 1o Teme "N3yuenue
3aKOHOMEPHOCTEN HCIIapeHUsl JKUAKOCTEN"
unu "M3mepeHue yaenbHOM TemIOTh
I1aByieHus Jabpaa" win "M3yuenue cBONCTB
HachlIEHHBIX NapoB" wiu "M3Mepenue
a0COJIIOTHON BJIAKHOCTH BO3/lyXa U OLIEHKA
Macchl apoB B nioMeleHun". Mzmepenue
KO3 pUIMEHTa TOBEPXHOCTHOTO HATSHKEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72

158

159

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOroieHne mpeBpalieHust SHEPTUU
3apsHKEHHOI0 KOHJIEHCATOpa B SHEPTHUI0
n3iydeHus ceeroanoaa” wiu "M3yyenue
IIPOTEKaHMs TOKA B LIENH, COAEpIKallen
KkoHeHcarop" win "Pacnipenenenue pazHOCTH
MOTEHIIMAJIOB (HAIPSKEHUs ) IPU
MOCJIEI0BATEIHLHOM COETUHEHUHN
KOHJIEHCAaTOPOB"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue cMEMIaHHOTO COEIMHEHUS
pesuctopoB" unu "M3Mepenue ynenbpHOro
CONPOTUBIIEHNUS TPOBOIHUKOB" UIIN
"HccnenoBanne 3aBUCHMOCTH CUJIBI TOKA OT
HanpsHKEHUs J1 JTaMITbl HAKaJTuBaHUA"

bubnnoreka IIOK
https://m.edsoo.ru/7f41bf72

160

Pu3NYECKU IPAKTUKYM 110 TEME
"Habmonenue snexrponuza" win "M3meperue
3apsiga OJJHOBAJIEHTHOIO HOHA" WUIH
"UccnenoBanue 3aBUCUMOCTH COTTPOTHBIICHHS
TEpMOpPE3UCTOPa OT TeMIEpaTyphbl" UiIu
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"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU
nuona"

161

162

163

PesepBHelil ypok. O000IICHHE U
CHCTEMaTHU3allUs 3HAHHI 110 TeMe
"KunemaTtuka"

PesepBubIil ypok. O6001eHIE 1
cHCTeMaTHu3alus 3HaHui 1mo Teme "Jlunamuka"
PesepBHrlit ypok. O60011eHNE U

cucTeMaru3anys 3HaHuH 1mo Teme "CraTtuka
TBEpAoro Tema"

164

PesepBHeIit ypok. O000IICHHE 1
cucTeMaTH3allis 3HAHUM 110 TeMe "3aKOHEBI
COXpaHEHUS B MeXaHUKe"

165

166

167

168

Pesepubriil ypok. O6006111eHIE 1
cucreMaru3anys 3HaHui 110 teme "OCHOBEI
MOJICKYJIIPHOKHHETHYECKOM Teopun"

PesepBHrlit ypok. O60011IeHNE 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"TepmoanHamuka. TernioBble MaTUHBI"

PezepBHblit ypok. O60011eHNE U
CHCTEMAaTH3allHs 3HAHHUH 110 TeME
"ArperarHble cocTosiHus BemecTBa. Da3oBbie
nepexopl”

PesepBHrlIit ypok. O6001IeHNE 1
CHCTeMaTH3alus 3HaHUH 10 TeMe
"OnexTpuueckoe nojue"

169

PeseprubIil ypok. O60061eHIE 1
CHCTEMaTH3allMs 3HAHHIA TI0 TeMe




"TIoCTOSIHHBIN 1EKTPUUYECKUH TOK"

170

PesepBubIil ypok. O600611eHIE 1
cucTeMaTu3alus 3Hanui mno teme "Toku B
pa3nuyuHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
nudpoBbie
Nen/m Tema ypoka KonTpoabHbie p
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypchl
BsauMoelicTBUE TOCTOSHHBIX MAarHUTOB U bu6nmoreka [IOK
1 MPOBOJHUKOB C TOKOM. MarHuTHOE ToJIE. 1 https://m.edsoo.ru/7f41c97¢c
['mnore3a Amnepa
*(Macrepa —HaJIaTIMKH JIEKTPOIBUTATEIIS )
Bekrop MaruutHOM nHAYKIMU. [IpuHimn bu6nunoreka [IOK
2 CYINEpIIO3UIIMY MarHUTHBIX NoJel. JInnuu 1 https://m.edsoo.ru/7f41c97¢c
MarHMTHON MHTYKIIUU
3 MarnuTHoO€e noje IPOBOJHUKA C TOKOM. 1 Bu6moreka [IOK
Omsit Dperena https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4 Cuna Ammepa, e€ HaNpaBJIeHHE U MOJLYIIb 1 https://m.eds00.ru/7f41c97c
bubmmoteka [IOK
S Pemenne 3anaq 1 https://m.eds00.ru/7f41c97c
6 [IpuMeHenune 3akoHa AMrepa. 1 Brbmorexa [IOK
DNeKTpOnu3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/7f41c97¢c
Cuna JlopeHnua, e€ HanpaBiIeHUE U MOJYJIb. bu6nuoreka [IOK
7 JIBr>KeHUE 3apsy)KEHHON YaCTULIbI B 1 https://m.edsoo.ru/7f41c97c
OJIHOPOJIHOM MarHUTHOM I10J1€
but6mmoreka [IOK
8 Pemenne 3amau 1

https://m.edsoo.ru/7f41c97c
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bu6nuoreka [IOK

9 Pabora cuner JIopenia https://m.eds00.ru/7f41c97c
Bbu6nuoreka [IOK
10 Pemenne 3a1a4 https://m.edsoo.ru/7f41c97c
1 MarsuTHoE 1oJjie B BEIECTBE. Bubmuorexa LIOK
deppoMarHeTUKy, Iapa- U JMaMarHeTUKH hitps://m.edso0.ru/7141c97c
12 OcHoBHbIE CBOICTBa (heppOMarHeTUKOB. brbmorexa LIOK
TIpiMeHeHHe (hepPOMArHETHKOB https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
13 Pemenue 3aiad no reme "MarautHoe nose" https://m.edso00.ru/7f41c97¢
bubnnoreka IIOK
14 Pemenue 3ampau no reme "MaruutHoe nosne" https://m.eds00.ru/7f41c97¢
SIBneHue AIEKTPOMArHUTHON UHAYKIIUH. bubnmnorexka HOK
15 [ToTok BekTOpa MArHUTHON MHAYKLIUN https://m.edsoo.ru/7f41c97¢c
*(Oneparopsl '2C)
bubmmoteka [IOK
16 SC nHayKuun https://m.edso0.ru/7f41c97¢
3aKOH 3JIEKTPOMATHUTHON WHIYKIIUH Brbmiorexa [IOK
17 Dapajes https://m.edso0.ru/7f41c97¢
bu6nuoreka [IOK
18 Buxpesoe anekrpuueckoe nosie. Toku @yko https://m.edso0.ru/7f41c97¢
19 O/1C uHAYKIMH B JBUKYLIUXCS Brbmorexa [IOK

MIPOBOIHHUKAX

https://m.edsoo.ru/7f41c97c
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bu6nuoreka [IOK

20 Pemenne 3azau https://m.edsoo.ru/7f41c97¢c
Bbu6nuoreka [IOK
21 IIpasuito Jlenna https://m.edso0.ru/7f41c97¢c
NunyktuBHOCTE. KaTyiika HHIYKTHBHOCTH Bubmuorexa [IOK
22 B LEIH HOCTOSHHONO TOKA https://m.edso0.ru/7f41c97¢
SIBnenue camounHaykimu. IJ1C bubmmoreka [IOK
23 CAMOMHIYKIIHH https://m.edsoo.ru/7f41c97¢c
24 DHeprust MArHUTHOTO MOJIsl KATYILIKH C bubmiorexa [OK
TOKOM. DITEKTPOMATHUTHOE TOJe https://m.edsoo.ru/7f41c97¢c
bubnnoreka IIOK
25 Pemenne 3a1au https://m.edsoo.ru/7f41c97c
O0001IeHNE ¥ cUcTeMaTU3anus 3HaHUH 110 bubmorexa [IOK
26 TeMe "DIeKTpOHHAMHKA" https://m.edsoo.ru/7f41c97¢c
KonTposbHas pabora 1mo Teme Bubmmorexa IIOK
27 " TeKTPOHAMHKA" https://m.edsoo.ru/7f41c97¢c
KonebarenpHas cucrtema. CBOOOIHBIE bubmuorexa [JOK
28 KoseOanus. ["'apMOHMUYECKHE KOTeOaH s https://m.edso0o.ru/7f41c97c
*(Ceticmorpadsi)
29 KunemaTuyeckoe U TMHAMHYECKOE bubmmorexa [IOK
ONMCaHue KoueOaTeabHbIX JBUKECHUN https://m.edso0.ru/7f41c97c
30 DHepreTHYECKOe ONMcanue. BeiBos bubmorexa [IOK

ANHAMHUYCCKOI'0 OIMMCaHud TapMOHHUYCCKUX

https://m.edsoo.ru/7f41c97c
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K0J1e0aHui U3 UX SHEPreTHUECKOI0 U
KMHEMaTHYEeCKOI'0 OIMCaHUs

bu6nuoreka [IOK
31 Amnmutysa u pasa konebaHui https://m.eds00.ru/7f41c97c
[Tepuon u wactora konebanuit. [lepuon bu6nmoreka [IOK
MaJIbIX CBOOOTHBIX KOJICOaHUI https://m.edsoo.ru/7f41c97c
32 MareMaruudeckoro mastHuka. [lepuon
CBOOO/HBIX KOJIEOaHU TIPY>KMHHOTO
MasiTHUKA
3aryxaromine Koyieoanus. BoiHyKIeHHbIE bubnmorexa LIOK
33 Kore6anms. Pe3oHanc https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
34 ABTOKOICOAHHS https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
35 Pemrenne 3anaq https://m.edsoo.ru/7f41c97c
36 Vpok-koupepenius "MexaHUUeCKHe brbnmorexa LHOK
KoJe0aHusl B My3bIKaJIbHBIX HHCTpyMeHTax" hitps://m.edsoo.ru/7f41c97c
37 OGo0mIeHne ¥ CHCTEMATH3ALNS 3HAHUMN 10 bubmiorexa [IOK
teme "MexaHnuecKie Koneoants” https://m.edsoo.ru/7f41c97c
DNEeKTPOMArHUTHHIE KOJIEOAHMUS. bubnmnoreka [JOK
38 KonebarenbHbII KOHTYD https://m.edso0o.ru/7f41c97c
*(PaanoOTeXHUK)
®opmyna Tomcona. CBs3b aMIUIUTY b bubmuoreka [JOK
39 3apsja KOHJEHCATOpa ¢ aMIIMTYAO0M CHIIbI https://m.edsoo.ru/7f41c97c

TOKa B KOJIEOATEIbHOM KOHTYpE



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

3aKkoH COXPAHCHUA SHCPIUH B UACAIIbBHOM

bu6nuoreka [IOK

40 -
KOMeGATETHHOM KOHTYpE https://m.edsoo.ru/7f41c97c
3aTyxarolue 3JIeKTPOMarHuTHbIE bubnmoreka [JOK

41 KoJiebaHus. BeIHyK/1eHHbIE https://m.edsoo.ru/7f41c97c
3JIEKTPOMArHUTHBIE KOJIEOaHHS

42 [TepeMeHHBIN TOK. Pe3ucTop 1 KOHIEHCATOD Bubsmorexa LIOK
B T[€TIH TIepeMEHHOTO TOKa https://m.edsoo.ru/7f41c97c

43 Karyika HHIYKTUBHOCTH B LENH bubnuorexa LIOK
NepEMEHHOTO TOKa https://m.edsoo.ru/7f41c97c

44 3akon OMa 11s1 3JIEKTPHYECKOM LEeNn bubmmorexa [IOK
TepeMEHHOr0 TOKa https://m.edsoo.ru/7f41c97c
Mo1HOCTh IEPEMEHHOT0 TOKA. bubnmnorexka [JOK

45 AMIUTUTYIHOE U AEHCTBYIOIIEE 3HAUYEHUE https://m.edsoo.ru/7f41c97c
CHJIBI TOKA U HaNpPsHKEHUS

46 Pe30HaHC B SIEKTPUYECKOM LenH Bubmoreka [IOK
*(CIy’Kalllie COTOBBIX OTIEPATOPOB) https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK

47 Pemenne 3aya4 https://m.edsoo.ru/7f41c97c
WneanbHblif Tpanchopmartop. bubmmoreka [JOK

48 [TpousBoacTBO, Iepenaya U NoTpediieHue https://m.edsoo.ru/7f41c97c
JIEKTPUUYECKON SHEPTUN
DKOJIOTHYECKHE PUCKU IIPU IPOU3BOJCTBE bubmuoreka [JOK

49 aNeKTpo3Hepruu. KynbTypa ucnoiab3oBaHus https://m.edsoo.ru/7f41c97c
AJEKTPOIHEPTHH B TOBCEAHEBHOMN KU3HU

50 Pemenue 3amau but6mmoreka [IOK
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https://m.edsoo.ru/7f41c97c

Bbu6nuoreka [IOK
ol Pemenne 3aya4 https://m.eds00.ru/7f41c97c
52 OGo6LIeHne ¥ cUCTEMATH3aLKs 3HAHUM 110 bubnmorexa LHOK
TeMe "DIeKTPOMATHUTHBIE KONeOanHs" https://m.edsoo.ru/7f41c97c
MexaHuueckue BOJIHBL. XapaKTepUCTUKH bubmiorexa [OK
53 MEXAHHIECKIX BOIH https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
54 CBolicTBa MEXaHHYECKUX BOIH https://m.edsoo.ru/7f41c97¢c
bubnnoreka IIOK
95 3Byk. XapaKTepUCTUKH 3BYKa https://m.eds00.ru/7f41c97c
Nudpassyk u ynerpassyk. [llymoBoe bu6mmoreka [IOK
56 3arpsI3HEHUE OKPYKAIOIIEH CpeJibl https://m.edsoo.ru/7f41c97c
*(Oxouor)
bubnuoreka [IOK
57 Pemenne 3azau https://m.edsoo.ru/7f41c97¢c
DJIEKTPOMATHUTHBIE BOJHBL. U3iyuenue Bubmmorexa LIOK
58 MEKTPOMATHHTHBIX BOJIH https://m.edsoo.ru/7f41c97c
59 DHeprust 2JIEKTPOMArHUTHBIX BOJIH. Bubmmorexa LIOK
CBoiiCTBa AIIEKTPOMArHUTHBIX BOJIH hitps://m.edso0.ru/7f41c97c
[IIxana »NeKTPOMAarHUTHBIX BOJIH. bubmuotexa [JOK
60 IIpuMeHeHne SIIEKTPOMArHUTHBIX BOJIH B https://m.edsoo.ru/7f41c97c

TEXHUKE U OBITY
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HpI/IHI_[I/IHLI PaaroCBA3U U TCICBUACHUS.

bu6nuoreka [IOK

61 Panuonokamus. DneKTpoMarHuTHOE https://m.edsoo.ru/7f41c97¢c
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
KonTponsHas pabora 1o teme "Konebanus u Bubmmorexa LIOK

62 BOTHE!" https://m.edsoo.ru/7f41c97c
CaerT. 3aKOH NPSIMOJIMHEWHOTO Brbmiorexa [IOK

63 PACTIPOCTPAHEHS CBETA https://m.edsoo.ru/7f41c97c

64 Peluenue 3a1a4 Ha IPUMEHEHHUE 3aKOHA Bubmmorexa IIOK
MIPSMOJIMHEMHOTO paclpOCTPAHEHUsI CBETA https://m.edsoo.ru/7f41c97c
Ortpaxenue cBera. [Lmockoe 3epkaio. bu6nuoreka [IOK

65 Cdepuueckoe 3epKaiio https://m.edsoo.ru/7f41c97c
*(PocTenneKoM —CTEKJIOBOJIOKHO )
[Tpenomnenue cBeta. AGCONIOTHBIN U bubmuotexa [JOK
OTHOCHUTEIIBHBIN II0KA3aTelb MIPEIOMIICHUS. https://m.edsoo.ru/7f41c97¢c

66 ITosHOE BHYTpEHHEE OTpaKEHHUE.
[IpenenpHBINA Yol TOTHOTO BHYTPEHHETO
OTpaKeHHUS
Pelenue 3a1a4 Ha IPUMEHEHUE 3aKOHOB Bubmmorexa IIOK

67 https://m.edsoo.ru/7f41c97c
OTpaXKeHUS U TIPETIOMIICHUS CBETa S :

68 Xon nyueit B mpusme. Jlucriepcust cBeTa. brbmorexa LHOK
CnoxHbIN cocTaB 6emoro csera. IL[Bet hitps://m.eds00.ru/7f41c97c
JIunsel. OKYCHOE pacCTOSHUE B brbmorexa LIOK

69 OITHYECKAs CHIIA THH3EI https://m.edsoo.ru/7f41c97¢c

20 [TocTpoenne n300pa>keHUi B IMH3AX U UX bubmmoreka [JOK

cUCTeEMaXx. YBEINYEHUE JINH3EI
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Pemenue 3agau Ha moctpoeHue

bubnunoteka LIOK

71 M300pakeHMi, TOTY4aeMBbIX C TOMOILBIO https://m.edsoo.ru/7f41c97c
JIMH3
bu6nmoreka [IOK
72 I'ma3 xak onTuyeckas CUCTEMA https://m.edsoo.ru/7f41c97¢c
Pemenue 3anay. [Ipenensl MpUMEHHUMOCTH bubmuorexa LIOK
73 . https://m.edso0.ru/7f41c97c
TrCOMETPHYCCKOM ONTHKU
bubmuorexa [JOK
74 CKOpOoCTh CBETa U METObI €€ U3MEPECHUS https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
75 Hucnepcus cera https://m.edsoo.ru/7f41c97c
bubmmoteka [IOK
76 Wntepdepennus ceeta https://m.eds00.ru/7f41c97c
KorepeHTHbIE HCTOUHUKH. Y CIIOBHS Bubmnorexa HOK
7 https://m.edso0.ru/7f41c97¢
HAO0JTI0ICHUST MAKCUMYMOB 1 MUHUMYMOB
bu6nuorexa LIOK
78 Pemenue 3amau https://m.edsoo.ru/7f41c97¢c
bu6nunorexa LIOK
79 [TpumeHnenne MHTEPPEpEHIUH https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
80 Hudpakuus ceera https://m.edso0.ru/7f41c97¢
81 Judpakuronnas peméTka. Y cioBue bubmmorexa [JOK
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HaGHIOI[eHI/ISI IIaBHBIX MAKCUMYMOB

https://m.edsoo.ru/7f41c97c

Bbu6nuoreka [IOK
82 Perenne 3anaq https://m.edsoo.ru/7f41c97¢
83 [TonepeYHoCTh CBETOBBIX BOJIH. bubmiorexa [OK
Tonsipusanus caeta https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
84 Pemenne 3aza4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
85 CaetoBbIe ABJICHHS B IPUPOJIC https://m.edsoo.ru/7f41c97c
86 O6o0wIeHne ¥ CUCTEMATH3ALMS 3HAHUHN 110 brbnmorexa LHOK
teme "OnTHKA" https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
87 KonTtposnbHas pabora o teme «OnTuKa» https://m.eds00.ru/7f41c97¢
I'paHn1IBI TPUMEHUMOCTH KIACCUYECKOM bubmuoreka [JOK
88 MEXaHUKHU. 3aKOHBI 3JICKTPOTUHAMUKH U https://m.edsoo.ru/7f41c97c
MIPUHIIMIT OTHOCUTENIHOCTH
89 [TocTysaThl ClENMATBHOM TEOPUH Bubmmorexa LIOK
OTHOCHTEIEHOCTH https://m.edsoo.ru/7f41c97c
[IpocTpaHCcTBEHHO-BPEMEHHON UHTEPBAIL. bubnmnoreka [JOK
[IpeobpaszoBanus Jlopenma. YcinoBue https://m.edsoo.ru/7f41c97c
90 MPUYUHHOCTH. OTHOCHUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMeIJIEHNE BPEMEHU U
COKpalIeHHEe JJTUHbI
91 DHeprusi ¥ UMNYJbC PEISTUBUCTCKOM bubnmoreka [JOK
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HJaCTUILbI

https://m.edsoo.ru/7f41c97c

CBs13b Macchbl C 3HEPTUEN U UMITYJIbCOM

Bbu6nuoreka [IOK

92 :
PENATUBUCTCKON YacTULIbl. DHEPIHsI TOKOS hitps://m.edso0.ru/7141c97c
bu6nmoreka [IOK
93 PaBHOBeCHOE TEIIOBOE M3ITYUCHHE https://m.edso0.ru/7f41c97¢
bubmuorexa [JOK
94 3akoH cMmemeHus Buna https://m.eds00.ru/7f41c97c
bubmuorexa [JOK
95 I'unote3a M. [limanka o kBaHTax. @OTOHBI https://m.eds00.ru/7f41c97¢c
bubnnoreka IIOK
96 OHeprus ¥ UMITY/IbC HOTOHA https://m.eds00.ru/7f41c97c
®orordpdext. OnbiTet A. I'. CToneTona. bubmuotexa [JOK
97 3akoHsI hoTodPdexTa https://m.edso0o.ru/7f41c97¢c
*(OnepeTophl «BUIAIINX)» aBTOMATOB
98 YpapHeHue DitHiTeitHa s porodddexra. brbmorexa [IOK
"Kpackas rpanmma” hotosddexta https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
99 JaBnenue ceeta. Onbitel 1. H. JleGenena https://m.edso0.ru/7f41c97¢
bu6nuoreka [IOK
100 BoiiHOBBIE CBOHCTBA YaCTHUIL https://m.edsoo.ru/7f41c97c
Bonnsl e bpoins. JInuna BonHs 1e bpoiins bubnmnorexka HOK
101 U pa3Mepbl 001aCTH JOKaIu3auu https://m.edsoo.ru/7f41c97c

JBHKYILEUCS YaCTULIBI
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bu6nuoreka [IOK

102 KoprmyckyisipHO-BOJIHOBOM yansm https://m.edsoo.ru/7f41c97c
Bbu6nuoreka [IOK
103 HAudpakuus 31eKTPOHOB Ha KPHCTaILIAX https://m.edso0.ru/7f41c97¢
Crennuka u3mMepeHuit B MUKPOMUDPE. bubnmoreka [JOK
104 CooTHolIeHus1 HeonpeaeaEHHOCTEN https://m.edsoo.ru/7f41c97c
Ieiizenbepra
bubmuorexa [JOK
105 Pemenne rpaduaeckux 3agaq https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
106 Penrenne pacu€THbIX 3a1a4 https://m.edsoo.ru/7f41c97¢
Kontponbnas pabota mo Temam: "OCHOBBI bubmmoteka [IOK
107 CTO", "KopmycKysipHO-BOJIHOBOM https://m.edsoo.ru/7f41c97¢c
nyanuszm"
108 OMBITHI 110 UCCIIEI0BAHMIO CTPOEHHUS aTOMA. brbsmorexa LIOK
Tnanerapuas Mozers aroma Pesepdopia https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
109 Hocrynarst bopa https://m.edsoo.ru/7f41c97¢
110 Bubt ciektpoB. CriekTp ypOBHEH SHEPTUH bubnmorexa [IOK
ATOMA BOZOPO/IA https://m.edsoo.ru/7f41c97c
CrnoHTaHHOE ¥ BBIHYXICHHOE U3JTyUCHHE bubnmorexa [IOK
111 https://m.edso0.ru/7f41c97¢
cBeTa
112 Jlazep but6mmoreka [IOK

*(Xupypr,ohanbmMoior)
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Hyxnonnas monens sipa ['eiizenOepra-

Bbu6nuoreka [IOK

113 WBaneHKo. 3apsii 1 MacCOBOE YHCIIO spa. https://m.edsoo.ru/7f41c97c
N3otomnsl. PagroakTuBHOCT
3aKOH paJIn0aKTUBHOTrO pacnana. CBoiicTBa bu6nmoreka [IOK
WOHU3UPYIOLIEro u3iyueHus. Bnusuaue https://m.edsoo.ru/7f41c97c
114 PaaMOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.
Jlosumerpus
*(Bpa4-oHKOJIOT)
DOHeprust CBA3M HyKJIOHOB B sijipe. SlnepHble bubnuoreka [JOK
cuibl. Jledext Macchl siapa. SnepHoie https://m.edsoo.ru/7f41c97c
115 peakuuu. Snepueie peaktopsl. [Ipobiemsl
YIPaBIISEMOT0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIEKThI Pa3BUTHSI sIEpHON
SHEPreTHKU
MeTobl perucTpaluy U UCcie0BaHus bubnmnorexka HOK
3JeMEeHTapHbIX yacTull. yH1aMeHTaIbHbIE https://m.edsoo.ru/7f41c97¢c
116 B3aUMOJEUCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [IpeacraBiaenue o CtangapTHON
Mozenu. KBapk-rirooHHas MOZIEIb alpOHOB
®usuka 3a npenenamu CTannapTHON bu6mmoreka [JOK
117 Mozenn. TéMHas MaTtepust 1 TEMHas https://m.edsoo.ru/7f41c97c
sHeprusi. EnuHCTBO (pusnueckoi KapTHHBI
Mupa
118 Dransl pa3sBUTHS aCTPOHOMHH. 3HAUEHHUE E;ISSJ.I/I;I&T:;‘:) (])_Ir(aﬁmlcg?c
aCTPOHOMUU S :
119 [TprMeHUMOCTH 3aKOHOB (PU3UKH JIS bubmmoreka [JOK

00BSICHEHUS IPUPOJIBI KOCMUYECKHX
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00BEKTOB. MeTO/Ibl aCTPOHOMUYECKHIX
HUCCIIETOBAHUN

https://m.edsoo.ru/7f41c97c

COBpeMeHHBIe OIITUYCCKUC TCICCKOIIBI,

bu6nuoreka [IOK

120 panmoTenecKonsl, BHEaTMOC(hepHas https://m.edsoo.ru/7f41c97¢c
aCTPOHOMUS

121 Bup 3Bé3nnoro ne6a. Co3pesnus, ApKue Bubmorexa [OK
3BE3/1bI, TUTAHETHI, UX BHIUMOE JIBHKCHHE https://m.edsoo.ru/7f41c97c
Comnneunas cuctema. Comnnite. ConHeuHas bu6nuoreka [IOK

122 akTUBHOCTb. Mlcrounuk sHepruu CosHua u https://m.edsoo.ru/7f41c97c
3BE3]T
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. bubnuotexa [HOK

123 Jlnarpamma "creKTpaibHBIHM KJ1acc — https://m.edsoo.ru/7f41c97c
CBETUMOCTB"

bu6mmoreka [IOK

124 3Be3/1bI [NIABHOM MTOCIIE10BATEIbHOCTH https://m.eds00.ru/7f41c97¢
Buytpennee crpoenue 38371 CoBpeMeHHbIE bubnmnorexka [JOK

195 MIPEACTABICHUS O MPOUCXOKICHUU U https://m.edsoo.ru/7f41c97c
sBosroniu CoJHIa U 3BE31. DTarbl )KU3HU
3BE3]T

126 Mneunsiii [1yte — Hama I'anaktuka. Tunsl Bubmmorexa LIOK
rajakThK. YEpHBIE TBIPHI B SIpax TalaKTHK hitps://m.edsoo.ru/7f41c97c
Bcenennas. Pacuiupenue Beenennoit. 3akon bubnmoreka [JOK

127 Xa66ma. Teopus bonbiioro B3psiBa. https://m.edso00.ru/7f41c97c
PenukroBoe nzmyuenue
MacmiraGuas crpykrypa Beenennoii. Brbmmorexa LIOK

128 https://m.edsoo.ru/7f41c97c

MeraranakTuka
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129

Hepewménnsie mpo6iieMbl aCTPOHOMUHT

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

130

@uU3NYECKU IPAKTUKYM 110 TEME
"WccmenoBaHue MAarHUTHOTO I10JIS
MOCTOSHHBIX MarHuToB" unn "McciegoBanue
CBOMCTB (heppOMarHeTUKOB" UK
"UccneqoBanue AeHCTBUS IIOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

131

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue cunbsl Amrepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI ToKa"
iy "OnpeneneHue MarHUTHOM MHIYKIUU
Ha OCHOBE U3MEpPEeHUs CUiibl AMriepa"

132

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHON
uHaykuuu" wnn "OnpeaeneHne HHIYKIUN
BUXPEBOI'0 MarHUTHOTO NoJisA"

133

Pu3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue sSiBIEHUS CAaMOMHTYKITUN"
i "COopka MOJIENN 3JIEKTPOMArHUTHOTO
reseparopa”

134

Pu3NYeCKUil IPAKTUKYM IO TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"

135

Pu3NYeCKUil IPAKTUKYM IO TEME
"[IpeoOpa3oBaHue SHEPTUU B IPYKUHHOM
MasiTHUKE"



https://m.edsoo.ru/7f41c97c

136

137

@uU3NYECKUM IPAKTUKYM 110 TEME
"HccnenoBaHue nepeMeHHOr0 TOKa Yepes
MOCJIEIOBATEILHO COCTMHEHHBIE
KOHJEHCATOP, KaTyIIKy U pe3ucTop" uiu
"UccnenoBanue pabOThl HCTOYHUKOB CBETA B
LIETIH [TePEMEHHOr0 ToKa"

®u3nYecKuil MpakTUKyM 1o Teme "N3yueHue
1apaMeTpoB 3BYKOBOM BOJIHBI"

138

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nokasaresns npeioMIIeHus
crekna" win "[lomyueHne n3o0paxxeHus B
CHCTEME U3 IJIOCKOT0 3epKajia U JIMH3bI"

139

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha mpuMepe
xuakux uH3)" unu "M3mepenue GokycHOTO
pacCTOSHUS PACCENBAIOIINX JINH3"

140

141

142

@uU3NYECKU NPAKTUKYM II0 TEME
"Habmonenue nudpakuuu, uHTepdepeHnn
U noJisipu3anuu ceera”

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"OnpeneneHne UMIyJabca U YHEPTUA
PEeNATUBUCTCKUX YacTull (1o ¢oTorpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
mose)"

Pu3NYECKU MPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [lnanka Ha ocHOBe
uccnenaoBanus porodddexra" wim
"HccnenqoBanye 3aBUCUMOCTH CHIIBI TOKA




4yepe3 CBETOAMO/] OT HaTpsKeHus"

143

144

145

146

147

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue crekTpa pa3pekeHHOTo
aTOMapHOI'0 BOAOPOJA U U3MEPEHUE
noctrosiHHoi Punbepra"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (hoHA C
WCIIOJIb30BaHUEM JIO3UMETpa' WIin
"N3yueHue noraomeHus: 6era-uyacTuil
aroMuHuEeM"

®u3nuecKuil NPAKTUKYM IO TEME
"Habaronenus 386300010 HEDOA
HEBOOPYXEHHBIM TJ1a30M C UCIOJIb30BAHUEM
KOMITHIOTEPHBIX MTPHIIOKEHUHN IS
oTpe/IeTICHUS TTOJIOKEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3aust CeBepHOro noiaymapus 1 sipkue
3B€31b61" uan "HaOmroneHus B TEIECKOII
JlyHbI, TUIaHET, TYMAHHOCTEN U 3BE3HBIX
CKoIJIeHuI"

O06001eHre U cucTeMaTU3alus 3HaHUH.
Ponb ¢pu3uKu 1 acTpOHOMHHU B
SKOHOMMUYECKOM, TEXHOJIOTMYECKOH,
COLIMAJILHOW U 3THYECKOM chepax
JESTEIbHOCTH YEJIOBEKA

O0600611eHre U cucTeMaTU3alus 3HaHUH.
Poinb 1 MecTO GU3MKU M ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

148

O0001IeHNEe U cCUCTEMAaTU3AINS 3HAHUI.




Ponb dpuznueckoii Teopun B GOpMUPOBAHUN
MpeACTaBICHUH 0 (PU3NUECKON KapTHHE
MUpa, MECTO (PU3MUECKON KapTHHBI MUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOE

O06001IeHYE ¥ cUCTEMATU3alUs 3HAHUN 110

149 | "
Teme "KunemaTnka

150 O06o0011IeHrEe U CHCTEMATH3aLMs 3HAHUI 110
TeMe "Kunemartuka"

151 O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110
teme "JluHamuka"

152 O0o001IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
teme "Cratuka TBepaoro Tena"

153 O06o001IeHre B cucTeMaTH3aIs 3HAHUH 110
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe"
O06o001IeHrEe U CHCTEMATH3aLNs 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
teopun"

O06o001IeHre B cucTeMaTH3aIs 3HAHUH 110

155 teMe "Tepmonunamuka. Ternosbie
MaIInHbI"

O0001IeHre B cucTeMaTH3aIys 3HAHUH 110

156 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
da30BbIe IEPEXOBI"

157 O0001IeHre B cUCcTeEMaTH3aIs 3HAHUH 110
Teme "DnekTpudeckoe moie"

158 O0o001IeHre U CHCTEMATH3aLKs 3HAHUH 110

teMe "[loCTOSHHBII 2neKTpUUecKuil TOK"




159

O06o01IeHre U cucTeMaTU3alus 3HaHUH 110
teme "Toku B pa3nuuHbIX cpegax”

160

161

162

O06001IeHYE ¥ cUCTEMATU3alUs 3HAHUN 110
TeMme "Marautaoe noie"

PesepBHbIil ypok. O60011IeHIE 1
cHCTeMAaTHU3alis 3HaHUH 10 TEME
"DnekTpoMarHuTHas UHAYKIUA"

PesepBHrlit ypok. O60011eHNE U
CHCTEMAaTH3allMsl 3HAHUH 10 TEME
"MexaHnyeckue Koaeoanusa"

163

PesepBHeIi ypok. O000IICHHE 1
CHUCTEMaTHU3aIl1s 3HAHUM 110 TEME
"DneKTpoMarHUTHbIE KosieOaHus "

164

PesepBHblil ypok. O600611eHNE 1
CUCTeMaTH3alysl 3HaHUH 110 TeMe
"MexaHn4YecKue 1 3JeKTPOMarHUTHbIE
BOJIHBI"

165

166

PesepBHelIit ypok. O60011IeHNE 1
chcTeMaTu3alus 3Hanui mo teme "Ontruka"

PesepBHelit ypok. O60011IeHNE 1

cucreMarusalg 3Hanuii mo treme "OCHOBBI
CTO"

167

PeseprubIil ypok. O60011eHIE 1
CHUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayain3m"

168

PeseprubIil ypok. O60061eHIE 1
cUcTEMaTH3anus 3HaHui 1o Teme "dusuka
aroma"




PesepBHelil ypok. O000IICHHE 1

169 cucTeMaru3anys 3HaHui 1mo teme "dusuka 1
ATOMHOTO SI/Ipa U AJIEMEHTAPHBIX YacTuIl"
PesepBHeIit ypok. O000IICHHE 1
170 cHCTeMaTHu3alus 3HaHUH 110 TeMe 1
"OnemenTs! acTpodu3uku”
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 170







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dusuka, 10 kimace / KacbsnoB B.A., O011ecTBO ¢ orpaHuYeHHON
OTBETCTBEHHOCTHIO «[PODA»; AkinonepHoe odmecTBo «M3aaTenscTBO

«IIpocemenue»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-fiziki/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://Ibz.ru/metodist/iumk/physics/e-r.php
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