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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 ¢ ydétoMm (enepaibHON pabodeil mporpaMmbl BocnuTanus W Konmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENBHOCTh U3YUYECHHSI TEM U Pa3/EJiOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
cTpaTeru OOy4YeHHs, BOCIUTAHHUS U PA3BUTUA OOYYAIOIIMXCS CpElCTBAaMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HWHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o ¢usnke ONpenemnstoTcs IUTAaHUPYEMBIE PE3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM ¥ TPEAMETHBIM pe3yJbTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI TI0 TOJIaM O0YUYCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJIP30BaHA YUUTEISAMU (DU3UKHU TSl COCTABIICHUS CBOUX Pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3vKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUHUTEIICH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYIas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJICHUM, HU3Y4aeMbIX XHUMHEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTepUajioB C 33JlaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeTHEro oOLIero 00pa30BaHUs MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOM (DU3UKHU.

Hoea zenepanuzayuu. B cooTBEeTCTBUM C HEW Marepuan Kypca (QU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

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

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriryOiaE€HHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »rkonocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS HIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJep:kaHusi MPorpaMMsbl 1Mo PU3KUKE TOJKHO OBITh MOCTPOEHO HA
IPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHoro mpomecca. s yrmyOnéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QHU3MYECKOro TMpakThukyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mox pabortamu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa NpeACTaBlieHa €AUHBIM IepeuHeM. Brioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHWE OOYYaIOMHUMHCS YMEHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacd€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4Hl C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE I BBIMOJHEHHUS YKa3aHHBIX B IporpaMme IO
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe 1o (U3MKE KIIOYEBbIX JAEMOHCTpAlui st
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX TAOOPATOPUIA.

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

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alommxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUs U (HOpPMHpPOBaHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SIBJICHUS C UCIOJB30BaHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSpHY0  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAE U JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIeHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHON
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB W TPUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIIOBUM JUIsI Pa3BUTHS YMEHUM NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Duszuka» Ha ypOBHE CpEAHEro OOIIETo
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HWHAMBHIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

DKCIEPUMEHT M TEOpUs B Mpollecce MOo3HaHus mnpupobl. Habmronenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUs.

Pons m mMecto Qu3uku B (OPMHUPOBAHMM COBPEMEHHOM HAay4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBOK jabopaTopued no ¢usuke. [IpumMepsl u3mMepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOpPJMHAT, CKOPOCTH W
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TAHI€HUUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucTteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue pABMKEHHS Tena, OpOILIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPONMOPIMOHATIBHONW 3aBUCHUMOCTH MEXAY J1aJbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuojia oOpalieHUs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehble cuctemsl oTcyéta. lIpmHumn
oTHOcuTenbHOCTH ['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 TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBHXKeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckas CKOpOCTb.

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

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

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBuKeHUs Tell B MHEPUUAIbHBIX U HEMHEPLIMATBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBUCUMOCTH Fp(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamieHus. Ilmedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIITENHOB U PACUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUaAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibC CHITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeICTaBICHNE PA0OTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHIMaNbHBIE W HENOTEHUMAJNbHbIE CWIBL. lloTeHnManbHas »HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJIHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBI.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUM TeJIA 110 TOPMO3HOMY ITyTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmkeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE STHX



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

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

Mopenb uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJMUYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOpUU UACAIBHOTO rasa).

CBs13b a0COMIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTUIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopmsie padomuol, npaKMUKyM.

HccnenoBanre mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEIIHUX YCJIOBUW IS
TEPMOJMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE nTapaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBI KAaK CPEIHUE 3HAYEHHUS BEJIWYWH, OMHMCHIBAOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawyano TtepmonuHamMukd. (CaMONpPOW3BOJIBHAS — peJaKcalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHne MenaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMUKe. Beruucienne paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YAelbHass W MOJIIpHAs
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

IlepBbiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsissi »dHeprus. KommuectBo
TEIJIOTHI W paboTa Kak  Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AUs «TEIJIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHaeHcanusa. McmapeHue W KumneHue. Y aeiabHas
TEIJIOTa MapooOpa3oBaHus.

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

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3anusa. YJIeJbHAas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

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

[IpeoOpa3zoBanue 3HEpPTUH B (PAa30BBIX NMEPEX0OIAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipasie siBIeHuUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCIaPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopManuum  pe3sMHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTApHBIN JNEKTPUYECKUN 3apsil. 3aKOH COXPAHEHUS DIICKTPUUYECKOIrO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckoHEeUHOM TIIOCKOCTH. KapTuHbl JIUHUNA HanpsOKEHHOCTH JTHX TMOJEH |
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaropa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaMpsHKEHUS.

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

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

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npesenna u3MepeHus aminepMmerpa (BoJabTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctud DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CWJIbI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
TemnepaTtypbl. CBEpXIIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TosrynnpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAS TUCCOLMUALMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOJIMTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPHUOOPOB U KOMIBIOTEPHBIX JTaTYMKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
(bu3MUecKuX BETUYMH, NpPOBEpKA MPENJIOKEHHbIX THUNoTe3 (BbIOOp W3 padorT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATENIBHBIX MEXKIIPEAMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YYCHUEM MEM 0006 HAYUHO20
no3HaHuA: SIBICHUE, HAy4YHbIM (pakT, runoresa, (pu3MUeckas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, I pOBas 1abopaTopus.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHoMmerpudeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddys3usi, ocMoc,
TEIJI000MEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKAIOIIEH Cpeibl,
yTHIn3anus OHWOOPraHMYECKOTO TOIUIMBA JJiIi  BBIPAOOTKH  «TEIJIOBOM» U
JIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE AaTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJYyYEHUE HAaHOMATEpHAIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra30B, KUJAKHE KPUCTAIUIBI, JIEKTPUUECKHUE
CBOMCTBa METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOIHSI.

TI'eocpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue ABMKCHUN C HCIOIb30BAaHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, napoBasi TypOHHa, OBITOBON XOJIOJMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsiiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KIIACC

Paznen 4. JiekTpoauHamMuKaA.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKu, napa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

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

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LIENH MOCTOSSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU], 3aIlUTa OT 3JEKTPU3ALMH TeJl IPU ABUKEHUU B MATHUTHOM T0JIE
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[Tamenrie 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.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOMHIAYKIIAH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMSI MEXaHUYEeCKOW sHepruun). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWIN HCXOJIHOMN
BEJTMYMHBI C aMITUTY/IaMU KOJIeOaHUI €€ CKOPOCTH M YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHus NpeACcTaBiIeHUN 00 UAcaAIbHON MO/IENIU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSIHOTO U MPYKUHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BHIHYKICHHBIX KOJICOAHHI.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SJHEPTUU B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrinyxneHHbIe
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENIM CUHYCOMJAIBHOIO NEPEMEHHOIO0 TOKAa. Pe30HAaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
UCIIOJIb30BaHUs JIEKTPOIHEPT UM B ITIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEpeIay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopens 3JIEKTPOMarHuTHOTO FeHepaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
OpoAoJbHbIE BOJIHBL. Ilepros, CKOpOCTh paclnpoCTpaHEHUs U JJUHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpejoMJIeHHe, MHTephepeHIrus u
nupakius.

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

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3MYYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnast opreHTaIusi BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[Ikana 371€KTpOMarHUTHBIX BOJH. IIprMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaOIEl CpeIbl.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHA, TeraedoH, CBY-neus,
yIIbTPa3ByKOBAs IMATHOCTHKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HAHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHE.

Habmroienue CBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAOH W
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHPPaKPaACHOTO U YIALTPAPUOIETOBOTO U3ITyICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPAHEHHE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
nperaomiieHus. OTHOCUTENBHBIN MTOKa3aTelb npenoMiieHHs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE JUIMH BOJH IIPU MEPEXO0JE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[lonHoe BHyTpeHHEEe oTpaxkeHue. [IpenenbHblii yroa MoJHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHUSI TOHKOW C(EepUYecKOil JHH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKa3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl KiaccuuecKux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: OYKH, JIyIna,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



Hccnenoanue npeaomMiieHus CBETa.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHus. Mojieib CBETOBO/1A.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHUsl 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 aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  PUMEHMMOCTHM  KJIacCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas. [IpeoOpaszoBanust  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenus Buna. I'nnoresa [Inanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alMu JABWXKYyLIeHcs vactulbl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuit B Mukpomupe. COOTHOIIEHUSI HEONPEeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [lmanka Ha ocHOBe uccienoBadus Gorodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0Jie aTOMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaOmnronenue mMHe4aToro CriekTpa.

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.

PannoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-
pacnaz. ['amMma-u3nydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sigpe. Snepubie cuibl. Jledext maccer sapa.

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

Mertons! perucTpaly U UCCIIENOBAHUS DIEMEHTAPHBIX YACTHUL.

OyHIaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-ritooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpOeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. UEpHBIE ABIPHI B sIpax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3qHOr0 HEOGA HEBOOPYXKEHHBIM TJIA30M C MCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3n4ecKuil NPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHHUM, MCCIEHOBAHWNA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



OO0o0uIeHNe 1 cucTeMaTU3alus COJIEpkKaHUs paslienoB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B O3KOHOMHYECKOW, 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
busnyeckoil Teopuu, poib (HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUIMI
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
NnO3HaHUA: SBICHHWE, HAay4YHbId (DaKT, rumoresa, (u3MYecKas BEIUYHHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

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

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeIbHBIC
JNBWKEHUS B JKMBOM TNPUPOJE, SKOJOTMYECKHE PUCKUM TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs! CTPYKTYpPa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOoABUTATENb SKOOH, TreHepaTop MEPEMEHHOI0 TOKa, MHAYKIMOHHAS I€Yb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
antenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHasi Oarapesi, CIlyTHUKOBBIC
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHS YyuyeOHoro mnpeaMera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

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

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B 00pa3oBaTeIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIICHHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUXKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIHOCOOHOCTH OLICHMBATHh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



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

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IJIAHUPOBAHUE M OCYIIECTBJICHUE JIEUCTBUM B OKPYXAIOIIEH cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTM M TPOTHMBOPEUMSI B PaCCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN 1€ TEIIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

BJIa/IETh HAYYHOH TEPMUHOJIOTUEH, KIFOYEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIEpKaHMsl, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M U aKTyaJu3UpOBaTh 3aJauyy,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATh UBMEHEHHE B
HOBBIX YCIIOBUSIX;

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

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3BHEJEATEIbHOCTH,

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

Pabora c nndopmanueii:

BJIAJ€Th HABBIKAMH MOJy4Ye€HUS HHPOpMALMHU (HU3HUUYECKOTO COJEpKaHUS
W3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOrO COJAEPKAHUSA B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

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

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AEUCTBHH C yuy€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeaessaTh poyid ¢ y4€TOM MHEHUI YYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

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;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

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

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

coco0CTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHUIO SPYIAUIMH B 00JacTU
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



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

BIAJCTh HABBIKAMH TIO3HABATEIHLHON pediekcHr Kak OCO3HAHUS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

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

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAT A0 TITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM HM3MEHEHUSM WM TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPH OCYIICCTBICHHH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce mpeaMeTHble pe3ysbTaThl HA YriyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3HKU B COBPEMEHHOM HAy4YHON KapTUHE MUpAa,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MTPEACTABICHUN O (PU3NUECKOIN KapTUHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IpOLIECCOB (SIBJICHMI): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ymopyras nedopmainus, abCOIOTHO
ynpyroe 1 a0COJIFOTHO HEYNIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTaJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBWKEHUS, (OpMYJbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI pPAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKOI SHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KMHETUYECKOW SHEpPruer TEIJIOBOTO ABMKEHHMS M KOHUEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knaneipona, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUsl SHEPIUH B TEIUIOBBIX MPOLECCAX), MPU ATOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJUHAMHUKHU (3aKOH COXPAaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTpUYECKOM Ienu, 3akoH Jxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJE€HUE, IOTCHUHUAJIbHAs] OJHEPIUs, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprust ynpyrod nedopmanuu NOpPYKHUHBI, KOJUYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIBbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD JIEKTPUYECKOrO MOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, »JJEKTpUYeckas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKeHUE, Muddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHMHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, NIPU  OTOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATENIbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeYarolled TpeOOBaHUSAM 3ajauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUil NpH MCHOIB30BAHUM MaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh pe3yibTaTbl U KOPPEKTUPOBATH METOJbI PELIECHUs C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

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

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHI BKJIAJA POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3AHHOM C (PU3MUECKMMHU NPOLECcCaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATh pa3jMyHble CIOCOObI paboThl ¢ MH(OpMAIHEeH (PU3UIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMALUK, 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;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE yMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATELCKUX 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
CHEIUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xonmy oOyuenusi B 11 knacce mpenMeTHbIE pe3yibTaThl Ha YriayOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
$u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJb aCTPOHOMHU B
NPAKTUYECKON JICSITEIbHOCTUM YEJOBEKa W  JAJIbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoil Teopuu —
DIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢bu3uky, poib (pusznyeckod Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUN O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE AIIEKTPUUECKOE M OJHOPOJHOE
MarHUTHOE TOJIs, TAPMOHWYECKUE KOoJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TIPY>KUHHBIA MASTHUK, TAPMOHUYECKUE BOJIHBI, WJICATHHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas JTUH3a, MOJIeTICl aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIN CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTYyJaThl  CHOEIUMAJbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeolpeaenéHHocTell ['elizenOepra, 3aKOHBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaIpPSHKEHHOCTD 3JIEKTPUYECKOTO MOJISL, MOTEHIMAT 3JEKTPOCTATUYECKOTO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOS CBOOOJHOW YaCTHUIbI, SHEPrusi M UMMYJIbC (OTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Ju(pakuus, JIUCIEpPCHUsl, T[OJHOE BHYTPEHHEE OTpPaKEHUE,
dbotoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOJAIINX B 3BE34aX, B 3BE3HBIX CUCTEMAX, B MEKIAJIAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCHMOCTHU



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

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEINbHBIE MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI 10 MPOBEPKE MPEIIOKESHHON TUIIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METOABI IOTYyYEHUSI HAYIHBIX ACTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax yueOHOro »JKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00paTOPHOro 000pyAOBaHMUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUECKUX TEOpUi
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pelath KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHHUs 3HaHUM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB E©CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONIb30BaTh TEOPETHUYECKHWE 3HAHUS JIs OOBSICHEHHs OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBSA3aHHON C (PU3MYECKUMH MpoLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIHOJIb30BAaHUU JOCTHIKCHHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEIbSIBICHUA Y4YEOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTath B TpyIIlE C HMCIOJHEHUEM pa3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyayiiend npodhecCUOHaIbHON AesITeNbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6 0 0 hitps-//m.cdsoo.ru/fl6b68d7
Hroro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kutiematitka 15 0 ! https://m.edsoo.ru/f1 6b68d7
bu6nmoreka [JOK
22 Jlunamika 1 0 ! https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
2.3 Cratuia TBEpAOTO TENA 6 0 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 1 1
3aKOHBI COXPAHEHUS B MEXAHUKE 5 0 hitps-//m.cdsoo.ru/f16b68d7
Wroro no pazneny 47
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
. bubnuorexa [JOK
A 1 1
3 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 6 0 hitps://m.cdsoo.rw/fl 6b68d7
bu6mmorekxa [IOK
32 Tepmoannamuka. TeroBbie MallIMHbI 20 0 0 hitps://m.cdsoo.rw/fl 6b68d7
3.3 ArperaTHble COCTOsIHUS BeniecTBa. Da3oBbie 15 0 1 bubnuotexa [JOK



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

IEPEXOABI https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 51
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 UICKTpHIECKoE Hoie 25 https://m.edsoo.ru/f16b68d7
. . bubnmoreka [JOK
4.2 I1OCTOSIHHBIN 3JIEKTPUYECKUM TOK 25 https://m.odsoo.r/f16b68d7
bu6mmoreka [IOK
4.3 Toxi B pasmIIHEX cpesiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 56
Pazznen 5. DUBUUYECKHUN IPAKTUKYM
| . bubnuotexa [JOK
> Dusirieckiit MPaKTHKYM 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 0
bu6nmoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pazgen 1. 9JIEKTPOJIUHAMMUKA
bu6mmoreka [IOK
L1 Marmrioe nose 14 0 0 https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1 0 hitps-//m.cdsoo.rw/39859%f]
Wroro no pasaeny 27
Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
2.1 MexaHndeckue KojaeOaHust 10 0 0 bubmorera [JOK
https://m.edso00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 0 0 hitps-//m.cdsoo.rw/39859%f1
)3 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 0 bubnunoreka [JOK
' BOJIHBI https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
2.4 Onmika 25 ! 0 https://m.eds00.ru/39859¢f1
Hroro no pazneny 60
Pa3znen 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Ocrossr CTO > ! 4 https://m.eds00.ru/39859¢f1
Hroro no paszneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

. bu6mmoreka [IOK
4.1 KopnyckynsipHo-BOTHOBOM J1yann3m 15 0 hitps:/m.cdsoo.rw/39859f1
bubmuoreka [JOK
4.2 Pusitka atoma > 0 https://m.edso0.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 0 bubnmoreka [JOK
' YaCTHUIL https://m.edsoo0.ru/39859ef1
Wroro no pasaeny 25
Pazpen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU
bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 0 hitps:/m.cdsoo.ru/39859f1
Hroro no pazneny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
bu6mmoreka [JOK
A ) i 1 14
6 MSHHCCIHN NpaKTHioM 6 https://m.edso00.ru/39859ef1
Hroro no pazgeny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 0 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.eds00.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
P 1
SIEPBHOC BpEMA 0 0 https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 18
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypchl
1 dusuka — pyHIaMEHTAIbHAS HAYKa O MPUPOIC 1 bubnnorexa [IOK
i yE prp https://m.edsoo.ru/1beef346

) HayuHblif MeTO/1 TO3HAHUS U METO/IbI | bubnuoreka [IOK
WCCIICIOBaHUS (PU3NICCKUX SBIICHUN https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOPUsl B MIPOLIECCE MO3HAHUS

bubnuoreka [{OK
3 npupoabl. HaGnroaenue u s3KkCepuMeHT B 1
https://m.edsoo0.ru/34c49931
busuke
bubmuoreka [{OK
4 CrnocoOs1 u3MepeHus: GU3NYECKUX BETUIHH 1
p ¢ https://m.edsoo.ru/ca2def03

5 AOGCOIOTHAS M OTHOCUTENNbHASI TOTPEITHOCTH 1 bubmuoreka [IOK
U3MepeHui (pU3NUECKUX BEIUYHH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Ponb u mecto

6 ¢u3UKM B JOPMUPOBAHUU COBPEMEHHOM | bubmmnoreka HOK
Hay4YHOU KapTHUHBI MUpPA, B IIPAKTUYECKON https://m.edsoo.ru/eabbded1
JESATENBHOCTH JIIOIEH
Mexannueckoe nBuxkeHue. Cucrema oTcyera.

7 OTHOCHUTEIBHOCTE, MEXAHUYECKOTO JIBUKECHHUS. | but6mmoreka [IOK
[Ipsimast 1 oOpaTHas 3aa4u MEXAHUKH. https://m.edsoo.ru/e9a52{02
TpaexTopust IBUKEHUSI. 3aKOH JBUKEHUS.

g Pannyc-BekTop MaTepralbHONU TOYKH, €TO | bubnmnorexa [JOK

MIPOEKIINN Ha OCU KoopAuHaT. Tpaekropusi.

https://m.edsoo.ru/30a108a5
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[Tepememnenue. Cxopocts. X npoekuuu Ha
OCH KOOpJIUHAT

9 CkopocTb. MrHOBEHHAas! CKOPOCTb.
PaBHOMEpHOE NPAMOJIMHENTHOE ABUKEHHUE.
10 I'paduueckoe onrcanne paBHOMEPHOTO bubmorexa [IOK
P . p p https://m.edsoo.ru/89ba7190
MPSIMOJIMHEHHOTO ABUKCHUS
1 CnoxxeHue nepeMereHuii i CKOpoCTeil. bubmmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBmxenne. MrooBeHHas
12 CKopocTh. Yckopenue. [Ipsamoinuaeitnoe bubmmorexa [IOK
p ' p P https://m.edsoo.ru/a99549a7
JBIKEHUE C TTIOCTOSITHHBIM YCKOPEHUEM
13 I'paduyeckoe onmrcanue NPSIMOIUHEIHOTO bubnnorexa [JOK
JIBUKEHUS C IOCTOSHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
Ornpenenenue XapakTePUCTHK JBUKEHUS Teja
14 MpY NPSIMOJIMHEHHOM JBUXKEHUU C
MMOCTOSIHHBIM YCKOPEHUEM.
CBoOoaHoe majeHue. Y cKopeHue CBOOOHOTO
15 najgeHus. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH bubmorexa LOK
' P > CXOP ’ https://m.edsoo.ru/f738109¢
YCKOPEHUS OT BPEMEHH U MX rpapuKu
16 JIBrokeHue Tena, OpOoIIeHHOTO MO/ YIJIOM K bubnnorexa [JOK
TOPHU30HTY. bamnucTuueckoe ABUKECHUE. https://m.edsoo.ru/71cbb4f5
17 Ornpezenenue xapakTepUCTUK JBUKEHUS Jena,
OpOILIEHHOTO MOJ] YIJIOM K TOPU30HTY.
JlabopaTtopHas pabota 1 "U3mepenue
18 YCKOPEHUsI CBOOOTHOTO TaJIeHUs" WK
"N3y4yeHne IBUKEHUS Tela, OPOIICHHOTO
TOPU30HTAJIBHO".
19 KpuBonnHueliHoe aBuxkeHue. J[B>keHUe Mo bu6muoreka [IOK



https://m.edsoo.ru/89ba7190
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OKPYXXHOCTH. YTJIOBasi U JIMHEHHAsA CKOPOCTb.
[Tepuon u wacrota. Il{eHTpocTpeMUTEIBHOE U
noJyiHoe yckopenue. Kunemaruka
MIEPUONYECKOTO JBUKECHHUS.

https://m.edsoo.ru/33196fbe

Konebarensnoe nemxenue. [lepuon u yacrora

20 .
kosiebanuii. [apMoHUYecKe KoIeOaHus.
o1 O606menue mo teme "Kunemaruka'. bubmuorexa [JOK
[TpoBepounas padora 1. https://m.edsoo.ru/1242£32¢
[Tepsriif 3akoH HptoToHa. MHEpLManbHbIe
R bubnuorexa [IOK
22 cuctembl oTcuéra. [IpUHITUIT OTHOCUTEILHOCTH
B https://m.edsoo.ru/5a9¢4a64
lNanunes. HeunepiumanbHble CUCTEMBbI OTCUETA
” Cuna. PaBHonelicTByto1as cuiia. Bropoi bubmmoreka [JOK
3akoH HrroToHa. Macca https://m.edsoo.ru/141d3837
bubnunoreka LIOK
24 B3aumoneiicteue ten. Tpernit 3akoH HeroToHa
MMOZCHCTBIE TEIL. L PETHH 3aKOH HpIoTOoH https://m.edsoo.ru/57dba505
25 [Tpunnun cynepnosunuu cui. Pemenue 3agau bubmuoreka [IOK
Ha MpUMEHEHKE 3aKOHOB HbroTOHA https://m.edsoo.ru/bdf997tb
3aKOH BCEMUPHOTO TATOTEHHUS.
26 DKBUBAJICHTHOCTh TPaBUTAIIMOHHON U bubmorexa HOK
. p I https://m.edsoo.ru/9aba2b0a
WHEPTHOUW MacChl
27 Cuna TsDKeCTH M yCKOpeHHEe CBOOOIHOTO bubmuoreka [IOK
nagcHUs https://m.edso00.ru/22757£26
JIBmkeHne HeOECHBIX Te U UX
28 HUCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmorexa [IOK
4 vt -Hep https://m.edsoo.ru/11abfa0a
KOCMMUECKasi CKOpocThb. 3akoHbl Kemepa
but6mmorexa [IOK
29 Cuna octH. 3akoH ['yka. Bec Tena
yIpyr K https://m.edsoo.ru/0ae2¢cd84
30 Cuna tpenwus. [Ipupoaa v BUABI CHUIT TPEHUS. bubnuotexa [JOK



https://m.edsoo.ru/33196fbe
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JIBr>KEHUE B JKUJIKOCTHU U ra3e C YYETOM CHIIbI
CONPOTHUBIIEHHUS CPEbI

https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2c¢b29676

Jlaboparopuas pabota 2 "U3mepenue

31 KO3 pHIHEeHTa TPEHUS 110 BETUYUHE YTIIOBOTO
kodpdunuenta 3apucumoctu Frp (N)"
0 Jasnenue. ['uapocratuueckoe AaBiIeHUE. bubmuorexa [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bubnuoreka [{OK
AbcomtotHo TBepaoe Teno. [locTynartenbHoe u
33 BpallareiabHOe ABM)KEHHUE TBEPIOTO Tela bubmmorexa [IOK
https://m.edsoo0.ru/2b95d57e
34 MOMEHT CuJIbl OTHOCUTEIBHO OCH BPALECHUS. bubnnorexa [JOK
IInedo cumibl https://m.edsoo0.ru/653d3459
CnoxxeHue Cuil, MPHIOKEHHBIX K TBEPJIOMY
35 teny. Llentp TsxecTu Tena. YciaoBus buomorexa LIOK
https://m.edsoo.ru/9aa79a7d
paBHOBecHsI TBepAOro Tena. Buasl paBHOBeCHS
Jlaboparopnast pabora 3 "UccnenoBanue
36 YCJIOBUI paBHOBECHS TeJIa, UMEIOIIETO OCh
BpalieHus".
bu6nunorexa LIOK
37 Penterre sazat https://m.edsoo.ru/dc1caac0
18 O6006menue o Teme "Ilnnamuka. CtaTuka bubnuoreka [IOK
TBepaoro Tena". [lpoBepounas padota 2. https://m.edsoo.ru/9f5a574c
NmMnynbsc MmaTepraibHONW TOUYKHU, CUCTEMBI
39 MarepuaibHbIX Touek. LIeHTp Macc cucrembl bubnmorexa [JOK
MaTepHabHbIX TOUeK. Teopema 0 IBUKEHUH https://m.edso00.ru/4bb8294b
IIEHTpa Macc
40 Nmnynbe cuibl 1 N3BMEHEHNE UMITYJIbCA TENA. bubnuoteka [JOK

3akoH COXPAaHCHUA UMITYJIbCA. PeaktuBHOE

https://m.edsoo.ru/13f0a221
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JIBIDKEHHE

41

42

43

44

45

MoOMeHT UMITyJIbCa MaTepUaIbHOW TOUKH.
[IpencraBnenue 0 COXpaHEHUM MOMEHTA
HUMITYJIbCa B ICHTPAJIBHBIX IMOJIAX

JlaGopaTtopHas pabota 4 "HccnenoBanue
COXpPaHEHHUS UMITYJIbCA MPU YIIPYTrOM
B3auMogercTBun"

Pemenue 3agau

PaGora cuibl Ha MajJOM U HA KOHEYHOM
nepemenieHuu. ['padpuueckoe npeacrapneHue
paboThl cuiIbl. MOIIHOCTE CHIIBI

HOTGHIII/I&JII)HBIG 1 HECIIOTCHIUMAJIBbHBIC CUJIBI.

ITorenuunaneHas sHeprusi. Bropas
KOCMMYECKasi CKOPOCTh

bu6nmoreka [IOK
https://m.edsoo.ru/d6532eb9

bubnuoreka [{OK
https://m.edso0.ru/f7706d63

bubnunoreka LIOK
https://m.eds00.ru/913974c7

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

46

47

48

[ToTennmanpHas sHEprus TeIa Npu

IPABUTALMOHHOM M YIIPYTOM B3aUMOJCHCTBHH.

Kunernueckas sneprus. Teopema o6
M3MEHEHUU KMHETUYECKOU DHEPI U1
MaTepuaabHON TOYKH

JlaGopatopHnas pabora 5 "[IpoBepka 3akoHa
COXpaHEHUs DHEPTUHU IIPU ACHUCTBUU CUIT
TSYKECTH U yIpyrocTu"

bu6nmorexa LIOK
https://m.edsoo.ru/9as5e2¢e74

49

Pemrenue 3agad mo teMe "3aKOHBI
coxpaHeHus"

50

51

MomHocTts. CpeaHsisi MOIIHOCTh. MTHOBEHHAs
MOIITHOCTb.

anyrﬂe " HCYIIPYTHUC CTOJIKHOBCHHA.

bubnunorexa LIOK
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VYpaBHenue bepryiu s ueabHOM
KHUJKOCTU

https://m.edsoo.ru/f30f43b6

Tpetbst Kocmuueckasi ckopocTb. CBsi3b pabOTHI
HENOTEHLUAIbHBIX CUJI C U3MEHEHUEM

bu6nmoreka [IOK

52
MEXaHUYECKON PHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHUs MEXaHWYECKOU IHEPTUu
53 Ob6ommenue 1o Teme "3aKOHbI COXpaHEHUS B bubmuorexa [JOK
mexanuke". [IpoBepounas 3 https://m.edsoo.ru/474e7c4a
Pa3BuTHe npeacraBaeHuil 0 IpUPOJIE TETIOTHI.
54 Ocnosuble nonoxenuss MKT. quddyzus bubmorexa [IOK
' 3L https://m.edsoo.ru/b0a4445f
BpoyHoBckoe nBukeHUE
Macca u pazMepsl MOJIEKYJI (AaTOMOB).
P P ya ( ) bubnunoreka LIOK
55 KomnuectBo Bemectna. [locTosnnas
https://m.edsoo.ru/c5b72ab7
ABoranapo.Monsipaas macca.
ArperatHbie cocTosinus BemecTBa.CTpoeHne
56 ra3o00pa3HbIX, KUAKUX U TBEPJBIX TeJl. bubmmnoreka HOK
XapakTep ABUKECHUS U B3aUMOJICVCTBUS https://m.edsoo.ru/c44d02¢2
YacTHI] BEUIECTBA
57 Temnepatypa. TeroBoe paBHoBecue. [llkana bubmuoteka [IOK
Henscus https://m.edso00.ru/0070d493
CBs3b a0CONIOTHOM TemMmepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO CpEeIHEN
58 pMOZ . . pent https://m.edsoo.ru/c38af875
KMHETHYECKOM 3Hepruei NocTynaTeabHOro
TETUIOBOTO JABUKEHUS €€ YaCTHI]
bubnunorexa LIOK
59 OcHoBHoe ypaBHeHnne MKT
yp https://m.edso0o.ru/c8094721
60 VYpaBuenue MenneneeBa-Knanelipona. bubnmnorexa [JOK

Pemenue 3agau

https://m.edsoo.ru/8d12¢328
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bubnunoreka LIOK

61 Peuterne sazat https://m.edsoo.ru/1531abas
. bu6nmoreka [IOK

62 Wneanpubiii ras. 'a3oBbie 3aKOHEI hitps://m.cdsoo.ru/1deb2367

bu6nmoreka [IOK

63 AOcomoTHas Temnepatypa. 3akoH JaapToHa hitps://m.cdsoo.ru/14c02d 1f

64 M3onporiecchl B ueaaibHOM rase ¢ bubnmnoreka HOK
MOCTOSSHHBIM KOJIMYECTBOM BEIICCTBa https://m.edsoo.ru/68878d51

65 I'padmueckoe mpencraBieHe U30MPOLIECCOB: bubmmoreka [JOK
M30TEepMa, U30X0pa, n300apa https://m.edsoo.ru/1344327b

bubnunoreka LIOK

66 Penterre sazat https://m.edso0o.ru/10265a05

67 Jlaboparopuas padota 6 "[IpoBepka
ypaBHEHHUS COCTOSTHUSA"

68 O00011IeHNE U CUCTEMATHU3aIis 3HAHUN 110 bu6nmoreka LIOK
teme "OcHoBbel MKT" https://m.edsoo.ru/09d12£d8

69 O6o06menue no Teme "OcHoBel MKT". bu6mmoteka [IOK
npoBepouHas pabora . [IpoBepounas 4. https://m.edsoo.ru/13adad59
TepmoauHaMuueckas cuctTemMa. 3alaHue
BHEIIHUX ycsoBui juist T/ cucreMsl.

70 Buemnue 1 BHyTpeHHUE ITapaMETPBI. bubmmnoreka HOK
ITapamerpsl T/I cucTeMBl Kak cpeaHue https://m.edsoo.ru/5{8d38a3
3HAUYEHMsI BEJIMYMH, ONUCHIBAIOLIUX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

71 CamonpousBosbHas penakcanus TJI cucteMsl bubnmorexa LOK

https://m.edsoo.ru/8ec5120
K TEIIOBOMY PaBHOBECHIO
72 Mojenp uieanbHOro ra3a B TEpMOJIMHAMUKE. but6mmorekxa [IOK
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VYcnoBus TPUMEHUMOCTH 3TOM MOJIEIN

https://m.edso00.ru/29355001

VYpaBuenue MenpeneeBa-Knanelipona u

bu6nmoreka [IOK

73 BBIPA)KCHUE JUUI1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
Bripaxkenue 1151 BHyTpEeHHEW SHEPTUM
74 OJIHOATOMHOTI'O HJI€aJIbHOTO Ta3a. bubnunoreka LIOK
KBazucrarnueckue u HeCTaTUUECKUE https://m.edsoo.ru/acScacl5
MIPOLIECCHI
DnemeHTapHas padoTa B TEPMOJAMHAMUKE.
75 BLIqI/ICJIeHI:/Ie pa%OTBI o rpz(bm(y MpoIiecca Ha bubmorexa [IOK
https://m.edsoo.ru/741d5738
pV-nuarpamme
Temmonepeaaya kak crocod H3MEHEHUS
76 BHyTpeHHel sHepruu T/l cuctemsl 6e3 bubmorexa LIOK
https://m.edsoo.ru/3d734561
COBepIIeHUS PaboThI
77 KonBekuus, TemonpoBoJHOCTb, U3Ty4YECHHE buGnuorexa [IOK
https://m.edsoo.ru/157b54cd
KomnuectBo Tennorsl. TermtoéMKoCTs Tena.
73 VY nenbHas U MONSIpHAs TEIUIOEMKOCTH bubmuoreka [IOK
BEIIECTBA. Y IeTbHAS TEIJIOTa CTOPAHUS https://m.edsoo.ru/7ba67355
TOIUIMBA
79 Pacuér xonmyecTBa TETUIOTHI pU bubnnorexa [JOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
20 [TonsTre 06 aqnabatnom npouecce. [lepBorit bubnnoreka [JOK
3aKOH TEPMOJNHAMUKHU https://m.edsoo.ru/d8098824
81 KonnuecTBo TemIoTH 1 paboTa Kak MephI bubnuoteka [JOK
U3MEHEeHUs BHyTpeHHel sHepruun T/l cuctemsl https://m.edsoo.ru/b047alcd
. bubnuoteka [JOK
82 [Tpunine!r geiictBus TermnoBbix MamuH. KIT/] hitps://m.edsoo.rw/2e9455 13
83 MakcumansHoe 3Hauenue KII1. [ukn Kapuo bubnuotexa [JOK
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https://m.edsoo.ru/fe3857b9
bubnunorexa LIOK

84 Pemenue 3amau
A https://m.edsoo.ru/b3efal8b
BTtopoii 3aKk0H TEpMOAUHAMUKY I
85 aBI—II)OBeCHBIX 51 HI; aBHOBECHBLIX IIPOLIECCOB bubmorexa LOK
P P P ' https://m.edsoo.ru/c64£464
HeoOpatumocTh NpUpPOIHBIX MPOIIECCOB
ODKOIOTrHYeCKHE aCIIEKTHI CII0JIb30BAHUS
. bubnnorexa [{OK
86 TEIUIOBBIX ABHraresneil. Temnosoe 3arpsa3HeHue
. https://m.edsoo.ru/9867aaa7
OKpY>KaroIen cpebl
bubnunoreka LIOK
87 Pemenue 3amau
a https://m.edsoo.ru/c8c70432
28 O06o001IeHrEe U CUCTEMAaTH3allisl 3HAHUH 110 bubnuorexa [IOK
teme "Tepmoaunamuka. TemioBbie MaIMHbI" https://m.eds00.1ru/28d62b3f
29 O0600611eHre 3HaHU| TI0 TeMe bubnnorexa [JOK
"Tepmoaunamuka. TenaoBbie MalIUHbI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBanue u koHaeHcanus. Mcnapenue
90 u KII)/IHGHII)/IG Y neapHas TemoTa ’ bubmmorexa OK
' https://m.edso0o.ru/6f8¢6777
napooOpazoBaHUs
Hacebimennbie 1 HEHACHITIICHHBIE TTAPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUS HACKHIIIEHHOTO apa OT
91 TeMIepaTyphl, UX He3aBI/ICI/If/IOCTL OoT 00BEMa bubmorexa HOK
PaTyprl, https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIIepaTypbl KUTIEHUS OT JaBJICHUS B
JKUJIKOCTH
0 BrnaxxnocTts Bo3yxa. AGCONIOTHAS U bubmuoreka [JOK
OTHOCHTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
93 Pemenue 3amay but6mmorekxa [IOK
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https://m.edsoo.ru/18e95ff3

94 Tsépnoe teno. Kpucrammmueckue u amopdHbie Bu6muotexa [JOK
Tena. AHU30TPOIHS CBOMCTB KPUCTAIIIOB https://m.edsoo.ru/20a88a03
05 [lnaBnenue u kpuctamm3auus. Y aenbHas bubnmnoreka HOK
teruioTa riasnenus. Cyonumarus https://m.edsoo.ru/6ee91e9f
MexaHnyeckue CBOKWCTBA TBEPIbIX
96 ten. Jlepopmanuu TBEpOTO TeNa. PacTsokenue bubnmnoreka HOK
u cxartue. Casur. Moayine FOnra. [Ipenen https://m.edsoo.ru/dalaabl0
yrnpyrux aedopmaruii
TennoBoe paciIMpeHne KUIKOCTEN U TBEPABIX
97 TeJl. AHFappMOHI/ISPM TeHHOBfIX Kone6aHI/II71pﬂ bubmorexa [IOK
https://m.edsoo.ru/7baSedf2
YacTHI] BELIECTBA
08 [IpeoOpa3oBanue sHEprUH B (Ha30BBIX Bbu6moreka [JOK
nepexoaax https://m.edso0.ru/97a0672f
bubnunoreka LIOK
99 VYpaBHeHMe TEMI0BOro dagaHca hitps://m.cdsoo.rw/ab1521fb
bubmmoteka IIOK
100 Pemerte sanat https://m.edsoo.ru/8ab7f40d
[ToBepxHOcTHOE HaTsKeHUE. KanusipHbie
101 siBJIEHUsI. J{aBieHue 1Mo MUCKPUBJIEHHON bubmuoreka [IOK
IIOBEPXHOCTHIO kuAKOoCTH. Popmyna Jlamnaca. https://m.edsoo.ru/b42f1f97
CwmauuBanue. KanunsipHOCTb.
Jlaboparopnas padota 7 Teme "U3yuenue
3aKOHOMEPHOCTEN UCITapeHUs KUAKOCTEN"
unu "M3MepeHue yaenbHOM TemIOThI ) BuGmrorexa LOK
102 1aByieHus apaa" win "M3yueHue cBONCTB

HachIIeHHBIX apoB" win "U3mepenue
a0CONIOTHON BIQXKHOCTH BO3/IyXa M OI[EHKa
Macchl IapoB B nomenieHun". 3mepenue

https://m.edsoo.ru/6bla23b5
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K03 (HUIIHEHTa TOBEPXHOCTHOTO HATSIKEHUS

O06001IeHre ¥ cucTeMaTh3alus 3HaHUH 110

103 Teme "ArperaTHble COCTOSIHUS BEIlIECTBa bubmmorexa [IOK
P B - ' https://m.edsoo.ru/0b52575¢
@da30BbIE IIEPEXOABI
O600menue mo Teme 1o TeMe "ArperaTHbie
" bubmuorexa [JOK
104 cocTosiHus BemecTBa. Ma3oBbie mepexobl'”.
https://m.edsoo.ru/7dc2a739
[TpoBepounas padora 5
DnekTpu3anus Tel U €€ MpOosIBICHUS.

105 Onektpuueckuii 3apsia. [[Ba Buna bubmmoreka [JOK
3IIEKTPUYECKUX 3apsiaoB. [I[poBOTHUKY, https://m.edsoo.ru/1aff445f
TUDJIEKTPUKU U TIOTYIPOBOAHUKHI

106 DneMeHTapHBIN JIEKTPUUECKUM 3apsia. 3aKoH bubmmoreka [JOK
COXPaHEHUs JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/f49afd24

107 B3anmoneiicteue 3apsanoB. ToueuHbie 3apsibl. bubnnorexa [JOK
3akon Kymnona https://m.edsoo0.ru/445b7746

bu6nunorexa LIOK

108 Pemrenne 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19be

109 Onektpuueckoe nose. Ero neiictBue Ha bubmuoreka [IOK
JIEKTPUYECKUE 3aPs/IbI https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTB 2JIEKTPUUECKOTO MOJIS.

110 [IpoGHbIii 3apsy. JIuHuM HanpsSKEHHOCTH bubmmnoreka HOK
AIEKTPUIECKOTO ToJIst. OTHOPOTHOE https://m.edsoo.ru/3dac6957
ANEKTPUYECKOE TT0JIe

11 [IpuHIMI Cyneprno3uuM dJIEKTPUUECKUX bubmuorexa [IOK
nojeun https://m.edsoo.ru/Ocfedabe

112 [ToTeH1ManbHOCTD 3JIEKTPOCTATUHYECKOTO bubnuoteka [JOK

moJis. Pa3HOCTh MOTEHIIUAIOB U HaIIpsIPKCHUC.

https://m.edsoo.ru/80021447
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Pabota cuJ1 2J1eKTpOCTaTHYECKOTO MOJISL.

HOTGHI_[I/IaJ'IBHaﬂ OHEpPIus 3apsaa B

113 3JIEKTPOCTATHYECKOM MoJ€e. [ToTeHnnan bubmmorexa LIOK
https://m.edsoo.ru/af5fa389
3JEKTPOCTATUYECKOTO OIS
114 CBs13b HANPSKEHHOCTH NOJIA U PA3HOCTH bubmmoreka [JOK
MMOTEHIUAIOB JJIS AJIEKTPOCTATUYECKOTO MO https://m.edsoo.ru/df7a6838
115 Pemrenue 3amau buGnuorexa LIOK
https://m.edsoo.ru/5a582263
116 [Tone Toueunoro 3apsana. [lose paBHOMEPHO bubmmoreka [JOK
3apsOKEHHON cephl https://m.eds00.1u/b297b5¢c3
[Tone paBHOMEPHO 3apsIKEHHOTO IO 00BEM
117 mapa.pHOJIe pazHOMef)Ho 3apsHKEHHON ’ bubmorexa [IOK
N https://m.edsoo.ru/f7a665¢e
OCCKOHEYHOM TIIOCKOCTH
118 [IpoBOHMKY B 3EKTPOCTATHUECKOM I10JIE. bubnnorexa [JOK
VYcnoBue paBHOBECHS 3apsAI0B https://m.edsoo.ru/32405eab
119 JINDIIEKTPUKHU U TIOJIYIIPOBOJHUKH B bubnmnoreka HOK
3JIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
DNEeKTPOEMKOCTh YEAUHEHHOT O
120 npoBoaHuka. KoHaeHcaTop. DneKTpoEMKOCTh bubmuoreka [IOK
KOHJIEHCATOpa. DJIEKTPOEMKOCTb IIIOCKOTO https://m.edsoo.ru/845b4{73
KOHJIEHCAaTopa
121 [TapannensHOE COEMHEHNE KOHIEHCATOPOB bubmorexa HOK
https://m.edsoo.ru/d11e8ce?
122 TlocienoBaTenbHOE COEIUHEHUE but6mmorekxa [IOK
KOHJICHCATOPOB https://m.eds00.1ru/1€992920
123 DHeprus 3apsKeHHOT0 KOHAEHCcaTopa bubmmorexa LIOK
https://m.edsoo.ru/73a34f18
124 Jlaboparopnast pabdota 8 "VM3mepenue
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3JEKTPOEMKOCTH KOHeHcaTopa"

bub6nmoreka [IOK
125 Pemenue 3agau https://m.edsoo.ru/5tb2acb5
https://m.edsoo.ru/27434040
126 JIBrkeHne 3apsyKeHHON YacTUIIbI B bubmmoreka [JOK
OZHOPOJHOM JJIEKTPUYECKOM T10JIE https://m.edsoo.ru/8341d6ac
127 Pemenue 3anau
128 O00011IeHIE U CUCTEMATHU3AaIMs 3HAHUN 110 bu6nmorexa LIOK
Teme "DnekTpuueckoe moie" https://m.eds00.ru/5752603f
129 O600menue mo Teme "DIieKTprUecKoe mosie'. bubnunoreka LIOK
[IpoBepounas padora 6. https://m.edsoo.ru/cefe90e9
Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBUS
130 CYIIIECTBOBAHUS TOCTOSIHHOTO JIEKTPUUYECKOTO bubmorexa [IOK
v p https://m.edsoo.ru/233311b5
TOKa
bubnuoreka [{OK
131 14 .H /C
crownmuicH Toka. Hanpsbierie i /1 https://m.edsoo.ru/0839al15
132 3akon OMa 1t y9acTKa [enu. DIEKTPHUIECKOe bubnnoreka [JOK
COTNIPOTHUBIICHUE https://m.edsoo.ru/f14f251¢
3aBUCUMOCTb CONIPOTHUBIICHUSI OJHOPOIHOTO
133 MPOBOJHUKA OT erIZ) JIUHBI U rmi[) 5 If bubmorexa HOK
p A a man https://m.edsoo.ru/95fcdf51
MOTIEPEUHOTO CEYCHUS
134 JlaGopatopHnas pabora 6 "M3mepenue
yIE€IBbHOTO CONPOTUBIICHUS MPOBOAHUKA"
135 [TocnenoBarensHOE, MapaIeIbHOE, bubnunorexa LIOK
CMEMIAaHHOE COEJIMHEHNE ITPOBOTHUKOB https://m.edsoo.ru/236f7¢07
136 VY nenbHOE COMPOTUBIICHHUE BEIIECTBA. bubnmoreka [JOK
Pemrenue 3agau https://m.edsoo.ru/437£8300
137 Pacu€r pa3BeTBIEHHBIX ANEKTPUUECKUX LETIEH. bubnmnorexa [JOK
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[TpaBuna Kupxroda https://m.edsoo.ru/1794cf37
bub6nmoreka [IOK
138 P
CHicHAe sajad https://m.edso0.ru/3881b469
139 PaGora anekrpudeckoro Toka. 3akoH J oyt bubmuorexa [IOK
—Jlenna https://m.edsoo.ru/a3605c5¢
bu6nmoreka [IOK
14 P
0 CHICHHE sazad https://m.edsoo.ru/676 1bfOf
141 MOoOIIHOCTB 3JIEKTPUYECKOTO TOKa. TemnoBast bu6nmorexa LIOK
MOIIIHOCTb, BBIAEIAEMAasd Ha PE3UCTOPE https://m.eds00.ru/99750a6f
bubmuoreka [{OK
142 P
CHICHHE a1t https://m.edsoo.ru/eb72fc24
143 O/IC 1 BHyTpeHHEEe COIPOTUBIICHUE bubmmoreka [JOK
HCTOYHHMKA TOKA https://m.edsoo.ru/72d453af
144 3akon OMa 115 MOJTHOM (3aMKHYTOM ) bubmmoreka [JOK
BJIEKTPUYECKON LIETH https://m.edsoo.ru/221f40tb
bubmmoteka IIOK
145 P
CHieHAe sajad https://m.eds00.ru/3580b679
bubmmoteka IIOK
146 M
OHIHOCTD HCTORHHKE Toka https://m.edsoo.ru/a0ae51d8
bubmmoteka IIOK
147 Koporkoe samikaime https://m.edso00.ru/546£5632
148 Konpaencarop B 11enu mOCTOSIHHOTO TOKa bubmorexa HOK
A p B https://m.eds00.ru/3536813¢e
bubnunorexa LIOK
149 P
CHICHAC sa%ad https://m.edsoo.ru/4410cef0
150 Pemenue 3agau nmo reme "llocTostHHBIN bubmuoreka [{OK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/a7340a29
151 Pemenne 3agau mo teme "llocTostHHBIN but6mmoreka [IOK
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AIEKTPUUYECKUN TOK"

https://m.edsoo.ru/744261b8

152 Pemenne 3agau o teme "llocTossHHBIN bubmuorexa [JOK
AIEKTPUUYECKUNA TOK" https://m.edsoo.ru/eb5d4687
153 O06001IeHre U cCUCTEMaTU3aIKs 3HAaHUH 110 bubnnorexa [{OK
teme "[loCTOsITHHBIN 3IeKTpUYEeCKUid TOK" https://m.edsoo.ru/bfd7a050
O060061IeHre 3HaHUH TI0 TEME 10 TEME
154 "IlocTOSTHHBIH NEKTPUUECKUN TOK" bubmorexa HOK
P ' https://m.edsoo.ru/1885ddf1
IIposepounas 7
DJIeKTpuYecKas IPOBOAUMOCTD Pa3IMIHBIX
155 BE egB DIex IquCIiIm”I TOK BpMeTaJIJIaX bubmorexa HOK
H ' P ' https://m.edsoo.ru/da794295
CBepXIpOBOIMMOCTh
DIEKTPUYECKHI TOK B pacTBOpaxX M paciuiaBax
156 3JIEKTPOJANTOB. 3akoHbl Dapajnes ass bubmorexa HOK
P ' pater A https://m.edsoo.ru/4b423491
3JIEKTPOJIN3a
bubmuoreka [{OK
15 i T
7 DnekTpuyeckuil Tok B razax. [lmazma hitps:/m.edsoo.rw/92d92676
158 DNEeKTpUUYECKU TOK B BaKkyyMe. BakyymHble bubmmnoreka HOK
puOOpEI https://m.edsoo.ru/2E+160
159 DJIEKTPUYECKUHN TOK B MOJYIPOBOAHUKAX bubmorexa HOK
p yrip A https://m.edsoo.ru/ab61c660
bu6nmorexa LIOK
160 IT 0
OYTPOBOIMKOBLIC PHOOPBT https://m.eds00.ru/83622200
PesepBHeIit ypok. O6001ICHNE 1
161 CI/ICTI;MaTI/BZp ust 3HaHI/II>I'Iu Mo TeME bubmorexa HOK
" H" https://m.edsoo.ru/ed017d93
Kunematuka
162 PesepBHblitl ypok. O600111eH1E 1 bubmuoreka [JOK
cucTeMaTu3alus 3HaHui no teme "JIlunamuka" https://m.edso00.ru/3149956b
163 PeseprubIil ypok. O60061eHIE 1 bubnuoteka [JOK
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cucreMaru3anus 3HaHui mo reme "CraTuka
TBEpAoro Tema"

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

PesepBHeIit ypok. O000IICHHE 1

164 cUCTEMATH3AaUs 3HAHUN 110 TeMe "3aKOHBI 1 bubmaorexa LIOK
B " https://m.edso00.ru/6c0df9cc
COXpaHEHHUS B MEXaHUKE
PesepsHEIil ypok. O0001IIEHNE U
165 CHCTI;MaTHBZp W1 3HaHUH 110 TeMe "OCHOBEI 1 bubmaorexa LIOK
R . " https://m.edsoo.ru/de148976
MOJICKYJIIPHOKMHETHYECKON TEOPUH
PesepBusblil ypok. O0001IEHNE 1
P P . bubnuorexa [IOK
166 cUcTeEMaTH3alMs 3HAaHUI IO TEME 1
" " https://m.edsoo.ru/Obcc77c¢l
Tepmonuaamuka. TerioBble MaITMHBI
PesepBHeIi ypok. O000IICHHE 1
167 cUCTEMATH3alHs 3HAHUH 10 TEME 1 bubnunoreka LIOK
"ArperatHble COCTOSIHUS BelecTBa. @a3oBbie https://m.edsoo.ru/59ca5c91
nepexomanl"
PesepBurliit ypok. O0001IEHHE 1
168 CI/ICTEM&TI/ISZP WS 3HAaHUH 110 TEME 1 Bubmaorexa IIOK
" B " https://m.edsoo.ru/f2381c0c
DNeKTpUYEeCcKoe moJie
PesepBurlit ypok. O0001IEHHE 1
P P . bubnuoreka [{OK
169 CHCTEMAaTH3allus 3HaHUH 110 TeEME 1
" . . " https://m.edsoo.ru/3cae6dal
[TocTOSsTHHBIN 2NTEKTPUUECKUI TOK
PesepBHrIi ypok. O000IIIEHHE U
170 CI/ICTEM&TI/BZP W1 3HaHUH 110 Teme "Toku B 1 Bubmuorexa IOK
B " https://m.edsoo.ru/cc7681d4
pa3IUYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara uugposbie
Tema ypoka Kontpoabusbie IIpakTuueckue A p
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
B3anmoneiicTBre MOCTOSTHHBIX
bu6nmmoreka [IOK
1 MarHuTOB ¥ IPOBOJHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BekTop MarHuTHOM MHIYKIIMH.
2 [Tpun pI/Il'I cynepnos3u I/HZ MarHUTHBIX 1 bubmmorexa [IOK
p UH yrep H . https://m.edsoo.ru/4clabccb
nosiei. JImHuM MarHUTHOM MHIYKUIHUH
3 MarnuTtHO€e 1oJie TPOBOIHUKA C | bubmmorexa [JOK
tokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHHUE U | bubnuorexa [IOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
bu6nmorexa LIOK
5 Pemrenue 3agau 1
A https://m.edsoo.ru/a37a0c21
6 ITpumeHneHne 3akoHa Amnepa. | bubmuoreka [IOK
DeKTpOU3MEpUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cwuia Jlopeniia, e€ HampaBJiIeHUE U
7 MOAYJb. JIBUIKEHHUE 3apsKCHHOU | bubmmnoreka HOK
YacTULBI B ONHOPOJAHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose
but6mmorekxa [IOK
8 Pemienue 3anau 1
s https://m.edsoo.ru/504e98c7
b K
9 PaGora cunbl Jlopeniia 1 nGmroTexa O

https://m.edsoo.ru/d518bedb



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

bubnunorexa LIOK

10 Pemerme a/i2 https://m.edso0.ru/93617bd9
MarauTHoe 1oJjie B BEIIECTBE.
11 deppoMarHeTUKu nalz u bubmorexa [IOK
pp - 11ap https://m.eds00.ru/30ff9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrkos. [Ipumenenne buomorexa LIOK
pp P https://m.eds00.ru/0b58190a
dbeppoMarHeTUKoB
13 Pemenue 3agau mo reme "MarautHoe bubnuoreka [{OK
mose" https://m.edso00.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarautHoe bubnuoreka [{OK
moje" https://m.edsoo.ru/41c4ac8a
SIBneHne ANEeKTPOMArHUTHOM
15 YH uu. [IoTok BekTOpa MarHUTHOM bubmorexa [IOK
AYKHHH. P https://m.edsoo.ru/b3efalcl
UHIYKIUH
bubmmoteka IIOK
16 IC urpyKimn https://m.edsoo.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABUKYIIUXCS bubmuoreka [IOK
MPOBOJHHUKAX https://m.edsoo.ru/0235¢cc02
but6mmorekxa [IOK
20 Pemenne sanas https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 IT J
PaBiiIo JieHta https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymika bubmuoteka [IOK



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

HHAYKTUBHOCTHU B LCIIHU IMTOCTOAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
” SBnenue camounaykiuu. 3/C bubmuorexa [JOK
CaMOMHIYKLIUHU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHMTHOE 110JIE https://m.edsoo.ru/b3cOad11
bubnunoreka LIOK
25 Pemenne 3amau
A https://m.eds0o.ru/88f69d2b
26 O06o0011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAHUM Mo Teme "DIeKTpoauHamMuKa" https://m.edso0.ru/76484025
7 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.eds00.1ru/8ae09b98
Konebarenpnas cucrema. CBoOOIHBIE
bubmuoreka [IOK
28 KoJjeOaHus. ['apMoHUYEeCcKre
https://m.edsoo.ru/7¢1db385
KOJIEOAHUS
79 KunemaTtndeckoe u TMHAMUYECKOE bubmmoteka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edso00.ru/87¢e9498
DHepreTudeckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHUYECKHUX KOJIOaHUH U3 UX bubmmorexa HOK
P https://m.edsoo.ru/e3¢99692
SHEPreTUYECKOr0 U KHHEMAaTUYECKOTO
OITHCaHHUS
but6mmorexa [IOK
31 Amiumityna u daza KoaedaHui
yrau ¢ https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
10 [lepron ManbIx cCBOOOIHBIX bu6muoreka [JOK

K0Ie0aHnil MaTEMaTHYECKOTO
MasiTHUKa. [leproa cBOOOTHBIX

https://m.eds00.ru/e0399319
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https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
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KOJICOAHUH MPYKHUHHOTO MasiTHUKA

13 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie konebanus. Pezonanc https://m.edsoo.ru/72¢93d09
bub6nmoreka [IOK
34 A €0
proRoacham hitps://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Pemenue 3agaa https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koHpepeHnus "Mexanuueckue
36 K(E)JI668.HI/I$(11) BpM ?IiIKaJ'ILHLIX buGnuorexa [IOK
,)', https://m.edsoo.ru/8ef587be
MHCTPYMEHTaxX
O00011IeHNE U CUCTEMATHU3AIHS
37 3HaHUU 110 TeMe "MexaHudecKue buGnuorexa LIOK
" https://m.edsoo.ru/eb84182f
KoJIeOaHus
38 DNEKTPOMAarHUTHBIE KOJICOAHMSI. bubnnorexa [JOK
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBI3b aMINIUTYIBI
39 3a 1:1 : KOHJIEHcaTopa C aMILIUT 0};1 Bubmiorexa IOK
P a p yA https://m.edso00.ru/093{9afl
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuoreka [IOK
uiealbHOM Kojie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolme dJIEKTPOMArHUTHEIE
41 Kon}:(;aHIfj[ Brin >1<p €HHbIE Bubmiorexa IIOK
' YA https://m.edso00.ru/5¢668619
AJIEKTPOMArHUTHBIC KOJICOaHMS
IIepemennslit TOK. Pe3ucrop u
42 KOHJAEHCATOP B IIENH IIEPEMEHHOT'O buGnnorexa [IOK
A pB I P https://m.eds00.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LIeNN Bbubmuoteka [IOK
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IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akon Oma 1Sl JICKTPUYECKOM 1enn

bub6nmoreka [IOK

44
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MouiHOCTh MEPEMEHHOTO TOKA.
45 AMIUTUTYOHOE U NEUCTBVYIOLIEE buGnuorexa [IOK
A A yrom https://m.edsoo.ru/lcac6cdc
3HAYEHUE CUJIbI TOKA U HAMPSHKEHUS
46 Pe3oHaHC B 271€KTpUUECKOH LIEITN buGnuorexa [IOK
P H hitps://m.eds00.ru/087506df
bu6 K
47 Perenue 3agau nommotexa LO
https://m.edsoo.ru/al6836a4
Uneansubeni Tpancdopmatop.
48 ITpousso CTBE ne(be paqa Hp buGnuorexa LIOK
p a - TTEpeAl . https://m.edsoo.ru/f97418ae
oTpeOICHUE IICKTPUUECKOW SHEPTHH
DKOJIOTUYECKUE PUCKU ITPU
MIPOU3BOACTBE JIEKTPOIHEPTUU.
49 KyneTypa ncronb3oBanus bubmorexa HOK
YApTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUU B TOBCEAHEBHOM
JKU3HU
bubmmoteka IIOK
50 Pemenue 3agau
A https://m.edsoo.ru/ee6677ed
bu6nmorexa LIOK
51 Pemenue 3agau
o https://m.edsoo.ru/7cab59{8
O000I11IeHNE U CUCTEMATHU3ALHS
52 3HAHUU 10 TeMe "DIEKTPOMArHUTHEIE Bubmorexa IOK
" P https://m.edsoo.ru/401024a9
KOJIeOaHUs
MexaHu4yecKkue BOJHEI. but6mmorekxa [IOK
53
XapaKkTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXAaHUYECKUX BOJTH bubnuorexa [JOK



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKkTepUCTUKH 3ByKa bubmmorexa LIOK
yi. Sdpaitep Y https://m.edsoo.ru/138b6f09
56 Undpa3syk u yiabtpassyk. lllymosoe bubmmoreka [JOK
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.eds00.ru/7380038f
bu6nunoreka LIOK
57 P
ClHieHHe sa/at https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMarHUTHBIE BOJTHBI. bubmmoreka [JOK
N3nydyenne 3J1eKTpOMarHuTHHIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818¢c
[IIxana 31€KTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHue 31eKTPOMarHuTHBIX bubmmorexa [IOK
P P https://m.edsoo.ru/49be119e
BOJIH B TEXHUKE U OBITY
[IpuHUUIIBI paIOCBS3U U
61 TeJNeBUICHUs. Painookanusi. bu6mmoreka IIOK
DIIEKTPOMarHUTHOE 3arpsi3HEHUE https://m.eds00.ru/9196f18
OKPY’KaroIllel cpebl
6 KonTponbHas padbora no teme bubmmnoreka HOK
"Konebanus u BoiHbBI" https://m.edsoo0.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubnnorexa [JOK
pacrpocTpaHeHus CBeTa https://m.eds00.ru/f9566406
Pemienue 3a1au Ha npUMEHEHUE
64 3aKOHA MPSIMOJIMHEUHOTO bubmmorexa [IOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHEHHUs CBeTa
65 OTtpaxenue ceta. [limockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBeta. AGCONIOTHBIN U bubnuotexa [JOK



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
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https://m.edsoo.ru/49be1f9e
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https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb

OTHOCHUTEJIbHBIN MTOKa3aTellb
npenomiieHus. [lomHoe BHyTpeHHee
oTpaxxeHue. [IpenenbHblid yro
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/bc2e55¢cd

Pemenue 3agau Ha npuMeHEHUE

bu6nunorexa LIOK

67 3aKOHOB OTpaxke eJIOMJIE
HOB 01p HIAL M TIPCIIOMITCHIA https://m.edsoo.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jucnepcust
. bubnuoreka [{OK
68 cBeta. CI0KHBIA cocTaB 0eI0ro cBera.
https://m.edsoo.ru/d8e1c3be
LBer
69 JInn3pl. POKyCHOE pacCTOSHUE U bubnuorexa [IOK
OIITHYECKas CUjia JIMH3bI https://m.edsoo.ru/60441359
70 [TocTpoenue n300paxeHuii B TMH3aX U bubmmoreka [JOK
HUX cUcTeMax. Y BeJIMYESHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHUH, MOIIYYAEMBIX C bubnuorexa [IOK
p ’ yi https://m.edsoo.ru/5a868f09
IIOMOIIIBIO JTUH3
72 I'na3 kak omrudeckast cucreMa bubnmorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. ITpenensl
73 o I/IMGHI/IMOJ;[TI/I FGEMJ;T NUECKOU bubnmorexa [IOK
p p https://m.edsoo.ru/cd174al0
OIITUKHU
74 CKOpOCTb CBETA U METOBI €€ bubnnorexa [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75 HUCIepcus cBeTa
A P https://m.edsoo.ru/1el6ccbe
b K
76 WnTepdepennus ceera nomotexa LO

https://m.edsoo.ru/5fc0c638
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KorepeHTHbie HCTOUHUKH. Y CIIOBUS

77 HaOJIIOJICHUS MAKCUMYMOB H buGnuorexa [IOK
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubnuorexa [{OK
78 Pemenne 3axa- https://m.edsofru/3061de2b
bubnuorexa [{OK
7 lpuvenenue unrephepentun https://m.edsofru/6686db08
bubnuorexa [{OK
80 Jlupaicuuns cera https://rn.edSO(])_.[ru/ 12ed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bubnuorexa [{OK
82 Pemenne sana- https://m.edsofru/d58041 la
23 [TonepeyHOCTH CBETOBBIX BOJIH. Bbu6mmotreka [JOK
[Tonsipuzanus ceeta https://m.edso0.ru/e9890fe9
bubmmoteka IIOK
84 Pemerre 3a1as https://m.edsogru/056c8158
85 CBeToBBIE BJICHUS B IPUPOJIE bubamorexa LOK
https://m.edsoo.ru/0b36363d
26 O06o01eHre 1 cucTeMaTu3aIus bubmuoreka [JOK
3HaHui o Teme "OnTuka" https://m.edsoo.ru/8a14748b
%7 KonTponbHas padbora no teme bubmuoreka [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1pl npuMEeHUMOCTH
28 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAUHAMUKA U IIPUHLIUIT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIIBHOCTH
89 IToctynatel cnennaibHON TEOPUU bubnmnoreka [JOK
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OTHOCUTCIIBHOCTH

https://m.edsoo.ru/c56f05¢cb

[IpocTpaHcTBEHHO-BPEMEHHOM
untepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NpU4UHHOCTH.

bu6nmoreka IIOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame1JIeHne BpPEeMEHH U COKpAIlEHUE
JUTUHBI
01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubnnorexa [JOK
YaCTHUIbI https://m.edsoo.ru/853a64fc
CBs3b MacChl C SHEPTUEH U
92 MMIYJbCOM PEISTUBUCTCKON YaCTHUIIbI bubmmorexa [IOK
Y P HEL https://m.edsoo.ru/b6258fa
DHeprusi NoKos
93 PaBHOBECHOE TEIIOBOE U3JIYyYEHUE bubmmorexa [TOK
i https://m.edsoo.ru/f54035a5
bubnuoreka [{OK
94 B
3aKOH cMellieHns BitHa https://m.edsoo.ru/1¢5ff752
95 I'mnotesa M. Ilnanka o kBaHTax. bubmuoreka [{OK
DOTOHEI https://m.edsoo.ru/a5ffa218
bubmmoteka IIOK
6
? DHEprIT M HMIYIBC OTOHA https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. OnbiTe A. T bubmmnoreka HOK
CroneroBa. 3akoHbl poTorPdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHnue DUHIITEHA 17151
98 dotoaddexra. "Kpacnas rpanuima" bubmorexa [IOK
P rparmil https://m.edsoo.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbite [1. H. bubmmoreka [JOK
JleGeneBa https://m.edsoo.ru/64b4f966
100 BoxHoBBIE CBOMCTBA YaCTHUI] bubmuoreka [{OK
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Bounsl ne bpoia. /InuHa BoJIHBI e
Bpoiinst u pazmepsl obaacTu
JIOKAJIU3aLNH IBUKYILIEUCS YaCTULIBI

https://m.edsoo.ru/f59cfcec

bubnunorexa LIOK
https://m.edsoo.ru/5df8bafl

102 KopnyckynsipHO-BOJTHOBOH AyajIN3M bubmorexa LOK
PHyCKy AP Y https://m.edsoo.ru/8ccab62a
103 Judpakiuus 37eKTpOHOB Ha Bu6muotexa [JOK
KpUCTAJUIAX https://m.edsoo.ru/30dbal8c
Crennduka u3MEpEHUH B MUKPOMHUPE.
104 COO?H?HIGHI/M Helc))n e eHéHH(fCTef/'Ip bubmorexa LHOK
. el https://m.edsoo.ru/65783dec
I'eitzenbepra
bubnuoreka [{OK
105 Pemenne rpaguieckux sanad https://m.edsoo.ru/e70195bd
bubmuoreka [IOK
106 P é
CHICHHE PACHETHRIX 3a/at https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo Temam: Bu6 10K
HOIuoTeKa
107 "O CTO", "K -
CHOBR ’ "OpHyCKyngHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJiu3M
OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
108 aroMma. IImanerapnas Mojiens aTomMa bubmorexa LHOK
) p A https://m.edsoo.ru/312b750a
Pezepdopna
bu6nmorexa LIOK
10 I1 b
9 OCTyTIathl bopa https://m.edsoo.ru/404dfa9a
110 Buast ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
3HEPIrUM aToMa BOIOpOAa https://m.edsoo.ru/cf74bl1a
11 CHOHTaHHOE U BBIHYKJICHHOE but6mmorekxa [IOK
U3JIy4YEeHHUE CBETa https://m.edsoo.ru/f945d85¢
112 Jlazep bu6muoreka [JOK
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113

Hyxnonnas mozeins saapa

I'eitzen6epra-iBanenko. 3apsa u
MaccoBOe 4ucio sapa. M3oTomnsl.

Pa,I[I/IoaKTI/IBHOCTB

https://m.edsoo.ru/2288a0c4

bubnunorexa LIOK
https://m.edsoo.ru/34ada5de

114

3aKOH pal0aKTUBHOIO pacnaja.

CBoiicTBa HOHU3UPYIOIIETO
usny4yeHus. Biusnue

pPaarOaKTHUBHOCTHU HA KMBBIC

OpraHru3MBbI. HOSI/IMeTpI/IH

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

115

116

117

118

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

TCPMOAACPHOT'O CHUHTEC3A.

OKOJIOTHYECKHE aCIICKThI pa3BUTHA

AJIEPHOMN SHEPrETUKH

Mertoast perucrpanuu u

UCCIIEIOBaHMS YJIEMEHTAPHBIX YacTHII.
@dyH1aMeHTaIbHbIE B3aUMOCHCTBUS.
bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiIrooHHas MOsieNnb

aJIpOHOB

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas MaTtepus U TEMHas
sHeprus. EnuncTBo pusnueckoit

KapTHUHBI MUpa

OTaIbl Pa3BUTHA aCTPOHOMUMU.

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

bu6nmorexa LIOK
https://m.edsoo.ru/lac08as5b

bubmuoreka [{OK
https://m.edsoo.ru/c026fd37

bu6nunorexa LIOK



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

3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTh 3aKOHOB (PU3UKU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

bub6nmoreka [IOK

119
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX https://m.edsoo.ru/39¢44028
HCCIIeIOBaHUM
CoBpeMEHHbBIE ONITUYECKUE
bu6nmorexa [IOK
120 TEJIECKOIIbI, PaIUOTEIECKOTIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Be3nus,
. bubnnorexa [JOK
121 SIpKUE 3BE3bI, IUNIAHETHI, KX BUJAUMOE
https://m.edsoo.ru/aac588eb
JIBIDKCHHE
Conneunas cucteMa. CoJHIIE.
122 ConHeuyHast aKTUBHOCTh. ICTOYHHK bubmorexa [IOK
o https://m.edso00.1ru/22748eb4
sHepruu CoJiHIIA U 3BE3]T
3BE3/bI, X OCHOBHBIE
123 XapakTepucTuku. Jlnarpamma bubmorexa [TOK
., P P o P . https://m.edsoo.ru/42169944
CIIEKTPATBHBIN KJIACC — CBETUMOCTD
124 3Be3/IbI II1aBHOH MOCIIEIOBATEIIBHOCTH bubmmorexa [OK
https://m.edsoo.ru/b3¢cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIe MPECTABIECHUS O bubmuoreka [IOK
MIPOUCX 0K ICHUH U dBOJonUK CoJHIa https://m.edsoo.ru/d09da494
1 3BE311. DTanbl )KU3HU 3BE3]
Mieunsiii [1yre — Hama ['anakTuka.
126 Tumne! ramakTuk. YépHbIE OBIPHI B bubmorexa HOK
- ep AbIP https://m.edsoo.ru/7cd10a0a
sipax rajJakTUK
127 Bcenennas. Pacunpenne BeeneHHoi. bubnmnorexa [JOK

3akoH Xab6mna. Teopus bonbuioro

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



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
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https://m.edsoo.ru/3dbdf0d2

B3phbIBaA. PenukToBoe H3JIyUCHUC

128

129

130

Macmrabnas ctpykrypa BeeneHnoii.
MeraranakTuka

Hepeménnsie mpo0aeMbl aCTpOHOMHUHT 1

DuU3nYeCcKui MPAKTUKYM 110 TEME
"UccneqoBanue MarHUTHOT'O IOJIA
IMOCTOSTHHBIX MarHUTOB' MJIM
"UccnenoBaHue CBOMCTB
dbeppomMaraeTHKoB" UiIu
"UccnenoBanue ASHCTBHS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

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

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

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

131

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cuisl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJibl TOKa" WU
"Onpenenenre MarHUTHOM MHAYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

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

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sSBICHUS

3JIEKTPOMAarHUTHOM MHIYKIUU'" WIIN 1
"Onpenenenrie MHAYKIIMA BUXPEBOTO
MardHMTHOTO mois"

https://m.edsoo.ru/c36658da

133

Pu3NYecKuil TPAKTUKYM I10 TEME
"UccnemoBanue SIBICHUS
camounaykiun" win "COopka Moienu
AJIEKTPOMArHUTHOIO reHeparopa"

but6mmorekxa [IOK
https://m.edsoo.ru/b8fb6391

134

®u3NYecKuil TPAKTUKYM 110 TEME 1

but6mmoreka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
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"N3mepeHue mepuojia CBOOOTHBIX
KOJIcOaHUI HUTSHOTO U TIPY>KMHHOTO
MAasiTHUKOB"

https://m.edsoo.ru/5d159d35

135

Pu3N4eCKU IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHuEe SHEPTUU B
IPYXKUHHOM MasiTHUKE"

bubnunoreka LIOK
https://m.edsoo.ru/a28026bd

136

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOTO TOKa
Yepe3 MOCIIeI0BaTeNIbHO COSTMHEHHBIC
KOHJIEHCATOp, KaTyLIKY U pe3uctop"”
win "UccrnenoBanue paboThl
HMCTOYHUKOB CBETA B LIETIH
MepPEMEHHOTO TOKa"

bubnunoreka LIOK
https://m.edso00.ru/89dc2d90

137

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3ydyeHue napameTpoB 3ByKOBOM
BOJIHBI"

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

138

Du3nUeCcKUu IPAKTUKYM I10 TEME
"N3mepenne mokazaresns mpeioMIeHus
crexna" win "llonydyenue
M300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKajia v JUH3bI"

bubnmorexa LIOK
https://m.edsoo.ru/42569¢al

139

Pu3nYecKuil NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BEIlleCTBa
(Ha mpuMepe KUJIKHUX JIUH3)" WIn
"N3mepeHue pOKyCHOTO pacCTOSHUS
pacceuBaroIuX JINH3"

but6mmorekxa [IOK
https://m.edsoo.ru/b879{b3f

140

®u3NYecKuil TPAKTUKYM 110 TEME
"HaGnronenue qudpakumm,

bu6nunorexa LIOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
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uHTEp(EPEHITNN U MOISIPU3AIAH
ceera"

141

Pu3n4eCcKUul IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PENSTUBUCTCKUX YacTull (110
dororpadusM TPEKOB 3apsHIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

bubnunoreka LIOK
https://m.edsoo.ru/63756¢47

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue noctosHHoi [lnanka Ha
ocHoBe uccienoanus Gporodrdpdexra"
wiu "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspKkeHus"

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

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
Pa3peKEHHOT0 aTOMapHOTO BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

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

144

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCHOIB30BaHUEM J103UMeETpa”
wim "M3yuenue nornomenus 6era-
YacTHILL aTFOMUHUEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabebe

145

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaOaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPWJIOKEHUN AJIs ONIPEACICHUS
MOJIOXKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE

but6mmorekxa [IOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
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co3Be3iusi CeBepHOro Mnoymapus u
spkue 38€3a61" win "HaOmroneHus B
teseckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3THBIX CKOILICHUN"

O060011eHNEe U CUCTeMAaTU3aIH
3Hanuil. Posib GU3MKK 1 aCTpPOHOMHH B

bu6nunorexa LIOK

146 3KOHOMI/I‘IC£JKOI/I, TeXHonf)mquKOI/I, hitps://m.cdsoo.ru/ad6ddeed
COITMATbHOM U ATHYECKOM chepax
JIeITEIIbHOCTH YCIOBEKA
O06o001IeHe U CUCTEMaTH3aIs
147 3HaHuid. Postb 1 MecTo pu3HKY 1 bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edsoo.ru/18f19f7¢c
KapTUHE MHpa
O06o001IeHe U CUCTEMaTH3aIs
3HaHuil. Poss ¢pu3ndeckoi Teopun B
OPMHUPOBAHUH MPEJICTABICHUN O
148 inﬁancxoﬁ KaprIHe MHpa, MECTO bubamorexa LOK
. https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHbIX NPEJCTABICHUN O MPUPOJIE
149 O00011eHNEe U CUCTEMATU3ALIS bubmmoreka IIOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS bu6nmorexa LIOK
3HaHuM 1Mo teMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHui mo TeMe "InHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHre U CUCTEMATU3 AL
152 3HaHu# no Teme "CraTtuka TBEpPAOro bubmmorexa TIOK

Tema"

https://m.edsoo.ru/3cca482¢



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
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O00011eHUE U CUCTEMATU3ALMS

bubnunoreka LIOK

153 3HAHUHU 110 TeMe "3aKOHBI COXPaHEHHUS
. o P https://m.edsoo.ru/32a4d1a0
B MEXAHHUK
O0001IeHNE U CHCTEMATH3AIUS
. " bubnunoreka LIOK
154 3HaHui Mo teMme "OCHOBEI httos://m.ed /ed4d0ca8
. ps://m.edsoo.ru/e ca
MOJIEKYJISIPHO-KMHETUYECKOI Teopun”
O000111eHNE U CUCTEMATU3 AL
. " bu6nmorexa [IOK
155 3HaHUM 10 TeMme "'TepMoInHaMuKa.
" https://m.edsoo.ru/c63f7c10
TeroBbie MaITUHBI
O0600I11IeHNE U CUCTEMATU3AIUS
156 3HaHUM Mo Teme "ArperatHbie bubnnorexa [JOK
cocTosHu Beniectsa. Pa3oBbie https://m.edsoo.ru/1d36b5bl
nepexopl"
O000I11IeHNE U CUCTEMATU3ALUS
N " bubnunoreka LIOK
157 3HaHUH N0 TeMe "DIEeKTpUIecKoe
" https://m.edsoo.ru/3bf0def9
oJie
O00011eHNEe U CUCTEMATU3ALMS
. " . bubmmoteka IIOK
158 3HaHui 110 TeMe "llocTosSHHBIN
. " https://m.edsoo.ru/71453ee6
3JIEKTPUUYECKUNA TOK
O00011eHNEe U CUCTEMATU3ALIS
o " bubmmoteka IIOK
159 3HaHUU 110 TeMe "TOKHU B pa3IUUHBIX
cpeax” https://m.edsoo.ru/3d40077a
160 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHWH 1m0 TeMe "MarauTHoe noie" https://m.edsoo.ru/3b4c06ae
PesepBHelit ypok. O6001ICHHE 1
. bubmunoreka IHOK
161 cucTeMaru3alys 3HaHuM 110 TeMe &
" " https://m.edsoo.ru/053e2248
DNEeKTpOMAarHUTHAST UHTYKIIHS
162 PesepBHblit ypok. O60011eHNE U bu6muoreka [JOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
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CHUCTEMATH3AIMS 3HAHUA 10 TEME
"Mexanndeckue KoiaeOanusg"

https://m.edsoo.ru/d6310bfd

PesepBHeiit ypok. O600ICHHE 1

. bu6nmorexa [IOK
163 CHCTeMaTH3aIlus 3HaHUH 110 TeMe
" " https://m.edsoo.ru/5e2bb83d
DNEKTPOMArHUTHBIE KOJICOAHS
PesepBHbIil ypok. O0001ICHHE U
L64 CHCTEeMaTU3alMsl 3HaHUH 110 TeMe bubmuorexa [IOK
"MexaHn4yecKue 1 3JEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurblii ypok. O00011I€HIE U
P P . bubnuoreka [{OK
165 CcHUCTEMaTH3aIus 3HAaHUH 110 TeMe
" " https://m.edsoo.ru/52ad1603
Onrtuka
PesepBurblii ypok. O00011I€HIE U
P P . bubnnorexa [IOK
166 CHUCTEeMaTH3allMsl 3HaHUH 10 TEME
" " https://m.edsoo.ru/5beclc65
OcnoBel CTO
Pesepenbiit ypok. O6001meHne 1
167 CI/ICTI;MaTI/I?,ZIl:I)I/I?[ 3HAHUH 110 TEME bubmmorexa OK
" . " https://m.edsoo.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOH Ayanu3m
PesepBnbiit ypok. O6001meHne 1
P P . bubnuoreka [{OK
168 CHCTeMaTH3aIlnsl 3HaHUH 110 TeMe
" " https://m.edsoo.ru/1f511654
®usznka aToma
PesepBHeiit ypok. O6001IeHNE U
169 CHUCTeMaTH3allusl 3HaHUH 10 TEME bubmuoreka [{OK
"®du3rka aTOMHOIO sapa U https://m.eds00.ru/905¢5¢ce0
3JIEMEHTAPHBIX YACTHIL"
PesepBHbIil ypok. O6001ICHNE 1
P P . bubmuorexa [{OK
170 CHUCTEMaTH3aIus 3HAaHUH 110 TeMe

"JneMeHTH! acTpodu3uku”

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

170

16






YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®duzuka 10 k1. YueOnuk(yrimyosieHHs ypoBeHb) / KacbsinoB B.A. - [lpoda
,2018,22
3anauum o pusuke s TpOPUIBHON MIKOJIBI C MpuMepaMu perennil/ Kupuk

JLA. I'eapenmreitn JI.O., I'enbdprar U.M.UJIEKCA 2012

METOANYECKHUE MATEPUAJIBI JJJISA YUUTEJIA
Terpans aiist madbopaTopHbBIX padoT k yueOHuKam B.A. KacbsitHoBa/ 6a30BbIi U

yriyOJIeHHBIN ypoBeHb, 10 kiace, "[Ipocsemienue” 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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