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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKEe HAa YPOBHE CpPEIHETO OOIIero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKCHHWM W TPeOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeacTaBieHHbIXx B PI'OC COO, a takxe
c yu€roM (enepasibHOM paboueid mnporpamMmbl BocnuTaHuss W Konuenmuu
npenoaaBaHus yueOHoro mpeamMera « Pu3nka» B 00pa30BaTENbHBIX OPraHU3AIHIX
Poccuiickoii @enepanuu, peaau3yolnX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIBbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4e0HOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0Yy4YaroIIHUXCH.
[IporpamMma 1o ¢u3uke AaéT MpeACTaBICHHE O LEIX, COACpKaHWM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U PA3BUTUSA OOYYAIOUIUXCS CpEACTBaAMU
ydeOHoro npeameta « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3ydyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEan30BaAThH
3aa4 MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
MPOSIBIICHUSI CBOMX HWHTEIUICKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
OoOy4aroluMcsi, KOTOpble HEOOXOAMMBI Uil TMPOAOJDKEHUS OoOpa3oBaHMs B
OpraHu3alMsIX MpPOPECCHOHANBHOIO O00pa30BaHMUA IO PA3JIUYHBIM  (U3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B nporpamme o pusmke onpenensiroTcs miaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (uU3MKM Ha YpOBHE CpenHero oOiero oOpa3oBaHUS: JHYHOCTHBIC,
MeTanpeaMeTHbIE, MpeaMeTHble (Ha  yriyOonéHHoMm  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJabTaTaM OOydYaloIIUXCs, OCBOMBIIHNX
nporpamMmmy 1o Gpu3nke Ha YpoBHE CpeHEro o011ero oopa3zoBaHus Ha yriryOaEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

[Iporpamma 1o Qpu3MKe BKIFOUYALT:

TJIAaHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca GU3HKHU Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCJIe IPEIMETHBIC PE3YyIbTATHI IO TOJaM O0yUYCHUS;

cojiepkanue yueOHoro npeamera «@usukay 1o rojgam oOy4eHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBITh
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU JUTsl COCTABIICHUS CBOUX Pab0OYMX TPOTPaMM.

[TporpamMma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
NPEIOCTaBICT BO3MOXKHOCTH I  peaju3alliid  Pa3IUYHbIX METOIUYECKUX
MOJIXOJIOB K TPENoAaBaHui0 (U3UKH HA YIrIyOJIEHHOM YypOBHE TPU YCIOBUHU
COXpaHEHUs 00sA3aTeTbHOM YacTH COIEPKaHUS Kypca.

®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY



3HaHUM 00 okpykatoieMm mupe. LIIKonpHBIN Kype PU3UKH — CUCTEMOOOpa3yIONTUiA
JUTISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u acTpoHoMmen. Mcmonap3oBaHME W AKTHBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO0 XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYeHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBOMcTBaMu. M3yueHue (Pu3uKu
BHOCHT OCHOBHOMW BKJIaJl B (JOPMUPOBAHHE E€CTECCTBEHHO-HAYYHOW KapTHHBI MHUpa
oOy4arorierocsi, B pOpMHUPOBAHNE YMEHHUI MPUMEHSTh HAYYHBIA METOJ TTO3HAHMUS
MIPY BBIMIOJTHEHUU MU YUE€OHBIX UCCIICTOBAHHM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CPEHETO 00IIer0 00pa30BaHus MOJI0KEH
pAIl Uael, KOTOPhIE MOKHO PACCMATPUBATh KAK MPUHIIUIIBI €70 OCTPOECHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUHM C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B COOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeMHEH BOKPYr (Qusnueckux Teopud. Bemgymum B Kypce sBISeTcCs
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSAX MATEpHUH, BEIIESCTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaa (PU3UYECKON HAYKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(buU3HUKHU C pa3BUTHUEM OOLIECTBA, a TAK)XKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMHU
Y DKOJIOTUYECKUMU MTPoOIeMaMHu.

Hoea npuknaonon nanpaeiennocmu. Kypc usuku yriryoiEHHOTO ypoBHS
MpEANoaraeT 3HakOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKHUX
MPUJIOKEHUN HK3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3konozuzayuu peanusyercss NOCPEACTBOM BBEIACHUS DIIEMEHTOB
CONlep KaHMs, TOCBAIIEHHBIX OKOJOTHYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKUA M TEXHOJIOTHH, a TaKkXke OOCYXICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHMe cojiepKaHus MIPOTPaMMbI TT0 (PU3HKE JOJHKHO OBITH MOCTPOEHO HA
MPUHITUTIIAX CHCTEMHO-JIEATeILHOCTHOTO moaxoaa. s gusuku peamusamus 3THUX
MPUHITUTIOB 0a3MpyeTCsl Ha MCIOIB30BAHUH CAMOCTOSTEIILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBYyolero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHUYECKOTO OSKCIEpPUMEHTAa,
BKJIIOYAIONIETO (POHTAIBHBIE YYEHUUYECKHE OMBITHl NP HM3YYCHUH HOBOTO
MaTepuana, JabopatopHbie pabOThl U PabOTHI MpakTUKyMa. [Ipu 3TOM BO3ZMOYKHBI



JIBa crioco0a peanusaiuu Gu3nuecKkoro npakTukyma. B nepBom ciyyae npakTUKyM
npoBoauTcs ymbo B koHIle 10 m 11 kmaccoB, nu0O Mocie MEPBOTO M BTOPOTO
MOJIYTOJUN B KaXKIOM W3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padbor
IPaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPHIE MPOBOJAATCSA B Ipoliecce
u3ydeHus: pazzuena (temsl). [Ipu sTom moj paboTramMu TpakTUKyMa MMOHUMAETCS
CaMOCTOATENILHOE  HCCIEOBaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi HHCTPYKIIHH.

B nporpamme 1o ¢usnMke cHCTEeMa YYEHHUYECKOTO SKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa NpECTaBiICHAa €IWHBIM MepeyHeM. BriGop
TEMAaTUKH JJI 3THX BHJIOB YYCHHUYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTcs
OBJIAJICHAE OOYYaIOMUMHCS YMCHHUSAMH TPOBOJUTH TPSIMBIE W KOCBECHHBIC
U3MEPEHHS], WUCCICIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yAENSIeTCs PEIICHUIO0 PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu aTOM N171s1 pacUETHBIX 3a]1a4 TPUOPUTETOM SIBJISIOTCA 337]a4M C SIBHO 3a/IaHHOU
¥ HESBHO 3aJJaHHON (PU3NYECKON MOEIBIO, TO3BOJISIONINE TPUMEHSATh N3YUCHHBIC
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJIHOTO paslena Kypca, TaK U HWHTETPUPYS
MpUMEHEHUE 3HaHUW U3 Pa3HbIX pa3/esoB. st kKaueCTBEHHBIX 3a71a4 PUOPUTETOM
SBJIIOTCSL 3aJlaHusg Ha OOBSCHEHHE/TpeCKa3aHue MPOTEeKaHUsl (U3HUUYECKUX
SBJICHUW U TIPOIIECCOB B OKpY’KAIOUIEH JKU3HU, TpeOyroiue BbiOopa Ghu3ndecKon
MOJIEJIH JIJIsl CUTYaIl|H MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedoBanusimu @I'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecrieueHunto yu4eOHoro mporecca Kype Gusuku yriryOs€HHOTO YPOBHS Ha YPOBHE
cpenHero oOiero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSX IMPEIMETHOTO
kabuHeta. B kaOunHere (U3MKM JOKHO OBITH HEOOXOAMMOE J1abopaTOpHOE
o0opya0BaHUE JIJIS BHITTOJTHEHHS YKa3aHHBIX B MPOTPaMMe 10 PU3HKE YICHUICCKUX
OTIBITOB, TAOOPATOPHBIX PAOOT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
o0opy0BaHUE.

JlemMoHCcTpallMoHHOE  000pyZoBaHHe (OpPMHpPYETCS B COOTBETCTBHHM C
NPUHITUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JEMOHCTpAIui s
UCCJICMOBAHMUSI  WM3Yy4YaeMbIX  SIBIEHHW ©  TPOIECCOB, JMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHU.

JlaGopatopHoe o00OpyI0OBaHHE [IJIi YYEHHMUYECKUX NPAKTHUYECKUX padoT
dbopMupyeTcss B BHIC TEMaTUYSCKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére
OHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. TemaTnueckue KOMIUICKTHI
7a00paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, & TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMU HEJIIMHU U3yUeHUs] PU3UKHU B 0011eM 00pa30BAHUU SIBJISIFOTCS:

dbopMHupoBaHHEe WHTEpPECa H CTPEMJICHUS OOYYaOIMXCS K HAYYHOMY
WU3YYECHHUIO TPUPOJBI, PaA3BUTUEC WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
HCCIIEIOBATENBCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

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

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOIB30BAHUEM (DU3UYECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX cdepax Oymyiein
npoecCUOHANBHON  JESATENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JanbHEeeMy 00y4eHUI0 B 5TOM HalPaBJICHUH.

JocTuxeHnre 3TUX 1eneld 00ecreynuBaeTCsl PelIeHUEM CIEAyIONUX 3a/1ad B
npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEITHETO OOIIEro 00pa3oBaHusI:

MpPUOOPETEHNE CUCTEMbI 3HAHUN 00 OOIMMX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYI0  (U3uKy,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bu3nYecKUX SBJICHUM B MPUPOAC U ISl TMPUHATHUS MPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CIIOCOOO0B PEIICHMS Pa3IMYHbIX 33/1a4 C IBHO 3aJIaHHON (hU3UICCKOU
MOJIE/IBIO, 3a/lad, TOAPa3yMEBAIOIIUX CAMOCTOSITEIBLHOE CcO3/1aHue (U3UYECKOU
MOJIEIN, aJE€KBATHOM YCJIOBHUSM 3aJlaud, B TOM 4YHUCJIE 3a7a4 HWHXXEHEPHOIO
Xapakrepa;

MOHUMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JCHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TIPOBEACHUS
bu3nYecKuX OHKCIEPUMEHTOB, aHaJIM3a M HUHTEpIpeTanuu uHpopMaiuu,
ONpeIeNICHHS JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IPOECKTHO-HCCIEA0BATEIBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodecCUOHATbLHON e TEILHOCTH, CBA3aHHOMN
¢ (pU3HUKOM.



B cootBerctBun ¢ TpedboBanusmu DGI'OC COO yrinyOna€HHBIH YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEro OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJAODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (DPU3HKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHBIN ypoOBEHb) HA YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MEepeueHb JabopaTOpHBIX U
IPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JENacT BBIOOP
pOBENCHUs J1a0OPAaTOPHBIX PAbOT M OMNBITOB C YYETOM HWHIWBHIYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNIbHas HayKa o mpupoje. Hayunslii MeTo mo3HaHus u
METO/Ibl UCCIIEI0BaHUS (PU3NYECKUX SIBJICHUM.

OKCIEpUMEHT U TEOopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpPUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHHUd  (U3MYECKUX  BEIWYMH  (a0CONIOTHas W
OTHOCHUTEJIbHAs).

MonenupoBanue (pU3NYECKUX SIBJICHUNA M MPOIECCOB (MaTepuaabHasi TOUKA,
aOCOJIIOTHO TBEPAOE TENO, UACANIbHAS KUAKOCTb, UICANIbHBIN I'a3, TOUSUHbIHN 3apsiy).
['unore3a. PU3NYECKHUI 3aKOH, TPAHULIBI €0 NPUMEHUMOCTH. DHU3nyecKas Teopusl.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIBHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npaKkmuKym.

W3mepenune cuibl TOKAa M HANPSHKEHUS B L€ MOCTOSITHHOTO TOKA MPY TOMOLIA
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bu3NYECKUX BETMYHH MIPU MOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3zpnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Tpsimast 1 oOpaTHas 3a1a4u MEXaHUKH.

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

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) U
YCKOPEHUE MAaTepUaJIbHOW TOYKH, MX IMPOEKIHA HAa OCH CHUCTEMBI KOOpPIHHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEpUATIBLHON TOUYKU OT BPEMEHU U MX
rpaduku.

CBobOogHOe mMmaneHue. YCKOpeHHe CBOOOIHOTO majacHHUsA. J[BHKeHUE Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHS] MaTEepUATIbHON TOYKHU OT BPEMEHU U UX T'padUKu.



KpuBonnHeitHoe  nBWKEHWE. J[BUKEHHME  MaTepuasbHOW TOYKHA IO
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparmieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CHUIAOMETD,
JB>)KCHUE CHAPAIOB, LIEMHBIE, IECTEPEHYATHIE U PEMEHHBIE MIEPEIAYN, CKOPOCTHBIE
JTUTHL.

Hemoncmpauuu.

Mopnenb cucTteMbl OTCYETA, WIUTFOCTPALUs KMHEMAaTHYECKHX XapaKTEPUCTHUK
JIBHOKCHUS.

Crioco0b! uccieoBaHusl IBUKEHUI.

MtrocTpanys nNpeaenbHOro Nepexoia i N3MEPEHHE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaOmronenue ABMKEHUs Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HampasneHnue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUME ITyTEN, TPAEKTOPUH, CKOPOCTEN IBHKEHUS OAHOTO U TOTO K€ TEJa
B Pa3HBIX CUCTEMAaX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

W3yyeHne HEpaBHOMEPHOTO JIBMXKEHHS C IIEJIbIO OINpPEAEIICHUs] MTHOBEHHOM
CKOPOCTH.

W3mepeHne yCKOpeHHs MPU MPSAMOIMHEITHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IIYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHHs  (PEKOMEHIO0BaHO
WCIIOJIb30BaHNe IU(PPOBOM 1Ta0OPATOPHH).

N3ydenue nBuxeHus Teaa, OpoieHHOro ropu3oHTaibHo. [IpoBepka runoTessl
O MNOpAMOM MNPONOPUUOHAIBHONW 3aBUCHMOCTH MEXAY JajJbHOCTBIO IMOJETA H
HA4aJIbHOU CKOPOCTHIO TEJA.

W3yyeHue NBUXKEHHUSA Tella MO OKPYKHOCTH C MOCTOSHHOW IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Mepro/ia 0OpalleHuss KOHUYeCKOro MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIUn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHbie CUCTEMBI OTcuéTa (OmpeescHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3unny CuJl.

Bropoi 3akoH HproToHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuaibHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJEHTHOCTh T'PAaBUTALMOHHOM H
WHEPTHON MAaCCBI.

Cuiia TsiKecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO Ma/IEHUS OT BBICOTHI HAJl
MMOBEPXHOCTHIO IJIAHETHI M OT TeorpadudecKoil mmpoThl. JIBmKeHNE HEOSCHBIX Tell
U UX cCyTHUKOB. 3akoHbl Kemnepa. [lepBas kocmuyeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBMXKyllerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUS U CUJIa TPCHUS MOKOS.
Koaddumment tpenus. Cuia conpoTUBIEHUS NPU ABUKEHUH TeJa B KUIAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHMUS.

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

TexHHYeCKre YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGmronenue nBrKEHUS TNl B MHEPIUAIBHBIX U HEMHEPIUAIBHBIX CUCTEMaXxX
OTCYETA.

[IpyHIMT OTHOCHUTEIBHOCTH.

Kauenne pAByXx UWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJUMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJAEHCTBYIOIIEH TPUIIOKEHHBIX K Ty CHII C TPOU3BEACHUEM
MACCHhI T€JIa Ha €r0 YCKOPEHUE B MHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHII, BOBHHKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

HN3mepenune macc mo B3auMOJCUCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NIOABEME U TAJCHHH.

[leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TruUIOTE3bl O HE3aBUCHUMOCTH BPEMEHM [IBHDKEHHUS Opycka IIo
HAKJIOHHOM IUTOCKOCTH Ha 33JaHHOE PACCTOSTHUE OT €r0 MAcCHl.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKHHE U
PE3MHOBOM 00pasiie, OT UX AchopMaIi.

V3ydyeHne OBHYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKHUHYTOM uepe3
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETWYHHE YIIIOBOTO KoddduimenTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrkeHHUs] Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUsS IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. llocTymarenbHoe M BpallaTeNnbHOE JBUKEHHE
TBEpHOro Tejaa. MOMEHT CHibl OTHOCUTEIBHO OCU BpauieHud. llnedo cuisl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

Y cioBust paBHOBECHS TBEPAOTO TENA.

YcroiiunBoe, HeyCTOHYNBOE, O€3pa3TMIHOE PaBHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, pelIETYAThIE KOHCTPYKLIHH.

Hemoncmpauuu.

VY ciioBust paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HUccnepoBanne yciaoBHI pPaBHOBECHS TBEPAOTO TeEjla, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIUTEMHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne yCcTOMYMBOCTH TBEPAOTO TeJA, UMEIOLIET0 IUIOIIAb ONIOPHI.

Tema 4. 3axkonbl coxpanenus 6 mexanuke.

NMnynbc MaTepuanbHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L[eHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbC CUIIBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT umiynbca MarepuanbHOu TOUYkM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajaoM M Ha KOHEYHOM IiepeMermicHuH. [paduueckoe
npeacTaBieHue padoThl CHIIBI.

MoOITHOCTb CHUIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YJHEPTUU MATEPUATIBHOU TOUYKMU.



[loreHuuanbHple M HENOTEHLMAJIbHbIE CUIbl. lloTeHIManpHas >Heprus.
[ToTenmmanbHas sHeprust ynpyro nehopMupoBaHHON NpyxuHbl. [loTeHmanbHas
JHEprus Tejla B OJHOPOJHOM I'PaBUTALMOHHOM I1oJie. [loTeHnanbpHas sHeprus tenna
B T'PaBUTAIIMOHHOM IIOJIE€ OJIHOPOJHOrO Iapa (BHYTpHM M BHE Iapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBs13b pabOTHI HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOUN YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymnu s MIOCATbHOM >KUIAKOCTH KAaK CJIEICTBHE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU IHEPTUU.

TexHn4eCcKre yCTpOMCTBA U TEXHOJOIMYECKUE IPOLECCHI: ABUKEHUE PAKET,
BOJOMET, KONIEP, MPYKUHHBIN MTUCTOJIET, TUPOCKOI, PUTYPHOE KaTaHWE Ha KOHbKAX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOLHOCTH CHUJIBI.

W3MeHeHue 2Hepruu Tela Mpu COBEPIICHUN PabOTHI.

B3anmHble TNpeBpalieHWs] KUHETHYECKOM M IMOTECHIHAIBHOW SHEPrUd IpH
JICVICTBUM HA TEJIO CUJIbI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEePTUU MPU CBOOOTHOM MaICHHH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

N3mepeHne nMmyJiibea Teia o TOpMO3HOMY ITYTH.

N3mepeHne Cuiibl TATH, CKOPOCTH MOJIENH SJIEKTPOMOOUIISE U MOILIHOCTH CHJIBI
TSTH.

CpaBHEeHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHeHHs UMITYJIbCA IIPU YIIPYTOM B3aWMOJICMCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TTOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CHJIBI
TPEHMUSL.

Omnpenenenne pabOThl CWIBI TPEHHS TPH IBIKCHHUH Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka 1 TEepMOJIMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIEC TIOJIOKEHHUSI MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
ombITHOE 0OocHOBanHue. [{uddysus. bpoyHoBckoe nBmkeHune. XapakTep IBUKEHUS
Y B3aUMOJCHUCTBUS YACTHUI[ BELIECTBA. MOJENIN CTPOCHUS Ta30B, JKUIAKOCTEU M
TBEPJIBIX TET U 00BSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojeliei. Macca u
pa3mepsbl MoJiekya (atoMoB). KonnuectBo BenectBa. [loctosnnast ABoraapo.



TennmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ u3aMmepenus. Illkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YaCTHULbI
rasza JIBHXKYTCS XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanberona. M3omponecchl B
UJcalbHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30dapa.

CBsi3p  MEXIy [JaBIEHHEM U  CPEIHEH KUHETUYECKOW  3HEeprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUUECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEM
KMHETHUYECKOW SHEPTUEN MOCTYIMATEILHOTO TEIJIOBOTO ABUKECHUA €€ YACTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMaTePUAJIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Juddy3us sxkuaKocTen.

Mogens onsita HltepHa.

[IpuTsKEeHNE MOJIEKYIL.

Mopenu KpucTamIm4ecKux pemeToK.

HabGnroaenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomul, npaKmuKym.

HccnepoBanne mpolecca yYCTAHOBJIEHUs TEIUIOBOTO PAaBHOBECHUS IIPU
TEII000MEHEe MEXKy Topsiueit U XOJIOJHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mpouecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
1 poBoit 1aboparopun).

M3ydeHne n30X0pHOro npouecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEHUE 3HAUYCHUS BEJIMYMH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHaMuku. (CamMoOnpoOM3BOJIbHAA — peJIaKCalds
TEPMOJINHAMUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.



Mopens wuaeanpHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaX€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlUs 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepegaya  kKak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMkocTh Tenma. YaelnbHass W MOJISIpHAs
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YnenpHas TEIUIOTa CrOpPaHHUs
TormBa. Pacu€r konumuecTBa TEIUIOTHI Npu  Temionepenadye. I[lonstue o0
aauabaTHOM IIpoIriecce.

[lepBblii 3aKOH TEpMOANHAMUKHU. BHyTpeHHss1 sHeprus. KoamnyecTBO TEIUIOTHI
u paboTa Kak Mepbl W3MEHEHHUS BHYTPEHHEM SHEPrUM TEPMOIMHAMUYECKOMN
CUCTEMBL.

BTopoii 3ak0H TepMOIMHAMUKH J1JIsI PABHOBECHBIX MTPOIIECCOB: Ue€pe3 3aIaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKON CUCTEMBbI MPOXOAUT €AUHCTBEHHAs
aauabaTta. AOCOJIFOTHAs TeMIepaTypa.

BTopoi 3aKk0OH TEPMOIMHAMUKH 7151 HEPABHOBECHBIX IMPOLECCOB: HEBO3MOXKHO
nepeaTh TEIJIOTY OT 00Jiee X0JIOHOTO Teja K 0oJjiee HarpeToMy 0e3 KOMITIEHCAIlUU
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX TPOIIECCOB.

[TpuHuMIe! gecTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThl MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyecknue yCTpPOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
WCIIOJIb30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIIUBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuyecKoM pacIlIupeHUN.

Bo3aymHoe orauso.

CpaBHeHUE YAETbHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.



KomnbroTepHble MOJENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue 1 kKoHeHcanus. Mcnapenue u kumneHue. Y aeabHas TerioTa
napooOpa3oBaHUsL.

HacelllileHHBIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH Y IaBJICHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpATyphbl KUIICHUS OT JAaBJICHUS B
KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTauM3auusa. YJI€JbHAas TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmaru TBEpAOTrO Tena. Pactsxenue u cxxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacmupeHue KXKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacuimpeHrue. AHrapMOHHK3M TEIJIOBBIX KOJIEOAHUI YaCTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue sHEeprun B ha30BBIX MEPEXo0aax.

VYpaBHEHHE TEIIOBOTO OajaHca.

[ToBepxnoctHoe HaTspkeHHE. KodphuimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie siBinenus. J[apineHue noa MCKpPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE TIPOLIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH ¢ MBUTBHBIMU TVIEHKAMH.

CmaunBaHue.

Kanumisipasie sBiaeHUS.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.



CriocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN HCIaPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

W3mepenne abCONMIOTHOW BIaKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIECHNH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopManuyd  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYyHPOBOJIHHKHU.
DJIEeMEHTAPHBIN AJIEKTPUUECKUN 3apsil. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia.

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

Onextpudeckoe noje. Ero neicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éHHocTh  anekTpuueckoro  mosis.  [IpoOnbiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUUECKOTO 1MoJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHinumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTennman snexkTpocrarnyeckoro noiis. CBsA3b HANPSHKEHHOCTH IOJS U Pa3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUU ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
pPaBHOMEPHO 3apsHKEHHOro Mo 00bEMy miapa. I[lose paBHOMEpHO 3apsyKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HANpsHXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEH.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHS 3aPs/IOB.

JIvonekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Kongencatop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IHIOCKOTO
KOH/JIEHCAaTOpa.



[TapannenbHOE coenMHEHNE KOHIEeHCATOPOB. [locnenoBarenbHOe COEqUHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE MPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, reHepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnens anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA IIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOT0 KOHJIEHCATOpa.

3apsiiKa ¥ paspsaka KOHJICHCATOpa YEPE3 pe3nucCTop.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKkym.

OueHka cuil B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HaOmronenue npeBpalieHus HEPruu 3apsiKEHHOT0 KOHEHCATOPa B SHEPT U0
M3JIy4YEHUS CBETONOA.

N3ydeHnne npoTekaHusi TOKa B LEMHU, COJACPHKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlil 31eKmpuyecKuill mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBusL CymeCTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOUYHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa Uil y4acTKa [EMu.

DJIEKTPUUECKOE COMPOTUBJIEHUE. 3aBUCUMOCTD COMPOTUBIJIEHUS OJTHOPOTHOTO
MPOBOJIHMKA OT €ro JJIMHbl W IUIOWIAJAW IOMNEPEYHOTO CEUCHUs. Y IEIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBaTenbHOE, MapAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pazBeTBiE€HHBIX dekTpruueckux mnenei. [Ipasuia Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BBbLAENSEMas Ha
pe3ucrope.

OJ1C u BHyTpeHHEE CONPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa J1J1s1 TOJTHOM
(3aMKHYTO#) »dJIeKTpUYecKoM I1enu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHUE.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTHUU.

Hemoncmpauuu.

N3mepeHure CUilbl TOKA U HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJII PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAH MOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIIEHUS MTPU TOCTOSITHHOM
HaIpsKEHUH.

[Tpsimoe uzmepenue I/]C. KopoTkoe 3aMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
U OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrnocoObl coelMHEeHNs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanrie pa3HOCTH MOTEHIMATIOB MEK/y MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBaHre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoabTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raabBaHMYECKOr0 3JEMEHTA OT BPEMEHHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIIMAIOB MEK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

HccnenoBanre 3aBUCMMOCTH TOJIE3HOM MOIIHOCTU MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DJIeKTpUYECKasi  MPOBOJUMOCTb  Pa3fIMYHBIX  BEIIECTB.  JICKTPOHHAS
MPOBOJAUMOCTE TBEPIBIX METAJIOB. 3aBUCUMOCTH COINPOTUBICHUSI METAIOB OT
Temrnepatypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.



[TonynpOoBOIHUKMU. Cob6cTBeHHas U IIpUMECHast ITPOBOJANUMOCTh
noJIynpoBOHUKOB. CBoicTBa p—n-niepexo/ia. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUM TOK B JJIEKTPOJIMUTAX. DJIEKTPOJUTHYECKAS OUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI caMOCTOSTENBHOTO pa3psiaa. Monuus. [lna3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHHUE: Tra3opa3psiaHbIe
JaMmIbl, JJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOIUOI, CBETOANO/, TAIbBaHUKA, paUHUPOBAHUE ME/IU, BHIIIJIABKA
QIIFOMUHUSA, AIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB 3JIEKTPOIHUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

CpaBHEHHE MPOBOMMOCTH METAJIOB U NIOJYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HaGmronenue anextposusa.

M3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEeMIIepaTyphbl.

CHsiTHE BOJIBT-aMIIEPHON XaPAKTEPUCTUKU THOJIA.

Pu3nvecKuil MPaAKTUKYM.

Crioco6b! n3MepeHust GU3NYECKUX BETUUHH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre  KOCBEHHBIX WM3MEPEHHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMoTe3 (BbIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCIIEPHUMEHT,
nabopaTtopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

Nzyuenue kypca ¢puzuku yriay0iaéHHoro yposss B 10 kiacce ocyuiecTBisercs
C Yy4€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemusie nOHAMUA, C6A3AHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HanuA: SBJICHHWE, Hay4yHbId (akT, rumnoresa, (pU3MYecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeilHas yHKIuA,
napaboia, runepbona, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKkrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIINU HA OCH KOOPJIMHAT, CJIIOKEHNUE BEKTOPOB.

buonocua: mexanuueckoe JBWKEHHUE B *KUBOM npupoae, nuddysus, ocmoc,
TEIJIOOOMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpensl,
yTUIu3alusg OHOOPraHMYECKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUJIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAlTMJUIIPHBIE SIBJIEHUS B IPUPOJIE,
IIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumua: UCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB ¥ MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJYyYEHUE HAHOMAaTepHUAaJIOB, TEIUIOBBIE CBOMCTBA
TBEPBIX TEJN, KUIKOCTEH U T'a30B, KUJIKHE KPUCTAILIBI, AJIEKTPUUECKUE CBOMCTBA
METaJUIOB,  JJICKTPOJIMTUYECKAss  JHCCOLMALWs, TaJbBAHUKA, SJIEKTPOHHAs
MUKPOCKOIIHSI.

TI'eozpaghua: BnaxHoOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHUE IBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJKOIO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLHUHU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCIOJIb30BaHUE 3aKOHOB COXpaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYrHe€), JBUraTellb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTUH
MOJIy4YEHUs] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
ra3opaspsaHble JIaMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, raIbBaHUKA.

11 KUIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Maznummnoe noane.

B3auMoneicTBUE TIOCTOSAHHBIX MArHUTOB UM TMPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuH. [IpuHuomn cynepno3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJie MPOBOJAHUKA C TOKOM (TIPSIMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuia Jlopenua, €€ HanpaBiaeHUE U MOJYJIb. JIBUKEHUE 3apSAKEHHON YaCTULIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

MaruauTHoe 1noje B BeuiecTBe. DeppoMarHeTUKM, napa- U TUaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIHMYCCKHME IIPOLCCChI: IMPHUMCHCHHC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOHU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

Kaptuna 7uHMA  MHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO  H
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOW MHIYKIIMU TTOJIS JJIMHHOTO IIPSIMOTO MPOBOJHUKA
Y 3AMKHYTOI'O KOJIBIIEBOTO IIPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

Jevictre cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

Habmroienue nBUKEHUs IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMI JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanre MarHUTHOTO TOJIS IIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (GeppOMarHeTUKOB.

HccenenoBanne NeMCTBUSI MOCTOSIHHOTO MarHATA HA PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

M3y4yeHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKIMY HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InexkmpomazHumHnas uHOYKYu.

SIBeHMe DANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOMN
naaykuun. OJIC uHAyKIMU. 3aKOH SICKTpOMAarHUTHOM uHAYKuuu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

O/1C mHAOyKUMHM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NupykTtuBHOCTE. Karylika WHIYKTUBHOCTM B LENHM IOCTOSIHHOTO TOKAa.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCH: MHAYKIMOHHAS
1e4b, COJICHOU], 3aIUTa OT JEKTPU3ALMH TEJ IPHU ABUKEHUU B MArHUTHOM I10JI€
3eMuIH.

Hemoncmpauuu.

HabGntonenue siBjaeHUs 3JIEKTPOMAarHUTHOM UHYKIIUU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MAarHATHOTO MOTOKA.



IIpaBuno Jlenua.

[TameHrie MarHuTa B aJIIOMUHHUEBOM (MEIHOM) TpyOe.

SIBneHue cCaMOMHIYKIIMH.

HccnenoBanne 3aBucumMoctd J{C caMOMHIYKIHMK OT CKOPOCTH M3MEHEHHS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

OnpeneneHue MHIYKIMY BUXPEBOIO MATHUTHOTO TIOJIS.

HccnenoBanue siBIEHUS] CAMOUHAYKIIUH.

COopka MOJIeNu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pasznea 5. KosieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarensHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue konedanusi. Kunemarndeckoe M JUHAMHUYECKOE OIMUCAHUE.
DHepreTUuecKoe ONMUCAaHUE (3aKOH COXPAaHEHUS MEXaHWYeCKou 3Hepruu). BeiBoa
JMHAMUAYECKOTO OMUCAHUs TaPMOHUYECKUX KOJIOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTMCAHUSI.

AmMmutyna u ¢asza konebOaHui. CBsI3b aMIUIMTYJbl KOJEOAHUN HCXOMHOU
BEJIMYMHBI C aMIUTATYJJaMU KOJIEOAHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora konebanwii. Ilepron MambiX CBOOOAHBIX KOJEOAHMIA
MaTeMaTU4YecKoro MasTHuka. llepuos cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarmux kKojaebanusx. BeiHyX1eHHbIe KOeOaHus1. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHWs Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne yCcTpoucTBa U TEXHOJOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
KaudeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTLHOTO ABUKCHHUS.

Hab6nronenne He3aBUCUMOCTH TIEPHOJa MAJIbIX KOJIieOaHW rpy3a Ha HUTHU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne koyiebaHWi Tpy3a Ha MACCHUBHOM TIPYKHUHE C IIEJIBIO
dbopmupoBaHUs MPEACTABICHUN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTUU NP KOJICOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBanue BoIHYXICHHBIX KOJICOAHUI.

HaGmronenue pezonanca.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBMXKEHUS TeJa B XOJI€ KOJeOaHUN Ha YIIPYTOM MOJBECE.

N3yyeHue ABUKEHUS HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue FHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIMUX KOJIEOaHUM.

HccnenoBanue BIHYKACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM Kosie0aTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHJAEHCcaTopa ¢ aMIUIMTYA0M CHIIbI TOKA B KOJ1€0aTEIbHOM KOHTYDE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIE0aTEIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE W
JEHCTBYIOLIEE 3HAUYEHHWE CHJIBI TOKAa W HANpsHKEHWs MpH pa3indHoil dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMabHBIA NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHU.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepeaadya u TOTpeOsICHHE
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TIpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHnueckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T'€HEPATOP NIEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Hemoncmpauuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB 4aCTOTBI CBOOOHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXalOLIMX 3JIEKTPOMArHUTHBIX KOJIEOAHUM.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOpa.

BrIHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTtop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUH PE3UCTOPa, KATYLIKU
WHIYKTUBHOCTH M KOHAEHCAaTOpa.

VY CTpoiCTBO ¥ IPUHITUTT ICUCTBUS TpaHCPOpMAaTOpa.



Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

N3yuyenue tpancpopmaropa.

HccnenoBanre NMEpeMEHHONO TOKa 4Yepe3 MOCIEAOBATEIbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
pOJOJIbHBIE BOJNHBL lleproa, ckopocTh pacnpoCTpaHEHUS W JJIMHA BOJHBIL
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeIoMIIeHHE, MUHTepPEpeHLUs U
nudpaxiys.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYUYEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTaNMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakuus.

[IIkana 3MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JIEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeneBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHHYecKue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-neusb,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpoCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmoienue oTpaskeHus M MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6mronenue natepdepeninm u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTHYECKHUI PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpuMEHEHHE.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
Y4aCTOTON KOJIeOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXKEHUE, IIPEIIOMIIEHHUE,
noJisipu3anus, IMPpakuus, UHTEpPEpeHLIHs.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmMuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHupOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeyHbIi HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHui B
riockoM 3epkaie. Chepuieckue 3epkaa.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTelNb
npesnomMieHusi. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA U COOTHOLIEHNE JJIMH BOJIH IPH IIEPEX0I€ MOHOXPOMATHUECKOTO CBETA YePE3
IpaHUIly pa3zena AByX ONTUYECKUX CPE]I.

Xon nyueit B mpusme. ducnepcusi cBera. CroxkHbBI cocTaB 0eloro cBera.
IBerT.

[TomHOe BHYTpeHHee oTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTPaKECHMUS.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHUYECKAsl CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEOMETPUM M OTHOCHUTEIBHOTO IOKa3aTess
IIPEJIOMIICHHS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

XoJa Jy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccumyeckux
UHTEPPEPEHITMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YcCIoBUE HaOMIOACHUS
INIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIIEHUE
ONTHUKH, BOJIOKOHHAS ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne NpesioMIIEHUS CBETA.

Habnrogenue nogHoOro BHyTpEeHHEro oTpakeHus. Mojenb CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX ITYYKOB 4YEpe3 IUIOCKOMAPAaJUICIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB N300paK€HUH B JIMH3AX.

Mopenn MUKpocKorna, TeJIeCKona.

HaGmronenue natepdepeHinm cBera.

HabGnronenue nBeTOB TOHKUX IJIEHOK.

Habmonenue nudpakiuu cBeTa.

N3ydenne auppakiimOHHON PEIIETKH.

Hab6mronenue nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue nonasipu3aluu CBeTa.

[IpuMeHeHue MOJISIPOUIOB JIJISl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepeHune nokazaresis npesioMIICHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BemiecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOI0O pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomy4yenune n300pakeHus: B CUCTEME U3 IIOCKOTO 3€pKajia U JIMH3BI.

[Tomy4yenune n300pakeHus: B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue T€1ECKONUYECKUX CUCTEM.

HaOmonenune nudpakuuu, uHTephepeHIInN U MOJIIpU3alliy CBETa.

W3yyeHue noysspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yyenue nHTEpPEpEeHIINY JIA3ePHOTO U3TyUYCHUS HA IBYX IIETSIX.

Habmronenue nucnepcun.

HaOmronenue u uccienoBanue quppakiimoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonydyenue criekTpa U3IMy4EHUS] CBETOIMO/A MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Paznen 6. OcHOBBI CIeNUAJIbHON TEOPHH OTHOCUTEIHLHOCTH.

I'panuLbl NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crieruanbHON
TEOPUH OTHOCUTEIIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
VYcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILIEHUE JITTUHBI.

DHEPrusi ¥ UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl ¢ SHEPruer U UMIYJIHCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTHUs
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOILIECChl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHII.

YyeHndyeckuit SKCIIEPUMEHT, JIa00paTOpHbIE PaObOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPrUU  PEIATUBUCTCKUX dacTUI] (MO
dboTorpadusM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIydeHHE (M3JIydeHHE aOCONMIOTHO YEPHOTO Tena).
3akoH cmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUSI U UMITYJIbC (POTOHA.

®orordpdext. Onbitel A. I'. CroneroBa. 3akonsl poToddpdekra. YpaBHeHHE
OuinmrenHa 1 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YAaCTHOCTHM, [aBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0 W aOCOJIIOTHO OTpaXkarolrylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCTBA yacTull. Bosnnsel ne bpons. JlnuHa BoaHb! e bpoiiis u
pasMepbl O0OJACTH JIOKAJIM3AIMU JBWXKYIIeWcs dacTtuibl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. /{udpakiys 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOLIEHUSI HEONPENETEHHOCTEN
['eiizenbepra.

TexHuyeckrue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CHEKTPOMETD,
doTosneMeHT, (OTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOUOI.

Hemoncmpauuu.

®doTo3dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  TOJYIPOBOJAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npAKmMuKym.

Hccnenosanne Gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAITPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOeHUs aroMma. [lnmaHerapHas Mojeilb aroMa
Pezepdopaa.

[Toctynarsl bopa. M3nydyenue u norornieHue GOTOHOB MPH MEPEXOE aToMa ¢
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.



Buapl ciektpoB. CrieKTp ypOBHEN S3HEPTUHA ATOMA BOJIOPOA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habnronenue TMHeHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

Habronenue TMHeHyaToro CexTpa.

HccenenoBanue CrieKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPECHUE
nocrosiHHoi Punbepra.

Tema 3. Qusuka amomHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PanunoaktuBHOCTE. Alnbda-pacnaj. DJNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacman. [ 'amma-n3nydeHue.

3aKOH pPaAMOAKTUBHOTO pacnana. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBolicTBa MOHU3HUPYIOLIErO H3JIy4eHUs. BiusHuEe paanoakTHBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbI PoH n3nydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B szipe. SAnepHbie cuinbl. Jlepekt Macchl sapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOrO TEPMOSIAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl pPa3BUTHUS
AIEPHOU IHEPIETUKHU.

Mertozap! perucTpanvy U UCCIEIOBAHUS HIEMEHTAPHBIX YACTHII.

OyHIaMEHTAbHBIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI W JIENTOHBI.
[IpencraBnenune o CrangaptHor Mmonenu. KBapk-riatooHHas MOAENb aapOHOB.

@uzuka 3a npenenamu CrangaptHoil moaenu. TéMHass Marepus U TEMHas
DHEPIUsl.

EnuHcTBO puznueckoi KapTUHBI MHpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Buiibcona, s/1epHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npaKmMuKym.

HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (OTOrpadusim).

HccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAaHUEM JJO3UMETPA.

N3yuyenue normioiieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPHUZUKH.



Otansl pa3BUTHA acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEeHMMOCTb 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metoasl acTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEMEHHBIE ONTHYECKUE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpHAsi aCTPOHOMMUS.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuynast akTUBHOCTb. MlcTounuk sHeprun CoaHua U 3BE37.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKU. /[narpaMma «CcrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHMOCTBY» JIsI 3BE3] TJIABHOM MOCJENOBATENbHOCTH. BHyTpeHHee cTpoeHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilomoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PenTuKTOBOE M3TydeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabonrooenus.

HaGmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HMCMHOJBb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIsI ONpPEIeSICHHs TTOJI0KEeHHUST HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEepHOro MOJIylIapusi U SIpKUe
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHHM.

Du3uYecKuil MPAKTUKYM.

Crioco0b1 n3MepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIBHBIX MPUOOPOB M KOMITHIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
OueHka rpaHull MOrPEIIHOCTEM.

[IpoBeneHre KOCBEHHBIX WM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0maromiee MOBTOPEHUE.



O0o001eHne 1 cucTeMaTU3alusl CoAepkKaHUsl pa3aesioB Kypca «MexaHuKay,
«MounekynspHas GU3nKa U TEpPMOJUHAMUKA, « IEKTPOAUHAMUKAy, «Konebanus u
BOJIHBDY, «OCHOBBI CHELNUAIBHOW TEOPUM OTHOCUTEIBHOCTW», «KBaHTOBas
duznka», «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3ukm w acTpoHOMHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOH,
COLIMAJIBbHON M ATUUECKOH cpepax AEsITENIbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKHU U
aCTPOHOMHUHM B COBPEMEHHOM HAyYHOM KapTUHE MUpPA, 3HAYCHHE OIHCATEIIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTHYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posib GU3NYECKON TeOpUuHu B (HOPMUPOBAHUU TPEICTABICHUN
0 (pusmueckor KapTUHE MHUpPaA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yrayonéHHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C Yy4€TOM COJEp)KAaTEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
OMOJIOTMH, XMMHHU, Teorpaduu U TEXHOJIOTUU.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
no3HanuA: SBICHUE, HAy4YHBIH (akT, runoresa, (pusmyeckas BEIUUYHMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJAECIb, H3MEpPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBast J1adOPATOPHSL.

Mamemamuka: pEWICHUE CHUCTEMBl ypaBHEHUW. TpPUTOHOMETPUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOphI M HMX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHble 37eMEHTAapHBIX (QyHKUUN. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
onpeiesIeHne oAU TIOCKUX (GUryp u oobeéMa Ted.

Buonozua: >nexktpuueckue SBICHHUS B JKUMBOM mpupojie, KosieOaTelbHbIE
JBIWKEHUS B JKMBOM HPHUPOJE, OSKOJOTMYECKHE PUCKH TPH IMPOU3BOJCTBE
ANEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKaIoIIew  cpensbl,
yIbTPa3BYyKOBasi JMArHOCTMKA B MEIULIMHE, OINTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHMsI KPUCTAINTMUECKON PEIETKH, CIIEKTPaIbHBIN aHAU3.

T'eozpaghua: wmarHuTHple mNOJIOCA 3€MIIM, 3QJI€KH MarHUTHBIX DY/,
dboToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOro TOKa, MHIYyKIMOHHAs Ieub,
JIMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEJIEBU30D,
anteHHa, Ttenedon, CBY-neub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHasl OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE ACIIEKThI €€ pa3BUTHS.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHDBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOCHUS YyueOHOro mnpeamera «Duznka»
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOMINXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIIECTBAa, PACIIMPEHUE KUZHEHHOIO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeAM3alMi OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIBHON ESITENbHOCTH, B TOM YHCIIE B YACTH:

rPa’kKIAHCKOT0 BOCTIMTAHMSA:

e c(hopMUPOBAHHOCTH TPAKTAHCKOM MO3UIIUN 00YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlllecTBa, Yy4yacTBOBaTh B CaMOYIIpaBlIeHMHM B 0Opa3oBaTEIbLHOMN
OpraHu3allly;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAJIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX (QYHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapHOUW U BOJIOHTEPCKOM ESITENHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHUICKON rpaXJaHCKON VJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MMOBEICHUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIlMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO OYIyILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIKOYAsA OCTETUKY HAYy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



MHTEpEC K Pa3IUYHbIM chepaM mpodecCHOHATbHON AESITeIbHOCTH, B TOM
YHCJIE CBA3aHHBIM C (DU3UKOM U TEXHUKOW, yMEHUE COBEPIIATh OCO3HAHHBIM
BBIOOp Oyayiel mpoeccuu U peam30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
TUTaHbL;

TOTOBHOCTB U CTIOCOOHOCTH K 00pa30BaHMIO M CaMO0OPa30BaHUIO B 0071aCTH
(bU3UKY HA TIPOTSXKEHUU BCEH JKU3HH.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJIOTUYECKOW KYJIBTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYIIECTBICHHUE JICMCTBUM B OKPYXKAIOIIECH Cpele Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 1O (PU3HUKeE.

IHEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAy4YHOW [ESITEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
W3yYeHUs] (PUBUKU OCYIIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBnle Jjornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyIHMpOBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAEATh LENU ACATEIBbHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JNOCTUKEHUS,

BBISIBJISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBbIX
(bU3NYECKUX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEUICHUS! MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLICHUBATh COOTBETCTBUE
pe3yJIbTaTOB LENSM, OLIEHUBATh PUCKHU MOCIEACTBUN ESITENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3oBnie ucciienoBarejnLCcKue 1eHCTBUA:

BJIQ/ICTh HAYYHON TEPMHHOJIOTHEH, KIIFOUEBBIMU TIOHATUSMU U METOJAMHU
(bu3nYeCKO HAYKH;



BIaJeTh  HAaBBIKAMH  Y4eOHO-MCCIIEZOBATEIIbCKOM M MPOEKTHOM
NeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad (U3UIECKOTo
COJep>KaHusl, MPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BJIQ/IETh BUAAMH JCSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3JIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CIIC/ICTBEHHBIE CBSI3W U aKTyaJlH3UPOBaTh 3ajavy,
BBIIBUTATh THUMNOTE3y €€ pelleHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUs 3aJa4d Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POPMYIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
YMETh NEPEHOCUTh 3HaHWS MO0 (U3HKE B MPAKTUYECKYIO O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTei;
BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI ¥ PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmaunmeii:

BJIaJICTh HaBbIKaMH MOJTydeHUS HHPOpMAIuu GHU3UIECKOTO COACPKAHUS U3
WCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIIATh ITOHUCK,
aHajgu3, CUCTEMaTH3alMI0 W HMHTEPHpETauio HHPOpMAIMU pa3TUUYHBIX
BUJIOB U (JOPM MPEJICTABICHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIB30BaTh CpeACTBa HMH(POPMAIMOHHBIX W KOMMYHUKAITMOHHBIX
TEXHOJOTUA B  PEUICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIIOJIcHHEeM TPEeOOBAaHUM SPrOHOMUKHU,
TEXHUKU O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACP)KAHHUS B Pa3IMYHBIX (hopMarax ¢
y4€TOM Ha3HaueHus HHGOpPMAIlUM W 1IEJEBOW ayJAUTOpUM, BBIOUpas
ONTUMAJILHYIO (POpMY MIPECTABIICHUS U BU3yaJIU3alIUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOLIEHME Ha Yypokax (U3UKM M BO BHEYPOUYHOMH
NEATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BATh IPEUMYLIECTBA KOMAaHIHOW U MHIUBUYaIbHON
paboThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX IEHUCTBHI C Y4ETOM OOIIMX
HUHTEPECOB U BO3MOKHOCTEN KaXKIOr'0 YICHA KOJUICKTHUBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
JEUCTBUMN, paCIIPEACIIATh POJIM C YYETOM MHEHUW YYaCTHUKOB, 0OCYKIaTh
pEe3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4acTHHUKA KOMaHabl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATh HJEU C IIO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIISITh TO3UTHUBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUILIMATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENBLHO OCYILIECTBIIATH TO3HABATENIbHYIO ACSTEIBHOCTh B 001aCTH
(U3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTaBJIATH IUIAH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a/1ay, IUJIaH BBIMOJHEHUs MPaKTUYECKOM pabOThl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

pacimupsTh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUI;
JienaTh OCO3HAHHBIM BBHIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCcOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIaCTH
(Gu3MKHN, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUsAM, BHOCUTb KOPPEKTUBLI B ACATCIIbHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJIbLTATOB LCIIAAM;



e BIIQJIETh HaBbIKAMU TIO3HABATEJILHOM pediieKCuM Kak OCO3HaHUS
COBEPILIAEMBIX JEHCTBUNA U MBICTUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBaHUI;

e HCIIOJBH30BATh MPUEMBI peICKCHH JIJISI OIICHKH CUTYyaIllH, BEIOOpa BEPHOTO
pEIICHMS,;

e yMETh OLICHMBATh PUCKH W CBOEBPEMEHHO IMPUHUMATH PEIICHUS MO UX
CHUKECHMUIO;

e TMPUHUMATH MOTHUBBI M apryMEHTHI JAPYTHX TPH aHAIW3E PE3yIbTaTOB
NEeSATETLHOCTH;

e TPUHUMATH ce0s1, TOHNMAs CBOM HEOCTATKHA U JJOCTOWHCTBA,

e IMPUHUMATh MOTHUBbI M apPryMEHTHI JAPYTUX TpPH aHAIM3E pe3yIbTaToOB
NEeSATEeTbHOCTH;

e TPU3HABATH CBOE MPABO W MIPABO JIPYTUX HA OITHOKH.

B mpomecce mocTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
buszuke I ypOBHA CpeaHero ooOmero oOpa3oBaHUA Yy OO0YyYarolmuxcs

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN WUHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWs,  BKJIIOYAIOLIEIO  CIOCOOHOCTh  MOHUMAaTh  CBOE

HYMOITMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HYMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHMUSI, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIOCOOHOCTH aTanTHPOBATHCI K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTpEMIICHUE K JOCTHKEHUIO 1IEeTTH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOHMX BO3MOXKHOCTEIH;

e DOMIIATHH, BKJIIOYAIOMICH CIOCOOHOCTh TIOHMMATh AMOITMOHAIBEHOE
COCTOSIHUE JpPYTHX, YUYUTHIBATh €ro TMpH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, MPOSBISITH WHTEPEC H
paszpemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI

K xoHity oOyuenus B 10 knacce npeaMeTHbIC pe3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHUM:



NOHUMAaTh POJb (GU3UKK B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMANIbHOM M OTUYECKOM cdepax AedaTelbHOCTH
4eJioBeKa, PoJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUpa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOH U
NPOTHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUHM — MEXaHHKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMUKH, POJIb (HU3UUYECKON TEOpUU B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3MUECKON KapTHHE MUPA;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJIEIeH (U3UIECKUX TEIT U MPOIECCOB
(stB7ICHMIT): WHEpIMANIbHAS CHCTeMa OTCUéTa, aOCONIOTHO TBEPAOE TEJo,
MaTepHuaibHas TOYKA, PABHOYCKOPEHHOE IBIKECHHE, CBOOOIHOE TajieHuE,
aOCOJIFOTHO yrIpyras jaedopmalus, aOCOJIOTHO YIPYyroe W abCOIIOTHO
HEYIIPYro€ CTOJKHOBEHHMS, MOJEIM Tra3a, KUIAKOCTM U TBEPIOIO
(KpUCTAIIIMYECKOr0) Tea, UIealIbHbIA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyaTth ycioBHs (TpaHHUIBI, 0O0JIACTH) MPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, TOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SBJICHUS,
WCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanus [amumes 1jis CKOPOCTH M TEepeMEIIeHUs,
3akOoHbl HplOTOHA, TpUHIMI ~ OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
DHEPIruM, CBsI3b PaOOTHl CHUJIBI C MU3MEHEHUEM MEXaHUYECKOW JHEPruH,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), IMPU OTOM HCIOJIB30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
dbu3nyecKnX 3aKOHOB: TpeoOpa3oBaHuii ['anuies, BTOPOTO M TPETHETO
3akOHOB HBIOTOHA, 3aKOHOB COXPaHEHUSI UMIYJIbCA W MEXaHUYECKOU
DHEPIrUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

aHAM3UPOBATh M OOBSICHATH TEIIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJokeHns MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TepMOJIMHAMHUKU (CBSA3b JIABJCHUSA HJEAJBLHOIO Ta3za Cco CpeaHen
KUHETUYECKOU HDHEPIrUEr TEIUJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPBl BEIIECTBA CO CPEIHENM KHHETUYECKON
SHEPrUEN TEMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS UACATBHOIO
raza C KOHUEHTpAIME MOJIEKYJl U €ro TEMIIEpAaTypou, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMSI SHEPIMU B TEIUIOBBIX MpoOIleccax), MPU ATOM HCIOJIb30BATh



MaTEeMaTHYeCKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MenneneeBa—KnanenpoHa;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOXKEHHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIMAIBHOCTh
IEKTPOCTATUYECKOIO TIOJIA, NPHUHLMII CYNEPIO3ULUN 3IEKTPUIECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH BA)KHBIE COOTHOIIEHHUA: 3aKOHbI OMa g ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTpUYECKOW nemnu, 3akoH Jxoynsa—JIeHna,
npasuia Kupxroda, 3akonsl @apazes A 31eKTpoIu3a);

ONHUCHIBaTh (PU3NUECKHE MPOLECChl U SIBICHHUS, HCIONb3Yys BEITUYMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHUJIb, JaBJICHUE, TOTEHI[MAIbHAS YHEPTUsl, KHHETUYECKas SHEPIus,
MEXaHU4ecKasl 3Heprus, padoTa CUIIbl, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CWJIa TSDKECTH, CHJIAa YIPYIOCTH, CHJIA TPEHUS, MOIIHOCTb, JHEPTHUS
B3aMMOZEHCTBYS Tena ¢ 3eMiIEN BOIN3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOU
nedopManuu Mpy>KUHbI, KOJIMYECTBO TEIUIOTHI, aDCONIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSSI DHEPrus HJI€aJIbHOTO
OJIHOATOMHOTIO Ta3a, padoTa UACAIBHOIO T'a3a, OTHOCUTENbHAS BIAXKHOCTD
Bo3nyxa, KIIJl maeasibHOro TEIIOBOrO ABUTATENS; 3JIEKTPUUECKOE MOJIE,
HaIPSHKEHHOCTD JIEKTPUYECKOIO TOJIs, HANPSYKEHHOCTH IOJISI TOUEYHOTO
3apsfa WM 3apsHKEHHOTO 1Iapa B BaKyyMe€ U B JIUDJIEKTPUKE, MOTEHIMANT
ANEKTPOCTATUYECKOTO MOJIsl, PA3HOCTh MOTEHUMATIOB, AJIEKTPOBUKYILAS
CWJIa, CWJIa TOKA, HANpPsXKEHUE, MOUTHOCTh TOKA, 3JIEKTpUUECcKass EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHHE  y4yacTKa  LeNu  C
NIOCJIEOBATEIbHBIM U MAPAJUIEIIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTO MOJIsl KOHAEHCATOpa,;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUMA:
MEXaHUYECKOE [IBUKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, nuddys3usi, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAlIPaBIEHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIMATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEITMUUHBI OT
JIPYTOM C UCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3nueckux BEIMYMH B BHUAE TpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  M3MEpPEHUH, JellaTb  BBIBOABI IO  PE3yJbTaTam
UCCJIEI0BAHNUS;



IPOBOJNTH KOCBEHHBIE WM3MEPEHUs (PU3MUECKUX BEIMYMH, NPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| W3MEpPEHUs, OLICHUBAaTh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IOJIyYE€HHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0roaTh mpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHNN B
pamMKax  y4yeOHOro  OKCIepUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEOBATENIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(bu3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUecKol MoOAeNM, OTBedaroued TpeOOBaHUSIM 3aJlayuH,
IPUMEHATH POPMYJIbL, 3aKOHbBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NIECKUX
TEOpHUH IMPU MCHOJB30BAaHUM MATEMaTHYECKUX METOJOB pEIIEHUs 3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METO/bl PEIICHHS C YUYETOM MOJYYEHHBIX
pE3yNbTATOB;

pelaTth KayeCTBEHHbIE 3a/Jauyd, TpeOyloulue MNPUMEHEHUsI 3HAHUW U3
pa3HBIX pa3lesoB Kypca (PU3UKH, a TAaKKEe MHTErpallii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJICHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB pabOThl U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

NPUBOAUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UPOBATh M OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECCaMU, C
MO3ULIUNA SKOJOTUYECKON O€30MaCHOCTH, MPEACTABICHUN O PALIMOHATIEHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00IIIEeCTBA;

NPUMEHSTh pa3iuyHble CrocoObl paboThl ¢ MHpOpMaLUe PU3NYECKOTO
COJIEp)KaHUsI C MCIOJb30BAaHHUEM COBPEMEHHBIX HMHGOPMAIMOHHBIX
TEXHOJOTHI, IPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH(OPMAILIMOHHBIE



TEXHOJOTMM JJI1 TIOMCKA, NepepadOTKU U MPEAbsBICHUS Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U MUHTEPIIPETALUN
uHpOpMallMM, MOJYYEHHOM U3 pa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKU
aHaIM3UpOBaTh  MOJy4aeMmMylro  HH(pOpMalMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHUS
CaMOCTOATEIBHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIIOJIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATENbCKUX PaldoT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PA3JIMYHbIX COLIMAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTAHJAPTHBIX CUTYalHsX, aJE€KBATHO OLEHUBATH BKJIaJ KaXXIOIro U3
YYaCTHHKOB T'PYMIIbI B pEHIEHUE pAaCCMAaTPUBAEMON MTPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoHity oOyuenusi B 11 knacce npeqMeTHbIC PE3yJIbTAThl HA YIIIYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIIUXCSl YMEHUMN:

HOHUMATh POJIb (PU3UKU B IKOHOMUYECKON, TEXHOJIOTMUECKOH, COLIMaIbHON
U 3TUYECKOHN cdepax NeATeNbHOCTH 4YeJIOBEKa, pOJib U MECTO (DU3UKHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKOMN
NEeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM HAay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUEHUE OINUCATEIBbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHON H
MPOTHOCTHYECKOW (YHKIIUNA (PU3NUECKOW TEOPUH — DIEKTPOJIUHAMUKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOM (U3UKH, pOJIb
¢bu3nyeckoil Teopur B (POPMHUPOBAHMHU MPEIACTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOM KapTHHBI MHpa B OOLIEM psAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE;
pa3ianyaTh yCI0BUS MIPUMEHUMOCTH MoJiesiel (PU3NUeCKHX Tel U MPOIIECCOB
(s1BJIEHUI): OIHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE ITOJIS,
rapMOHUYECKHE KOJeOaHMs, MaTEeMaTUYECKUW MAasiTHUK, WACaTbHbBIN
NPY>KUHHBIN MAasiITHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeJIel aToMa, aTOMHOTO siJjpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh U OOBSACHATH SJEKTPOMArHUTHBIE MPOIECCHl U SIBICHUA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHbl JJIEKTPOAUHAMUKH H
CHELMAIbHOM ~ TEOpUM  OTHOCUTEIBHOCTHM  (3aKOH  COXpPAaHEHHUs



ANEKTPUYECKOro 3apsaa, cwina Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE OJJIEKTPUYECKOM IEMU CO CKOPOCTHIO
M3MEHEHHUS CUJTbI TOKA, MOCTYJIAThI CIIEIUATIbHON TEOPUU OTHOCUTEILHOCTH
DMHIITEHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (du3uku  (ypaBHEHHME  ODHHINTEHHA  Is
doTordexra, mepBIit 1 BTOPOI MOCTYIAaThl bopa, MpUHIINIT COOTHOIICHUS
HeonpenaenéHHocte ['elizeHOepra, 3aKOHBl COXpPAaHEHHUs 3apsA0BOrO0 H
MacCOBOTO YHCEN U SHEPTUU B SIACPHBIX PEAKIMIX, 3aKOH PAIUOAKTUBHOIO
pacmnana);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HMCIOJIb3Yys BEITUYUHBI:
HaMpPsHLKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTATUUECKOTO
MOJIsl, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIAYKLIHMH, SHEPrUs MArHUTHOTO TMOJIS
MIPOBOJHUKA C TOKOM, PEIATUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPTUS, SHEPTUs
MOKOsI CBOOO/THOM YaCTHUIIbI, SHEPTHUSI U UMITYJIbC (DOTOHA, MAaCCOBOE YHCIIO
U 3apsi]l siApa, SHEPIUs CBSI3U SIIPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PUBNYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHASL UHIYKIMSA, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanexTpuueckuii 3pdekT (hororddexr), anbda- u 6eTa-pacnasl sjaep,
raMMa-u3JiaydeHue sjiep, Gu3ndecKue MPUHIUIBI CIEKTPATILHOTO aHAIU3a U
paboThI N1azepa;

ONpENENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH M300paXKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATaOIMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHajiu3a ©  OOBSACHEHHS (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CHUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUsI HEOECHBIX TeJl, IBOJIIOLNH 3BE3]] U BeeneHHoi;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW 3aBUCHMOCTH
bu3nueckux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMM, JleflaTh  BBIBOJBI IO  pe3yJibTaTam
UCCIIEIOBAHUS;



MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IIPOBOJAUTH ONBITHI 110 MPOBEPKE MPEIOKEHHOW TUIOTE3BI: IIJIaHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTESBI;

ONMCBHIBATh METO/IbI NIOJIyYEHUsI HAYYHBIX ACTPOHOMHUYECKUX 3HAHWM;
co0ro1aTh MpaBuiia 6€30MacHOro TpyAa MpU MPOBEACHUN UCCIICOBAHUI B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIE0BATEIBCKONM M IIPOCKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pelar pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HEABHO 3aJaHHOU
(¢u3MYecKO MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarolue TPeOOBAHUAM 3aJaud, MPUMEHSATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  HCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIEHUs 3ajaad,
IIPOBOAUTH PACUYETHI HA OCHOBAHUM MUMEIOIIMUXCS JAHHBIX, aHAIN3UPOBATH
pE3yIBTaThl U KOPPEKTUPOBATH METOMBI PEUIEHUS C YUYETOM MOJYYEHHBIX
pE3yJIbTaToB;

pemiath KadeCTBEHHBIC 3a7aud, TpeOyrolue TPUMEHEHUs 3HAHUN U3
pa3HbIX pa3aenoB Kypca PU3MKH, a TAKKE UHTETpalMy 3HAHUN U3 IPYTHX
IIPEAMETOB €CTECTBEHHO-HAYyYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIETIOYKY PACCYKJACHUM C ONOPOW HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PaOOThI U3MEPUTENIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOCKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTU;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOACTBEHHOM
NeSATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MUYECKUMHU NPOLECcCaMU, C
MO3UINI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHKEHHM
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIErO0 Pa3BUTHS YEJIIOBEYECKOTO
0OIIIeCTBA;

NPUMEHSATh pa3iuyHble CrocoObl paboThl ¢ MHpOpMaLUUed (PU3NYECKOTO
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTU, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TNEpepadOTKH M MpEeAbsBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHOU MH(GOPMAIUKU, CTPYKTYPUPOBAHUSI U UHTEPIPETALIMH
uHbOpMaIlMK, TOJYUYEHHON U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMalMio W OLEHUBaTh €&
JOCTOBEPHOCTh KAaK HAa OCHOBE MMEIONIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMALIUY;

IPOSIBIISIT OpraHu3alMOHHBIE U N03HABATEJIbHBIE yYMEHUS
CaMOCTOATEIBHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIIOJHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATEIbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy TPYMIIbI, PAllMOHAJIBHO pPaclpeAesiTh ACITEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBATHO OLEHUBATh BKJIaJ KaXIOTrO W3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PacCMATPUBAEMON TPOOIIEMBI;

IPOSIBISATHE MOTUBALUIO K Oyayiien npodhecCHOHAIBHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacon DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Konrpoabubie IIpakTuueckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3zaen 1. HAYYHBIM METO/ IIO3HAHUS TPUPO/IbI
1.1 Hayunblit MeTOA TTO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' i A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 HHeMaTHIa 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22| Hmnavmia 10 https://m.edsoo.ru/f16b68d7
. bubnuorexa [JOK
23 (Cratiica TeEpAOro Tea 3 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 1 hitps-//m.cdsoo.ru/f16668d7
Hroro no paszneny 35

Paszpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMO/IMHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKMHETUYECKON TEOPUH

3.2 Tepmoaunamuka. TennoBbie MalIHbI

15 1

20 1

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

bu6nmoreka [JOK
https://m.edsoo.ru/f16b68d7




13 ArperaTHble cOCTOSIHUS BelecTBa. @a3oBbie 14 bubnunoreka [JOK
' IIEPEXO0IbI https://m.edsoo.ru/f16b68d7
Wroro no pazneny 49
Pa3nen 4. 3JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 Onextpieckoe nose 24 https://m.edsoo.ru/f16b68d7
4.2 IToCTOSHHBIN JIEKTPUUYECKUIN TOK 24 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
4.3 Toxu B pasnuaHEIX cpenax 6 https://m.edsoo.ru/f16b68d7
Wroro no pazneny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
bu6mmoreka [JOK
1 o i 1 1
3 VISHACCICHI TIPaKTHION 6 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 16
bu6mmoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOAUHAMUKA
bubmuoreka [JOK
1.1 M 14
ArHUTHOE Tiore https://m.edsoo0.ru/39859%f1
bubmuorexa [JOK
1.2 C) 13 1
HICKIPOMATHITTHA HIY A https://m.edsoo.ru/39859€f1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
CXAHIIECKHE KoNeOanis 0 https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859¢f1
)3 MexaHu4ecKHue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
' BOJIHEI https://m.eds00.ru/39859¢f1
2.4 Onruka 25 1 bubmorera [JOK
https://m.edsoo.ru/39859f1
Hroro mo pazaeny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edsoo.ru/39859¢ef1

Hroro no pazneny




Pazgen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJTHOBOH AyajIn3M 15 bubmorexa HOK
' PHYCRYIp y https:/m.edso0.ru/39859f1
bu6mmoreka [IOK
4.2 (o) 5
1SHKa aroma https:/m.edso0.ru/39859f1
43 ®du3uKa aTOMHOTO S/Ipa U AJIEMEHTapHBIX 5 bubmuorexa [JOK
) YaCTHI] https://m.edsoo.ru/39859f1
Hroro no pazaeny 25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmorexa [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Pazzen 6. PUSHUYECKUN MPAKTUKYM
. bubnuotexa [JOK
61 usiHIeckiit MpaKTHiyM 16 16 https://m.edsoo.ru/39859f1
Hroro no paszneny 16
Paznea 7. OBOBIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexka [HOK
' NeSITeIbHOCTH, TPUOOPETEHHOTO NPU https://m.edsoo.ru/39859¢ef1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro mo pazaeny 15
bubmuorexa [JOK
P 1
EICPBHOC BPEN 0 https://m.edsoo.ru/3985%f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
DJIEKTPOHHbBIE
Jara uudposbie
KosmnuecTBo yacos u3ydyeHusi  oOpa3oBaTeJIbHbIE
Ne ecypesl
Tema ypoka pecyp
n/n P
=) o = o
2 v A
o =SS E £ 8 E
ot =3 < L 2
Q S &4 = S
=2 Z B a B 5 e
1 ®dusnka — pyHIaMeHTaIbHasg HayKa O MPUPOJIC 1 buGnuorexa [IOK
i yE pup https://m.edsoo.ru/1beef346
’ Hay4nsIii MeTOA MO3HAHUSA U METO/IBI UCCIIEIOBAHUS | Bbu6mmoteka [JOK
(bu3nyecKuXx sIBICHUN https://m.edsoo.ru/3a7fde29
3 DKCHEPUMEHT U TEOPHS B IIPOIIECCE MO3ZHAHUS TIPUPOJIBI. | bubnmnorexa [JOK
HabuntoieHue u 3kcnepuMeHT B pU3MKe https://m.edsoo.ru/34c49931
bubnnorexa [JOK
4 CrniocoOsbl n3mMepenust GU3NYECKUX BETUUUH 1 1
https://m.edsoo.ru/ca2def03
5 AOGCOIOTHAS 1 OTHOCUTENbHAS MOTPEIIHOCTH U3MEPEHU M | bubnmnorexa [JOK
(bu3NYECKUX BEIUYUH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Ponb u mecto ¢pu3uku B
. . bubnuotexa [JOK
6 (hopMUPOBaHUM COBPEMEHHOM Hay4YHOU KapTUHBI MUpPa, B 1
. . https://m.edsoo.ru/eabbded1
MPAKTUYECKOU JeATEIbHOCTH JIIOIeH
Mexannueckoe nBrxkeHue. Cucrema oTcyera.
but6mmorekxa [IOK
7 OTHOCUTENBHOCTh MEXaHUYECKOTO JBMKeHU. [Ipsamast u 1
https://m.edsoo.ru/e9a52{02
oOparTHas 3a/1a4il MEXaHUKU




Panuyc-BekTop MaTepuanbHOM TOUKH, €ro MPOEKIIUU Ha

Macca

8 ocu koopauHat. Tpaekropus. [lepememienne. CkopocTb bubamorexa LOK
P P pHAL- LiepeMett ' P ' https://m.edsoo.ru/30a108a5
NX npoekiuu Ha OCH KOOPAUHAT
9 PaBHOMEpHOE nipsiMosnHEHOE ABMKeHue. [ paduueckoe bubnuorexa [JOK
ONMCaHNE PABHOMEPHOIO MPSIMOJIMHEHHOTO IBUKEHUS https://m.edsoo.ru/89ba7190
10 CiosxeHue nepeMeleHui U ckopocrteil. Pemenue 3agag bubmorexa [IOK
P P ’ https://m.edsoo.ru/761d18aa
HepaBnomepnoe aBukenne. MrHoBeHHasi CKOPOCTb.
. bubnuorexa [IOK
11 Yckopenue. [IpsamonrHeitHOe ABUKEHHUE C TOCTOSIHHBIM
https://m.edsoo.ru/a99549a7
YCKOPEHHEM
2 I'paduueckoe onrcaHue MPSIMOJIMHEHHOTO IBUKECHUS C Bu6moteka [JOK
IIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoOogHOe mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.
13 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT bubmmorexa LIOK
PAHAT, CKOPOCTH, YEKOP hitps://m.edsoo.ru/f738109¢
BPEMEHH U UX rpapuKu
14 JIBr>keHue Tesa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HT bubmmorexa LIOK
»OP AYE PHIOHTY https://m.edsoo.ru/71cbbAf5
KpuBonuneiinoe nBmxenue. [[BukeHue 1o oKpy>KHOCTH.
15 VYrnoBas u uHEHAasA cKopocTh. [lepuoa u yacrora bubmmorexa LIOK
pOCTE. HiepHoa ' https://m.edsoo.ru/33196fbe
LleHTpOCTpEMUTETBHOE U TTOJTHOE YCKOPEHUE
bubnunorexa LIOK
16 Kourpoabsnas padora Nel no reme "Kunemaruka"
P p https://m.edsoo.ru/1242f32¢
[IepBb1it 3ak0oH HproToHa. MTHEpIMaIbHBIE CHCTEMBI
17 otcuéra. [IpuHIMI OoTHOCUTENbHOCTH [ anmues bubmmorexa LIOK
P ~ ' https://m.edsoo.ru/5a9%e4a64
HeunepruinanbHbie CUCTEMBI OTCUETA
13 Cuna. PaBHojelcTBYyIOas cuia. Bropoit 3akoH HeroToHa. bubnmnorexa [JOK

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




bu6nmmoreka [IOK

19 Bsaumogeiictsue ten. Tperuii 3axkon HeroTona
MMOACHCTRIE TEIL. L peTHt H HBIOTOR https://m.edsoo.ru/57dba505
20 [Ipunnun cynepno3unuu cwi. Pemenue 3anaq Ha bubnunoreka [JOK
IIpUMEHEHHE 3aKOHOB HproTOHa https://m.edsoo.ru/bdf997fb
o1 3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh bubnmnoreka HOK
rpaBUTAIMOHHON U MHEPTHOM MacChl https://m.edsoo.ru/9aba2b0a
22 Cuia TKeCTH U YCKOPEHUE CBOOOIHOTIO ITageHUS Bubmiorexa OK
yexop A A https://m.edso00.ru/2275726
JIBu>keHHne HeOECHBIX TeN U UX UCKYCCTBEHHBIX
bubmuoreka [{OK
23 cnyTHUKOB. [lepBas kocMHUueckasi CKOPOCTb. 3aKOHBI
https://m.edsoo.ru/11abfa0a
Kennepa
bubnuoreka [IOK
24 Cuna ocTd. 3akoH ['yka. Bec tena
yupyr YK https://m.edsoo.ru/Qac2cd84
Cuna tpenwust. [Ipupona v BuabI cui TpeHus. [[BuxeHne B Bubmorexa HOK
25 JKUIKOCTH U r.a3€ C Y4ETOM CHJIBI COITPOTUB 'eHI/ISI cpensl https://m.eds00.1u/11a86499
A i JIBL CONPOTHBIL pel https://m.eds00.ru/2cb29676
bu6nunorexa LIOK
26 aBienne. I maopocratnueckoe nasieHue. Cruna Apxumena
A P a p A https://m.edsoo.ru/a28aa7ad
bu6nmorexa LIOK
AbcomoTHO TBepaoe Teno. [locTynaTenbHoe u
27 BpallaTeIbHOE IBIKEHNE TBEPAOr0 TEIA bubnuorexa [IOK
partl A P https://m.edsoo.ru/2b95d57¢
28 MoOMEHT CHIJIBEI OTHOCUTEILHO OCH BpamieHus. [1imeuo criibl bubnmorexa LOK
patit ’ https://m.edsoo.ru/653d3459
CrnoxxeHue CuI, IPIIOKEHHBIX K TBepioMy Teny. LlenTp
29 TSOKECTH Teyia. Y CIIOBHUS PaBHOBECHS TBEPJOI0 Teyia. BUALI bubnmorexa LOK
' p P - P https://m.edsoo.ru/9aa79a7d
paBHOBECHs
b K
30 Pemrenue 3agau nomorexa LO

https://m.edsoo.ru/dc1caacQ




KonTpoabHnas padora Ne2 mo teme " Innamuka.

bu6nmoreka [IOK

31
Crartuka TBepaoro rejaa' https://m.edsoo.ru/9f5a574¢
NmMnynbsc MaTepraibHOW TOUYKH, CUCTEMBI MATEPUAIIbHBIX
32 Touek. L{eHTp mMacc cuctemMbl MaTepuaibHbIX TOUEK bubmmorexa LIOK
- eHIP P ' https://m.edsoo.ru/4bb8294b
Teopema 0 IBM>KEHUH LIEHTPA Macc
13 WMnynbe cuiibl M U3MEHEHHME UMITYJIbCA TeNa. 3aKOH Bu6muoteka [JOK
COXpaHEHUs UMITyJIbca. PEaKTUBHOE IBUKEHUE https://m.edsoo.ru/13f0a221
34 MowmeHT umnysbca MarepruanbHoi Touku. [Ipencrasienue bubnuoreka [IOK
0 COXPAaHEHUH MOMEHTA UMITYJIbCA B LICHTPAIbHBIX MOJISAX https://m.edsoo.ru/d6532eb9
bubnuoreka [{OK
35 Pemenue 3amau
https://m.edsoo.ru/f7706d63
Pabota cuitbl Ha MaJloM U Ha KOHEYHOM TIEPEMEICHHUH.
36 I'padmyeckoe mpencraBieHne padOThI CHITBI. MOITHOCTH bubmmorexa [IOK
p P p ' https://m.eds00.ru/913974c7
CHJIBI
37 Kunernueckas sneprus. Teopema 00 U3MEHEHUN bubmuoreka [IOK
KMHETUYECKOM YHEPIUU MAaTEPUAIILHON TOUKHU https://m.edsoo.ru/9a5e2e74
38 IloTennuanpHbIe U HEMIOTCHIIMAILHBIE CUJIBIL. bu6mmoteka IIOK
ITorenumaneHas sHeprus. Bropas kocMuueckast CKOpOCThb https://m.edsoo.ru/554bafcc
Tperbs kocMuueckast ckopocTb. CBsi3b pabOTHI
39 HEIOTEHIINAJILHEIX CHJI C U3MEHEHUEM MEeXaHNYEeCKOU bubmmoteka IIOK
SHEPTUU CUCTEMBI T€J. 3aKOH COXPaHEHUS MEXaHUYECKOU https://m.edsoo.ru/fS7b4e01
SHEPIUU
40 VYrpyrue u Heynpyrue CTOJIKHOBEHH. Y paBHEHHE bubnmnorexa [JOK
bepnynnu nis uaeanbHON )KUAKOCTH https://m.edsoo.ru/f30f43b6
A1 KonTtpouabnasi padéora Ne 3 nmo teme ""3akoHbl bubmuorexa [IOK
COXpaHeHMs B MexaHuKe' https://m.edsoo.ru/474e7c4a
4 PazButue npeacrasnenuii o npupoje TermioTsel. OCHOBHBIE bubnuorexa [JOK

nonoxerns MKT. luddysus. BpoyHoBckoe nBuxkeHue

https://m.edsoo.ru/b0ad445f




CTpOCHI/IC F33006p33HBIX, KHUIAKUX U TBEPABIX TEII.

bu6nmoreka [IOK

43
Xapaxkrep ABHKEHUS U B3aMMOJICHCTBHS YaCTHULl BEILIECTBA https://m.edsoo.ru/c44d02e2
m Macca u pazmepsl MoJiekyl (aToMoB). Konuuecto bubmmoreka [JOK
BemiecTBa. [locrosnHas ABoraapo https://m.edsoo.ru/c5b72ab7
bubnunoreka LIOK
45 Temme .Te e ecue. 111 e
wnepatypa. Tenosoe pastonecne. Hlkana Herbeus https:/m.eds00.ru/0070d493
46 Permrenue 3amau Bubmiorexa OK
https://m.edsoo.ru/1531aba5
bubnuoreka [{OK
47 14 iras. I°
JICATIBHBIH T'd3. 1 a30BBIC 3AKOHBI https://m.edsoo.ru/1deb2367
bubnuoreka [IOK
48 VYpaBaenue MenaeneeBa-Knanetipona. Pemenne 3ama
bapHetie Vienacicera-fiaticrpora. TEILLCHie saat https://m.edsoo.ru/8d12¢328
bubnunoreka LIOK
49 AOcoioTHas TemiiepaTypa. 3akoH JlaapToHa
FIOTHAA TEMTIEPATYP kor JlaeTon https://m.edsoo.ru/14e02d 1f
50 N3onponeccel B naeanbHOM ra3e ¢ HOCTOSHHBIM bubmmnoreka HOK
KOJIMYECTBOM BEILIECTBA https://m.edsoo.ru/68878d51
51 I'paduueckoe npecTaBiIeHUEe U30MPOLIECCOB: N30TEPMA, bubmuoreka [IOK
n30x0pa, u3obapa https://m.edsoo.ru/1344327b
bu6nmorexa LIOK
52 0) MKT
CHOBHO® YpARHCHHE https:/m.edso0.ru/c8094721
bubnunorexa LIOK
53 Pemenue 3ama
THeHH At https://m.edsoo.ru/10265a05
CBs13b a0CONMIOTHOM TEMIIEPATYPHI TEPMOTMHAMHUYIECKOM
54 CHUCTEMBI CO CpEIHEN KHHETHYECKON dHEprueu https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TETIJIOBOTO JBMKCHUS €€ YaCTHII
55 O060061eHre u cucreMatu3anus 3HaHul o TeMe "OCHOBBI bubnmnorexa [JOK

MKT"

https://m.edsoo.ru/09d 12fd8




bu6nmmoreka [IOK

56 KounrpoJabsHnas padora Ne 4 no reme "OcnoBbt MKT"
P P https://m.edsoo.ru/13adad59
TepMmoauHaMuueckasi cUCTeEMA. 3a/JlaHie BHEIIHUX
ycnosuit mis T/1 cuctemsl. BHelIHMe U BHYTpEeHHUE
57 napametpsl. [lapameTpsl T/l cuctemMbl kKak cpeHue Bubmiorexa HOK
PaveTpbI. 7apametp AP https:/m.edsoo.ru/5f8d38a3
3HAQYEHMS BEJIMYHH, ONUCHIBAIOIIUX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE
53 HyneBoe nauano repmoanHamuku. CaMonpou3BOJIbHAS bubnnorexa [JOK
penakcanus T/l cucTeMBI K TEINIOBOMY PAaBHOBECHIO https://m.edsoo.ru/8ec512f0
59 Mogaens ujiealIbHOrO Ta3a B TEPMOJUHAMUKE. Y CIIOBUS bu6nmorexa LIOK
MPUMEHUMOCTH 3TOW MOJEIU https://m.edsoo.ru/29355001
60 VYpaBuenue MeHneneeBa-Kiamnelipona v BeIpaXeHue JJis bubmmoreka [JOK
BHYTPEHHEHN 3HEpruu https://m.edsoo.ru/bal178d0
BeIpaxxenue i BHyTpeHHEN SHEPTUHA OJHOATOMHOTO
bubmmoteka IIOK
61 nJIeabHOrO Ta3a. KBa3ucrarnueckrne u HECTaTUYECKUE
https://m.edsoo.ru/acScacl5
MPOLIECCHI
& DOneMeHTapHas paboTa B TepMoaUHaMHUKe. Boraucienue bubnnorexa [JOK
paboTsl o rpaduKy mpoiiecca Ha pV-auarpamMme https://m.edsoo.ru/741d5738
63 Tennmonepenaua kak crmoco0 U3MEHEHUSI BHYTPEHHEH bubnmnorexa [JOK
sHepruu T/] cucremsl 6e3 coBepieHUs: paboThI https://m.edsoo.ru/3d734561
bubnunorexa LIOK
64 KonBekuusi, TermaonpoBOAHOCTb, U3ITYy4EHUE
https://m.edsoo.ru/157b54cd
KonunuecTBo TemnoTel. TennoéMkocTs Tena. Y aenbHas u
R bubmuoreka [JOK
65 MOJISIpHAs TETNIOEMKOCTHU BEILIeCTBA. Y IeJbHas TEIJI0Ta
https://m.edsoo.ru/7ba67355
CropaHusi TOIUIMBA
N bubmuoreka [{OK
66 Pacuér xonmuecTBa TEMIOTHI PU TEIJIONEpeaye

https://m.edsoo.ru/1db5ad4e




67 [TonsiTue 06 amuabaTHOM mporiecce. [1epBrIii 3akoH bubmuorexa [JOK
TEPMOJUHAMUKHU https://m.edsoo.ru/d8098824
68 KomnnuecTBo TemnoTel u paboTa Kak Mepbl H3MEHEHUS bubmmoreka [JOK
BHyTpeHHeH sHepruun TJI cuctembl https://m.edsoo.ru/b047alcd
BTtopoii 3ak0H TepMOAMHAMMKY ISl PABHOBECHBIX U
69 HEPABHOBECHBIX IIporieccoB. HeoOpaTuMOCTh IPUPOIHBIX buGnuorexa [IOK
P p ' P PHP https://m.edsoo.ru/c6f4f464
MPOIIECCOB
. bubmmoreka [JOK
70 [Tpunimner geicTBus TermnoBbix MmamuH. KIT nbmmotexa I
https://m.edsoo.ru/2e945513
bubnunoreka LIOK
71 Makcumansnoe 3Hadenue KII. [{ukn Kapuo
A P https://m.edsoo.ru/fe3857b9
bubnuoreka [IOK
72 Permrenue 3amau 1o
https://m.edsoo.ru/b3efal 8b
73 DKOJIOTUYECKHE aCTIEKThI UCIOIb30BAHUS TEIJIOBBIX bu6mmoreka IIOK
asurarenei. TernnoBoe 3arpsa3HeHNue OKPYKaIOLIEH Cpebl https://m.edsoo.ru/9867aaa7
bu6mmoreka IIOK
74 Pemtenue 3agau 3
https://m.edsoo.ru/c8c70432
75 O06o011ieHre 1 cucTeMaTH3alys 3HaHui 1o TeMe bubmmnoreka HOK
"TepmonnHamuka. TenaoBele MalIMHbI" https://m.edsoo.ru/28d62b3f
76 KonTtpouabHnas padora NeS no teme "Tepmoaunamuxka. bubmmnoreka HOK
TemyoBbIe MAIIMHBI" https://m.edsoo.ru/1b6e26¢5
77 [TapooOpazoBanue u konaeHcauus. Mcnapenue u bubmuoreka [IOK
KHUIIeHHE. Y IeJbHas TerIoTa napooOpa3oBaHus https://m.edsoo.ru/6f8e¢6777
Haceiiennsie u HeHachieHHBIE Tapbl. KauecTBeHHas
3aBUCUMOCTH IJIOTHOCTH U JIABJICHHS HACBILIEHHOTO Mapa
N bubmuoreka [{OK
78 OT TEMIEPATYPhI, UX HE3ABUCUMOCTh OT 00BEMA

HACBILIEHHOTO Mapa. 3aBUCUMOCTb TeMIepaTyphl KUIIEHUS
OT JIaBJICHUS B KHUJAKOCTH

https://m.edsoo.ru/f5¢17d02




79 BraxxnocTh Bo3yxa. AGCOIOTHAS U OTHOCUTEIbHAS bubnmnoreka HOK
BJIYKHOCTh https://m.edsoo.ru/30ebbb79
bu6nmoreka [IOK
80 Pewrenue 3anau
8 https://m.edsoo.ru/18¢95ff3
81 Tépnoe Teno. Kpucrammaeckue u amopdHbIe Tena. bubnmnoreka HOK
AHM30TPONHUS CBONCTB KPUCTAJIIIOB https://m.edsoo.ru/20a88a03
2 [InaBnenue u kpucrammszanus. Y aejibHas TeIioTa bubmmoreka [JOK
iaBnenus. Cyomumarus https://m.edsoo.ru/6ee91e9f
23 Hedopmaru TBEpAOTO Tena. PacTshkeHHe U ckatue. bubnnorexa [JOK
Cnsur. Moayis HOnra. [penen ynpyrux nedhopmanuii https://m.edsoo.ru/dalaab10
34 TennoBoe pacuupeHre KUAKOCTEN U TBEPIBIX TE. bubnnorexa [JOK
AHrapMOHHM3M TEILJIOBBIX KOJIEOAHMIT YaCcTHUIl BEIIECTBA https://m.edsoo.ru/7baSedf2
bubnuoreka [{OK
85 [Ipeo6
peoOpazoBaHue SHEPruu B (Ha30BbIX IEpexoiax hitps//m.cds0o.ru/97a0672f
bu6nunorexa LIOK
86 v 0
PABHCHHC TCILIOBOTO Dajanca https://m.edsoo.ru/ab1521fb
bubmmoteka IIOK
87 Pemenue 3ana
HICHHE AT https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaTsKeHHE. KanmmsspHbIe SIBICHUS.
88 JlaBneHue o1 MCKPUBJICHHON MTOBEPXHOCTHIO JKUKOCTH bubmorexa HOK
AL HCKP p A ' https://m.edsoo.ru/b42£1f97
®opmyina Jlamnaca
O06o0menne 1 cucTeMaTH3als 3HaHUH 110 TeMe bubmuoreka [JOK
89 n n
ArperarHble cocTOsiHUS BemecTBa. Da3oBblie nepexoasl https://m.edsoo.ru/0b52575¢
90 KonTtpouabnasi paéoraNe 6 nmo teme "ArperaTHbie bu6muoreka [JOK
cocrosinus BemecTtsa. @a3oBblie nepexoanb!' https://m.edsoo.ru/7dc2a739
DJIeKTpu3anus TeJl U €€ MPOSABICHUSA. DICKTPUUECKUI
but6mmoreka [IOK
91 3apsan. JlBa Buaa anekTpuueckux 3apsaos. [IpoBoanuky,

JUDJIEKTPUKHU U ITOJIYIIPOBOIHUKHU

https://m.edsoo.ru/1aff445f




DJIeMEHTapHBIN AIEKTPUUECKUN 3apsijl. 3aKOH COXPAHEHUS

bu6nmoreka [IOK

92
DJIEKTPUUYECKOTO 3apsija https://m.edsoo.ru/f49afd24
93 B3anmopeiictBue 3apsanoB. Toueunsle 3apsiibl. 3aKOH bubmmoreka [JOK
Kynona https://m.edsoo.ru/445b7746
bubnunoreka LIOK
94 Pewrenue 3anau https://m.edsoo.ru/6b87ecSa
https://m.edsoo.ru/08fc19bc
05 Dnektpuueckoe noiie. Ero aeiicTBre Ha IeKTPUYEeCKUe bubnnorexa [JOK
3apsabl https://m.edsoo.ru/05c6bfal
Hanpsixkéanocts anexTpuyeckoro mods. [IpoOHslii 3aps.
R bubnuoreka [{OK
96 JInHnK HanpsKEHHOCTH SJIEKTPUUYECKOTO MO,
https://m.edsoo.ru/3dac6957
OAHOPOHOE NEKTPUUYECKOE T10JIE
97 [ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO 1oJIsl. Pa3HOCTh bubmmoreka [JOK
MOTEHIMAJI0B U HaIPsKEHUE https://m.edsoo.ru/80021447
08 [TorenimanpHas SHEPrUs 3apsia B JJIEKTPOCTATUYECKOM bubmuoreka [IOK
nosne. [loTeHuuan 3JeKTpoCcTaTHYECKOro OISt https://m.edsoo.ru/af5fa389
99 CBs13b HAMPSHKEHHOCTH TIOJI U PA3HOCTH TTOTEHIAJIOB bubnnorexa [JOK
JUTSL BJIEKTPOCTATHYECKOTO MOJIA https://m.edsoo.ru/df7a6838
100 [TpuHIMIT CynEepnO3UIIUY ANEKTPUUECKUX TTOJIEN bubmmorexa [TOK
PHHIL ynep H p https://m.edsoo.ru/Ocfe4abe
bubnunorexa LIOK
101 Pemenne 3anau
8 https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsina. [Tone paBHOMEpPHO 3apsKEHHOMN bubnmnorexa [JOK
cdepbl https://m.edsoo.ru/b297b5c3
103 ITone paBHOMEPHO 3apsKeHHOTr0 Mo 00BEMY mapa. [Tomne bubmuorexa [IOK
PaBHOMEPHO 3apsHKEHHON OECKOHEUHOM MIIOCKOCTH https://m.edsoo.ru/f7a665ee
104 IIpOBOHMKY B IEKTPOCTATHUECKOM I10JI€. Y CIIOBUE bubmuoreka [JOK

PaBHOBCCHUA 3apa10B

https://m.edsoo.ru/32405eab




,HI/IBJ'ICKTpI/IKI/I " IOJYIIPOBOAHHUKHU B DJICKTPOCTATUYCCKOM

bu6nmoreka [IOK

105 rnoJsie https://m.edsoo.ru/060ebabs
106 Konnencarop. D5eKTpo€MKOCTh KOHAEHCATOPA. bubmmoreka [JOK
DIIEKTPOEMKOCTD TJIOCKOTO KOHAEHCATOpa https://m.edsoo.ru/845b4{73
107 [TapannensHOE COeIMHEHNE KOHIEHCATOPOB buGnuorexa [IOK
https://m.edsoo.ru/d11e8ce7
108 [TocnenoBarenpHOE COETMHEHHE KOH/IEHCATOPOB bubmmorexa [IOK
https://m.edsoo.ru/1€992920
109 DHeprus 3apsH>KEHHOT0 KOHJIEHCATOpa bubmmorexa [TOK
https://m.edsoo.ru/73a34f18
bubnuoreka [IOK
110 Pewenue 3anau https://m.edsoo.ru/5tb2acb5
https://m.edsoo0.ru/27434040
11 JIBrKeHue 3apsyKeHHON YacTUIIbI B OJHOPOJAHOM bubmmoreka [JOK
DJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemenne 3anau
113 O06o001eHre 1 cucTeMaTr3aIis 3HaHUH 110 TeMe bubnuorexa [{OK
"DnexkTpuueckoe mose" https://m.edsoo0.ru/5752603f
114 KonTtpoabnas padora Ne 7 mo Teme ' diiekTpuieckoe bubmmnoreka HOK
moJie'" https://m.edsoo.ru/cefe90e9
115 Cuna toka. [TocTostHHBIN TOK. Y CI0BHS CyIECTBOBAHUS bu6munorexa [IOK
IIOCTOSTHHOTO 3JIEKTPUYECKOTO TOKa https://m.edsoo.ru/233311b5
bubnuotexa [JOK
116 Hcrounnkn Toka. Hampsoxenue u 3/1C https://m.edsogru/0839a1 5
17 3akon OMa Jy1st yJacTKa [enH. DJIEKTPHIECKOe bubnuoteka [JOK
CONPOTHBJIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb COMPOTUBIIEHUS OJHOPOAHOTO MPOBOJIHHKA bubnmnoreka [JOK

118

OT €ro JJIMHBI U IJIOMAAr IMOIICPEYHOr0 CEYCHHUA

https://m.edsoo.ru/95fcdf51




bu6nmmoreka [IOK

119 v .P
JIeJIbHOE COMPOTHUBIICHHE BelllecTBa. Pemenue 3aqau hitps://m.cdsoo.rw/437(8300
120 [TocnenoBarenbHOE, MapAILIEIBHOE, CMEIIAHHOE bu6nmoreka [IOK
COEIMHEHHE ITPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacué€rt pa3BeTBiIEHHBIX AneKTpruueckux 1enei. [IpaBuna bubnmnoreka HOK
Kupxroda https://m.edsoo.ru/1794cf37
122 Permrenue 3amau Bubmiorexa OK
https://m.edsoo.ru/3881b469
bubnuoreka [{OK
12 P . —
3 abota sneKTprueckoro Toka. 3akon [xoyns —Jlenmna hitps:/m.cdsoo.ru/a3605c5e
bubnuoreka [IOK
124 P
CHICHHE sajat https://m.edso0.ru/6761bfOf
125 MOMHOCTB 3IEKTPUYECKOT0 TOKA. TermioBas MOIIHOCTS, bubnuorexa [IOK
BBIJIEIIIEMAas Ha PE3UCTOPE https://m.edsoo.ru/99750a6f
bu6nunorexa LIOK
12 P
6 CLICHHC 3a1ad https://m.edsoo.ru/eb72fc24
bu6nunorexa LIOK
127 J1C
JIC u BHYTpeHHEE COMPOTUBIEHNE NCTOYHUKA TOKA hitps://m.cdsoo.ru/72d453af
128 3akon OMa 1sl TOJTHOM (3aMKHYTOM ) AJIEKTPUYECKON bubnmnorexa [JOK
nenu https://m.edsoo.ru/221{f40fb
bubnunorexa LIOK
12 P
? CILICHHE 3a7ad https://m.edsoo.ru/3580b679
but6mmorekxa [IOK
130 Momaoc CTO a TOKa
HIHOCTD HETOTHIIA TOK https://m.edsoo.ru/a0ae51d8
but6mmorekxa [IOK
131 K
OPOTKOE SaMblkarie https:/m.eds00.ru/5465632
b K
132 Konnencarop B 1ienu NOCTOSSHHOTO TOKa nommorexa IO

https://m.edsoo.ru/35368f3e




bu6nmmoreka [IOK

133 Pemenne 3ana- https://m.edsoo.ru/4410cef0
134 Pemenue 3amau no reme "[10CTOSIHHBIN 37EKTPUUYECKUMA bubnmnoreka HOK
TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amgad no treme "[l0CTOAHHBIN IEKTPUUECKUI bubnuorexa [IOK
TOK" https://m.eds00.ru/744261b8
136 Pemenue 3amgad no reme "[l0CTOSAHHBIN JIEKTPUUECKUN bubnunoreka LIOK
TOK" https://m.edsoo.ru/eb5d4687
137 O06001IeHrEe U CUCTEMAaTH3allisl 3HAHUH 110 TeME bubmuoreka [{OK
"IlocTOSIHHBIN 31EKTpUUYECKUH TOK" https://m.edsoo.ru/bfd7a050
KonrpoJubHnas padora Ne 8 mo reme "IlocTossHHbIN bubnnorexa [JOK
138 . "
IEKTPUYECKHH TOK https://m.edsoo.ru/1885ddf1
DneKTpuuecKas MPOBOAUMOCTh Pa3INYHBIX BEIIECTB. bubmmoreka [JOK
139 .
DNEeKTpUUYECKU TOK B MeTajuiax. CBEpXIIPOBOAMMOCTh https://m.edsoo.ru/da794295
DNEeKTpUYECKUIM TOK B pacTBOpaxX U pacruiaBax bubmuorexa [IOK
140
AIEKTPOJIUTOB. 3aK0oHBI Dapajest s AIEKTPOTU3a https://m.edsoo.ru/4b423491
bubmmoteka IIOK
141 i Nl
DHEKTPHHECKIIH TOK B rasax. [nasma hitps://m.eds00.ru/92d92f76
bu6mmoteka IIOK
i .B
142 DneKkTpuuecKkuil TOK B Bakyyme. BakyymHblie mpu6opbl hits://m.cdsoo.ru/2E+ 160
143 DIEKTPUUYECKHUI TOK B OTYIPOBOAHUKAX bubnmorera LOK
eKTp yrip a https://m.edsoo.ru/ab61c660
bubnunorexa LIOK
IT
144 OJTyTIPOBOTHUKOBEIE TPUOOPHI https://m.edsoo.ru/83622200
QDu3zuueckuit npakmukym Nel no meme ""Hzmepenue
145 CUJIbI MOKA U HANPANCEHUS 8 UEeNU NOCHOAHHO20 MOKA bubnmnorexa [JOK

npU ROMOULU AHATIO206bIX U UUPPOBBIX UIMEPUM ETbHBIX
npuoopos" unu ""3nakomcmeo c yughposoii

https://m.edsoo.ru/5643ea56
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147

148

149
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aabopamopueii no gpusuxe. Ilpumepol usmepenusn
duszuueckux eruyuHn nNPU NOMOUIU KOMNBIOMEPHBIX
oamuukos"

QDusuueckuit npakmukym Ne2 no meme ""Hzyuenue
HEPAGHOMEPHO20 0BUNCEHUS C UETIbI0 ONPEDeleHUs
MZHOB8eHHOoU cKopocmu'"’

QDusuueckuit npakmukym Ne3 no meme ""Hzmepenue
YCKOpeHusa npu RPAMOSIUHEHHOM PABHOYCKOPEHHOM
08UICEHUU NO HAKNIOHHOU naocKocmu'" unu
""Uccnedosanue 3agucumocmu nymu om epemenu npu
PAGHOYCKOPEHHOM Osudicenuu'"’

Qu3suueckuit npakmuxkym Ned no meme ""Hzmepenue
YCKOpeHus c60000n020 nadenua' unu "Uzyuenue
osudIceHUA mena, OpOueHH020 20pu30Hmanbvio"”’

QDu3zuueckuit npakmukym no meme Ne5 ""Hzyuenue
08UIICEHUA MeNa RO OKPYHCHOCHU C HOCHOAHHOI NO
Mooyt ckopocmvro' unu "Hccneoosanue
3aeucumMocmu nepuooa 00pauienus KOHUYeCcKo20
Masamuuka om e2o napamempog’’

QDu3suueckuit npakmukym Neb no meme ""Hzmepenue
pasnooeiicmeayrouieii cuibl nPU O8UIHCEHUU OPYCKa no
Haxnonnoi nnockocmu'' unu "Ilposepka cunomeswt 0
He3a8UCUMOCHU 8PEMENU OBUICEHUA OPYCKA NO
HAKIOHHOI RI0OCKOCMU HA 3A0AHHOE PACCHOAHUE OM
e2o maccol"”!

Qu3zuueckuii npakmukym Ne7 no meme ""Hccnedosanue
3a6UCUMOCIU CUTL YRPY2OCMU, 603HUKAIOWUX 6
npyxcune u pe3unosom oopaszuye, om ux oegpopmayuu'’

but6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

bubnuorexa [JOK
https://m.edsoo.ru/6960b6ef

bubmnoreka IIOK
https://m.edsoo.ru/d1ea2402

bu6anoreka LIOK
https://m.edsoo.ru/bcf53514

bubnunorexa LIOK
https://m.edsoo.ru/0b34db84

bubnunorexa LIOK
https://m.edsoo.ru/b55b81al
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unu ""H3yuenue osusricenusn cucmemul meJ, C6A3AHHBIX
HUmMbI0, nepeKuHymol yepes n1é2kuil 6:10k"

QDusuueckuit npakmuxym Ne8 no meme ""Hzmepenue
KoIhpuyuenma mpenus no eenuqune y2n068020
koIpuyuenma 3asucumocmu Fmp(N)" unu
"Hccneoosanue ogusicenus 6pycka no HaK10HHOU
NJI0CKOCIMU C NepeMeHHbIM KoIppuyuenmom mpenusn'

unu "H3zyuenue osusicenusn 2pysa Ha eany ¢ mpenuem'

Qu3zuueckuii npakmukym Ne9 no meme ""Hccnedosanue
YC08Uil pagrosecus meépoozo mena, UMeruLeco oCh
epawenun’ unu "Koncmpyuposanue kponuimeitnog u
pacuém cun ynpyzocmu' unu "Hzyuenue
ycmouuugocmu meépoozo mena, umerouieco niaouads
onoput"’

but6mmoreka [IOK
https://m.edsoo.ru/b83b1607

bubmuorexa [JOK
https://m.edsoo.ru/4a04f417

154

@Duzuueckuit npakmuxym Nell) no meme "Hzmepenue
UMRYbCa mena no mopmosnomy nymu'" unu
"H3mepenue cuivl mazu, CKOpOCHU Mooenu
INEKMPOMOOUNA U MOWHOCHU cuibl mazu' uiu
"Cpasnenue usmenenus UMnYIbca meia ¢ UMRY1bCOM
cunwvt” unu "Hccnedosanue coxpanenus umnynvca npu
ynpyzom e3aumooeiicmeuu’’ unu "HUsmepenue
KUHemuuecKoul Jnepeuu meaa no mopmosnomy nymu'"’

bu6anoreka LIOK
https://m.edsoo.ru/856fb28e

155

QDusuueckuit npakmuxkym Ne 11 no meme "Hzyuenue
uzomepmuueckozo npovecca (PeKOMeHO06aHO
ucnoav3zoeanue yughposoiu ravopamopuu)’’ unu
""H3yuenue uzoxopnozo npoyecca' unu "Hzyuenue
uzooapnozo npoyecca' unu "Illposepka ypasnenusn
cocmoanun'"

but6mmorekxa [IOK
https://m.edsoo.ru/e0fe7e07
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QDuszuueckuit npakmuxkym Nel2 no meme "HUzmepenue
yoenvnou mennoémkocmu' unu "Hccneoosanue
npoyecca ocmuvieanus eewjecmea’’ unu "Hccnedosanue
aouabamnozo npoyecca' unu "Hzyuenue e3aumoceasu
IHEPZUU MEHCMONEKYTIAPHO20 63AUMOOETICMEUA U
memnepamypul Kunenus xcuokocmei'’

but6mmoreka [IOK
https://m.edsoo.ru/2f2faa61

157

QDu3zuueckuit npakmukym Nel3 no meme "H3zyuenue
3aKoHOMepHOCm el uchapenus dcuokocmeiut" unu
"H3mepenue yoenvnoii meniomeul naaejienus avoa’ unu
"H3yuenue ceoiicme HacvluieHHbIX napos' unu
"U3zmepenue adcontomuoil 61axcHOCMuU 6030yxXa u
oyenka maccol napoe 6 nomewienuu''. Hamepenue
KoI(hpuyuenma noeepxnHocmHuo20 HaAMAIHCeHUus

bubmnoreka IIOK
https://m.edsoo.ru/6bla23b5
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QDu3zuueckuit npakmukym Nel4 no meme "Habnrwoenue
npeepawienus IHePSUU 3apANCEHHO20 KOHOEHCAmopa 6
IHepeuo usiyuenusn ceemoouooa' unu "Hzyuenue
npomeKanus moKa 6 yenu, cooepicauieil

konoencamop' unu ""Pacnpedenenue paznocmu
nOMenUUAanN0s (HanpaAX3ceHus) NPU NOC1e008ameibHOM
coeounenuu KoHoencamopos'

Qu3zuueckuii npakmukym Nel5 no meme ""Hcceneoosanue
CMEUanH020 coeOuHenus peaucmopos'’ unu
"U3mepenue yoenvnozo conpomueienus npoeooHuKos"
unu ""Hccneoosanue 3asucumocmu cuibl moxka om
Hanpa)cenus 0na Jamnvl Hakaaueanus'

Qu3zuueckuii npakmukym Nel6 no meme ""Haobnwooenue
anexkmponusa' unu "HUzmepenue 3apaoa
oonosanenmnozo uona' unu "Hecneoosanue
3a6UCUMOCIU CORPOMUBTEHUSA MEPMOPEIUCOPA OMm

bub6anoreka LIOK
https://m.edsoo.ru/ec424377

bubnunorexa LIOK
https://m.edsoo.ru/2b179d98

bubnunorexa LIOK
https://m.edso0o.ru/64b6e901




memnepamyput”’ unu ""Cuamue eonom-amnepnoit
Xxapakmepucmuxu ouooa'"’

161 PesepBHblil ypok. O60011I€HNE U CUCTeMAaTHU3alHsl 3SHAHUHA 1 bubmmoreka [JOK
o teme "Kunemartuka" https://m.edsoo.ru/ed017d93
162 PezepBHblil ypok. O000IIeHNE U CUCTEMATH3AIMS 3HAHU I 1 Bu6muotexa [JOK
o teme "Jlunamuka" https://m.edsoo.ru/3149956b
163 PesepBHblit ypok. O000IIeHNE B CUCTEMAaTH3AIMS 3HAHUH | bubnuorexa [IOK
o teme "CraTuka TBEpa0ro Tena" https://m.edsoo.ru/0f9752ac
164 PezepBHblil ypok. O600111€HNE U CUCTEMAaTH3aLMsI 3HAHU I 1 bubnuoreka [IOK
1o TemMe "3aKOHbI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/6¢0df9cc
165 PezepBHblil ypok. O000IIeHNE B CUCTEMAaTH3AIHS 3HAHUH | Bbu6mmoteka LJOK
1o Teme "OCHOBBI MOJIEKYJIIPHOKMHETHYECKOU TeOpHH" https://m.edsoo.ru/de148976
166 PesepBHblit ypok. O000IIeHNE B CUCTEMAaTH3AIMS 3HAHUH | bubnuorexa [IOK
o Teme "Tepmonunamuka. TennoBbie MalTuHb!" https://m.edsoo.ru/Obcc77cl
PesepBHrlIil ypok. O60011IeHNE U CHCTeMAaTHU3alHs 3HAHUHA
| bu6nunorexa LIOK
167 110 TeMe "ArperaTHble COCTOSIHUSA BellecTBa. Pa3oBble 1
" https://m.edsoo.ru/59ca5c91
MIepPeX0/1bl
163 PezepBHblil ypok. O6001IeHNE U cUCTeMaTH3alHs 3HaHU I | bubmmnoreka HOK
o TeMe "DIeKTpudeckoe mnose"” https://m.edsoo.ru/f2381c0c
169 PesepBHblil ypok. O60011€HNE U CUCTEMaTU3allHsl 3SHAHUH | bubmmnoreka HOK
1o Teme "T1oCTOSAHHBIN 3JIEeKTPUIECKUI TOK" https://m.edsoo.ru/3cae6dal
170 PesepBHblil ypok. O60011€HNE U CUCTeMAaTH3alHsl 3SHAaHUH 1 bubmuoreka [IOK

o Teme "ToKH B pa3nyHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16

https://m.edsoo.ru/cc7681d4




11 KJIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
No ara ndpoBLie
Tema ypoka = - = - A i pp
n/n ° = A = = U3y4eHus o0pa3oBaTe/ibHbIE
= - QO (=]
g = 2 S s § = pecypcsl
=] Z a2 = oroa
BsaumoelicTBre MOCTOSIHHBIX MAarHUTOB U
1 MIPOBOJHUKOB ¢ TOKOM. MarautHoe 1oine. I'umoresa bubnmorexa LHOK
POBOA ’ ' https://m.edsoo.ru/487a8593
Awmmnepa
Bektop marautHoi nanykuun. Ipuaimn
2 cyIie Eosn 15044 MaFHI/ITHZfX Honeﬁp Jluanu MarHuTHOM bubnmnorexa [IOK
yrep H ’ https://m.edsoo.ru/4clabccb
WHIYKIAH
bubmuoreka [JOK
3 MaruutHoe noJse mpoBoaHuKa ¢ TokoM. OmbIT Dpcrena
poBOA pete https://m.edsoo.ru/d35d5262
4 Cuna Ammepa, €€ HanpaBlIEHHE U MOIYJIb bubmorexa LHOK
pa, p y https://m.edsoo.ru/26d9c5ba
5 Pemenue 3agau bubmorexa HOK
& https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammiepa. DIeKTPOU3MEPUTEIIbHbIE bubnuotexa [JOK
npudopbI https://m.edsoo.ru/ad7718d7
7 Cua JlopeHiia, e€ HampaBJIeHUE U MOYJIb. [IBrKeHNe bubnmnoreka [JOK
3apsKEHHOM YaCTHUIIbI B OJJTHOPOJIHOM MarHUTHOM I0JIE https://m.edsoo.ru/c97afaal
8 Pemenue 3agau bubmmorexa [TOK
g https://m.edsoo.ru/504e98c7
bu6mmorexa [IOK
9 Pa6ora cunsl Jlopeniia
perl https://m.cdsoo.ru/d5 18bedb
Bbub6anorexa [IOK
10 Pemenue 3amau nbmmorexa I

https://m.eds00.ru/93617bd9




1 MaruutHoe noJsie B Beniectse. eppomaruervku, napa- bubnunoreka [HOK
W JMaMarHeTUKHU https://m.edsoo.ru/30ff9608
12 OcHoBHbIe cBoMcTBa (heppomarueTukoB. [Ipumenenue bubmmoreka [JOK
(dbeppoMarHeTUKoB https://m.edsoo.ru/0b58190a
bubmuoreka [JOK
13 P HM n
elIeHue 3a71a4 1o TeMe "MarHuTHoe mnoJjie hitps://m.eds0o.rw/5b55¢307
14 Pemenue 3agad mo reme "MargutHoe mose" bubmorexa LIOK
https://m.edsoo.ru/41c4ae8a
15 SIBneHue aneKTpoMarHuTHOM UHAYKIUU. [loTok bubnuorexa [JOK
BEKTOpa MarHUTHON MHAYKIIMHU https://m.edsoo.ru/b3efalcl
bu6mmoreka [IOK
16
I/C unyxumn https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMarHUTHOM MH un dapanes bubmmorexa [IOK
p AYKIL pal https://m.edsoo.ru/abdec188
bu6mmoreka [JOK
18 B .T o
HIXPEBOE JICKIPHACCKOE HOTE. L OKH TOYKO https://m.edsoo.ru/15abe140
bu6mmoreka [JOK
19 SJ1C c 0BO a
JIC MEZYKIHH B JIBHOKYIIHXC IPOBOJHHKAX https://m.eds00.ru/0235¢cc02
bu6mmoreka [IOK
20 Pemenue 3ana
HHCHHE Saad https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 IT JI
PaBiIo JcHia https://m.edsoo.ru/bbc22726
” NunyktuBHOCTE. KaTyllika HHAYKTUBHOCTH B LIENH bubnnorexka [JOK
[IOCTOSIHHOTO TOKa https://m.edsoo.ru/621eae9d
bu6mmorexa [IOK
2 s .
3 BIICHHE CAaMOMHAYKLIH. S/ camMoHHAy KUK https://m.edsoo.ru/7ee60cal
4 DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM. bubnnorexa [JOK

SJ'ICKTpOMaI‘HI/ITHOC I10JIC

https://m.edsoo.ru/b3cOadl1




bu6mmoreka [IOK

25 Pemienue 3anau
A https://m.eds00.ru/88f69d2b
26 O06o001IeHNEe U CUCTEMAaTH3alisl 3HAHUH 110 TeMe bubnuorexa [JOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/76484025
7 KonTpoasnas padora Nel mo teme bubnunoreka [HOK
"JaexkTpoanHammuka'' https://m.edsoo.ru/8ae09b98
)3 Konebatenbnas cuctema. CBoOOAHBIE KOJIEOAHUS. bubnuoreka [JOK
I"apMoHnueckue KoeOaHus https://m.edsoo.ru/7c1db385
29 KunemaTtnueckoe v JIMHaAMHUYECKOE ONUCAHUE bubmuorexa [JOK
K0JIeOaTeIbHBIX JBHKEHUI https://m.edsoo.ru/87ce9498
DHEpPreTUYECKOe ONMucanue. BeIBO JMHAMUYECKOTO
30 OIHUCaHUs TAPMOHUYCCKHUX KOJIeOaHUH U3 UX bubmorexa HOK
P https://m.edsoo.ru/e3¢99692
HYHEPTreTUYECKOr0 U KHHEMATHYECKOTO OMHCAHUS
bu6mmoreka [JOK
31 A a u ¢aza xoyieOaHuUi
MILTMTY @ i Kosebanm https://m.edsoo.ru/7a0c439a
[Tepuon u yacrora xonedbanuit. [lepuoa manbix
. bubmuorexa [JOK
32 CcBOOOIHBIX KOJIEOAHNHI MAaTEMAaTUYECKOI0 MasiTHUKA.
. https://m.edsoo.ru/e0399319
[Teproa cBOOOAHBIX KOJIEOAHMI MPY>KMHHOTO MasiTHUKA
3 3aryxatomue kojnebaHus. BeiHyX/1eHHbIE KOJeOaHMsl. bubnuoreka [IOK
Peszonanc https://m.edsoo.ru/72¢93d09
bu6 OK
34 ABTOKOJICOAHUS nosmotera Il
https://m.edsoo.ru/6add2644
bubmuorexa [JOK
35 Pemenue 3agau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
36 VYpok-koHpepennus "MexaHnnyeckue KojieOaHus B bubnnorexka [JOK

MY3bIKaJIbHBIX HHCTpYMEHTAX"

https://m.edsoo.ru/8ef587be




37 O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110 TEME bu6mmoreka [IOK
"MexaHnuyeckue KoyeoaHus" https://m.edsoo.ru/eb84182f
18 OnexkrpomarHuTHbele kosebanus. KonebarenbHbiit bubmmnorexa LIOK
KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUIMTYIBI 3apsiia
39 KOH/JIEHCATOpa C aMILITUTYI0M CHJIBI TOKA B bubmmorexa [IOK
https://m.edsoo.ru/093f9af1
K0J1e0aTEeIbHOM KOHTYpE
40 3aK0OH COXpaHEHUsI YHEPTUU B UJICATTLHOM bubnnoreka [JOK
K0JIe0aTeIIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
A1 3aryxaroliue 3IeKTPOMarHuTHbIE KoJieOaHusl. bubnnoreka [JOK
BoinykeHHBIC 27IEKTPOMAarHUTHBIE KOJIeOaHUs https://m.edsoo.ru/5¢668619
4 [lepemenHbIil TOK. Pe3ucrop u KoHIeHCaTop B LIENU bubnuorexa [JOK
IIEPEMEHHOTO TOKA https://m.eds00.ru/84836152
43 Karymuika vHIyKTUBHOCTH B LIETIH IEPEMEHHOIO TOKa bubmmorexa [OK
https://m.edsoo.ru/cfa307af
m 3akon OMa 11 SJIEKTPUYECKON TIeNH TEPEMEHHOTO bubnuotexa [JOK
TOKa https://m.edsoo.ru/8bae38e6
45 MoIHOCTh TEPEMEHHOTO TOKA. AMITUTYAHOE U bubnuoreka [IOK
JICUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA M HATTPSYKEHUS https://m.edsoo.ru/1cac6edc
46 Pe3onaHc B 2JIeKTpUUECKOM 1IeTIH bubnnorexa [IOK
https://m.edsoo.ru/087506df
bu6mmorexa [IOK
47 Pemterre azas https://m.edsoo.ru/al6836a4
43 Wneanpublif Tpancpopmatop. [IpousBoactso, nepenaya bubnuorexa [IOK
1 TTOTpeOJICHUE DIIEKTPUUECKOW SHEPTHH https://m.edsoo.ru/f97418ae
DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE Bu6miorexa LOK
49 aneKkTposHeprun. KynbTypa ncnoib30BaHus

3JIEKTPOIHEPTHH B TOBCEAHEBHON KU3HU

https://m.edsoo.ru/a6f74d93




bu6mmoreka [IOK

30 Penterrie 3azat https://m.edsoo.ru/ee6677ed
bubmumoreka [IOK
> Penterrie 3azat https://m.edsogru/7cab59f8
57 O0o01IeHre U CUCTeMaTU3alus 3HAaHUN TI0 TeMe bubmmoreka [JOK
"DNIeKTpOMAarHUTHBIE KOJIeOaHus " https://m.edsoo.ru/401024a9
53 Mexanunyeckue BOIHbI. XapaKTePUCTHKH bubnunoreka [HOK
MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHMYECKUX BOJIH bubmmorexa [IOK
https://m.edsoo.ru/d9ae1000
bubnnoreka [JOK
5 3ByK. XapakTepHCTHKIL 3Eyka https://m.edsogru/l38b6f09
56 Wndpassyk u ynaprpa3syk. LllymoBoe 3arps3Henne bubnuoreka [IOK
OKPYKarOILEeH Cpebl https://m.edsoo.ru/7380038f
bubnunoreka [JOK
57 Pemenue 3anax https://m.edsocl)l.rulcfd918bf
53 DJNIeKTpOMarHuTHbIE BOJHBI. M3nyueHue bubnunoreka [JOK
DJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus NEeKTPOMarHuTHeIX BoJH. CBOMCTBa bubnnorexka [JOK
DJIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818¢c
60 [IIxana 3neKTpOMarHUTHBIX BOJIH. [I[pumeHnenne bubnuotexa [JOK
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY https://m.edsoo.ru/49be1f9e
61 [TpuHIIUTIBI paTuoCBs3H U TeNeBuaeHus. Paanomokarusi. bubmuoreka [JOK
DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAOIIEH CPEeabI https://m.edsoo.ru/9f96f1{8
& KonTpoubnas padora Ne2 no reme "Kosedbanus u bubnuorexa [IOK
BOJIHBI" https://m.edsoo.ru/4f7985a0
63 CgerT. 3aKOH MPSAMOJIMHENHOIO PacpOCTPaHEHMSI CBETA bubnmorexa LOK

https://m.edso00.ru/f9566406




64 Peuienue 3a1a4 Ha NPUMEHEHHUE 3aKOHA bubnunoreka [HOK
IIPSMOJIMHEMHOT'O paclpOCTPAHEHUS CBETA https://m.edsoo.ru/ea32d455
65 Otpaxxenue csera. [Tnockoe 3epkano. Chepuueckoe bubmmoreka [JOK
3epKaio https://m.edsoo.ru/a005d2bb
[Ipenomiienne cBeta. AGCOMIOTHBIN U OTHOCHUTEIBHBII
66 nokasaresb npenomiienus. [loaHoe BHyTpeHHee bubmmoreka [JOK
oTpaxeHue. [IpenenbHblid yroi MoJaIHOrO BHYTPEHHETO https://m.edsoo.ru/bc2e55¢cd
OTpaKE€HUs
67 Pemrenne 3a1a4 Ha IpUMEHEHUE 3aKOHOB OTPAKCHUS U bubnnorexa [JOK
[IPEIOMIIEHHUS CBETA https://m.edsoo0.ru/49d830a9
68 Xop nyudeit B mpusMme. ucnepeus ceeta. ClOXKHBIN bubnnoreka [JOK
coctaB Oemoro cBeta. L{peT https://m.edsoo.ru/d8elc3be
69 JIun3bl. @OKYCHOE PAaCCTOSIHUE U ONITUYECKAs CUJIa bubnuorexa [JOK
JIUH3BI https://m.edsoo.ru/60441359
70 [TocTpoenue n300pakeHui B TMH3aX U UX CHUCTEMAaX. bubnnoreka [JOK
YBenuyeHue JTuH3bI https://m.edsoo.ru/bb53b1d5
71 Pemenue 3agad Ha mocTpoeHue U300paKEHU, bubnmnoreka [JOK
[OJIyYaEMBIX C IIOMOLIBIO JTUH3 https://m.edsoo.ru/5a868f09
72 I'ma3 kak ontuyeckas cucrema bubmmorexa [TOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anau. [Ipenens npuMeHMMOCTH bubnmnoreka [JOK
r€OMETPUYECKON ONTUKHU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETA U METO/Ibl €€ U3MEPEHUS bubmmorexa [IOK
https://m.edsoo.ru/f32aab06
bubmuorexa [JOK
& Hucnepeus caeta https://m.edsoo.ru/lel6ccbe
76 WNutepdepentus ceeta bubmorexa HOK

https://m.edsoo.ru/5fc0c638




77 KorepeHTHBIC HCTOYHUKH. Y CIIOBHS HAOJIIOICHHS bubnunoreka [HOK
MaKCUMYMOB U MUHUMYMOB https://m.edsoo.ru/c6416d48
bu6mmoreka [IOK
78 P
CHHieHie sajad https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
II
7 PHMEHEHHE HHTEp(epeHIHn https://m.edsoo.ru/668edbc8
bubmuorexa [JOK
80
Jludparuuns ceera https://m.edsoo.ru/12ed04bS
81 JudpakunonHas pemeéTrka. Y cioBue HaOIIOICHUS bubnuoreka [IOK
IJIaBHBIX MaKCUMYMOB https://m.edsoo.ru/f998d964
bubmuorexa [JOK
82 P
CHicHHe sazat https://m.edsoo.ru/d58c411a
83 [TonepeunocTs cBeTOBBIX BOJH. [lonspusamus ceeTa bubmorera [JOK
p ' prsatl https://m.eds00.ru/e9890fe9
bu6mmoreka [IOK
4 P
8 CHICHHE a1 https://m.edsoo.ru/c56¢8158
85 CBeToBbIC SBJICHUS B IPUPOJIE bubmorexa HOK
PHPOA https://m.edsoo.ru/0b36363d
26 O06o0011eHHe U cUCTeMaTU3alMsl 3HaHUH 110 TeMe bubnnorexka [JOK
"Onruka" https://m.edsoo.ru/8a14748b
bu6mmoreka [IOK
7 °
8 KonTpouabsnas padora Ne3 no teme «Onruka» hitps://m.cdsoo.r/82315dd4
['paHuIbl MPUMEHUMOCTH KIACCUYECKON MEXaHUKHU.
88 3aKOHBI AJIEKTPOIUHAMUKHI U TIPUHITUTT bubmorexa HOK
PO Py https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIbHOCTH
. bubmuotexa [JOK
89 [TocTynarel ciennanbHONM TEOPUU OTHOCUTEIHLHOCTH

https://m.edsoo.ru/c56f05cb




[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[IpeobpazoBanus Jlopenua. YciioBue NpuIMHHOCTH.

bu6mmoreka [IOK

90
OTHOCHUTEIBHOCTH OJJHOBPEMEHHOCTHU. 3aMEJJIEHNE https://m.edsoo.ru/d83742bb
BPEMEHHU U COKpAIICHUE JITTUHBI
N bu6mmoreka [IOK
91 DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI
https://m.edsoo.ru/853a64fc
9 CBs13b MaccChl ¢ SHEPTUEH U UMITYITHCOM bubnnoreka [HOK
PENSITUBUCTCKON YacTULIbl. DHEPT Ul MOKOs https://m.edsoo.ru/b6258ffa
93 PaBHOBecHOE TEMIIOBOE U3ITyUYECHUE bubmmorexa [IOK
ya https://m.edsoo.ru/f54035a5
94 3akoH cMmelennsa Buna bubnnorexa LIOK
https://m.edsoo.ru/1c5ff752
95 I'unoteza M. Ilnanka o kBanTax. ®@OTOHBI bubmorexa LHOK
https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
96 DHeprus 1 UMIyJIbC POTOHA
P Y ¢ https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. Onbitel A. I'. Cronerosa. 3aKOHBI bubnnorexka [JOK
dororddekra https://m.edsoo.ru/8c68e5b9
08 VYpaBuenue DitHmreitHa s potodrddekra. "KpacHas bubnmnoreka [JOK
rpanuna” gorosddexra https://m.edsoo.ru/01ef4556
99 Jasnenue cBera. OnbiTel [1. H. JIebenena bubmnorexa [IOK
https://m.edsoo.ru/64b4f966
100 BoaHOBEIE ¢cBOMICTBA YaCTUIL bubmorexa LOK
https://m.edsoo.ru/f59cfcec
101 Bousnsl ne bpoiind. Inunaa BosiHbl 1e bpoisnsa u pazMepsl bubmuotexa [JOK
00J1aCTH JTOKAIM3AIUN JBUKYIIEHCS YACTHITBI https://m.edsoo.ru/5df8bafl
102 KopnyckysipHO-BOJIHOBOM Jyalnu3m bubmmorexa LIOK

https://m.edsoo.ru/8ccab62a




bu6mmoreka [IOK

103 aK 3JIEKTPOHOB Ha KpHUCTaJLIA
Jlupariis S1CKTPOHOB Ha KpUCTa/LIaX https://m.edsoo.ru/30dbal8c
104 Crenuduika n3mepenuii B Mukpomupe. CooTHOLICHUS bubnuoreka [IOK
HeonpeaenéHHocrel [elizenOepra https://m.edsoo.ru/65783dec
bu6mmoreka [IOK
105 P
CHICHHC rPAQHICCKIX 327124 https://m.edsoo.ru/e70195bd
bubmuorexa [JOK
106 P &
CHICHHE PACHETHRIX 3a/at https://m.edsoo.ru/ee9b3182
107 KonTposbnas padora Ne4 no remam: ""OcHOBBI bubnuoreka [IOK
CTO", "Kopnycky/JsIpHO-BOJIHOBOM Ayaau3m" https://m.edsoo.ru/c3de891a
108 OnbITHI IO UCCIEOBAHUIO CTPOCHHUS aTOMa. bu6mmoreka [IOK
[Tnanerapuas moxens aroma Pesepdopna https://m.edsoo.ru/312b750a
bubmuorexa [JOK
109 IToctynartel bopa
y p https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypOBHEH 3HEpruu aTroma bu6mmoreka [JOK
BOJOpOAa https://m.edsoo.ru/cf74bl1a
111 CHoOHTaHHOE U BBIH €HHOE M3JTyUeHHE CBeTa bubmorexa HOK
YA i https://m.edsoo.ru/f945d85¢c
112 Tasep bubmuorexa [JOK
https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa I'eitsenOepra-MBanenko.
113 3aps 1 MaccoBoe Yucio sajapa. M3otonsl bubmorexa LIOK
P Apa. ' https://m.edsoo.ru/34adaSde
PagnoakTuBHOCTE
3aK0OH paJnoakTUBHOrO pacmnana. CBoiicTBa
114 I/IOHI/IBI/II) ; ero u3i epHI/I}I ]I3IJ1H${HI/Ie bubnnorexa LIOK
pytott yi | https://m.edsoo.ru/aab98bef
PaANOAKTUBHOCTH Ha >KMBBIE OpraHu3Msl. Jlo3umerpus
115 DHeprusi CBSI3U HYKJIOHOB B sifipe. SIepHbIe CUJIBL. bubnuotexa [JOK

Jledext Maccol siipa. SnepHele peakuuu. SnepHole

https://m.edsoo.ru/ff1758d0




peaxTopsl. [IpoGiieMbl yripaBisieMoro TepMosiiepHOTO
CUHTE3a. DKOJIOTMUECKUE aCIIEKThl Pa3BUTHUS AAEPHOU
SHEPreTUKU

MeTopl perucTpaluy U UCCIIeI0BaHUsl JIEMEHTAPHBIX
yacTull. @yHIaMeHTaIbHbIE B3aUMOICHCTBHS.

bu6mmoreka [IOK

116 Bbapuonsl, Me30HBI U JenTOHBL. IIpeacTaBiaeHue o
P . pea https://m.edsoo.ru/1ac08a5b
CranpaptHoil Moaenu. KBapk-riatooHHast MOJEIb
aJpOHOB
®usuka 3a npeaenamu CtanaaptHon Mmojenu. TéMHas
N o bubmuorexa [JOK
117 MaTepus U TéMHas sHeprus. EnuncTBo ¢pusndeckoii
https://m.edsoo.ru/c026£d37
KapTHUHBI MUpa
bubmuorexa [JOK
118 Oranbl pa3BUTHS ACTPOHOMHUU. 3HaYEHUE AaCTPOHOMUU
https://m.edsoo.ru/ad73e145
[TprMeHUMOCTh 3aKOHOB (PU3UKHU I O0BICHEHUS
119 IIPUPOIEI KOCMUUECKHUX 00BEKTOB. MeTObI bubnmorexa [IOK
pHp o https://m.edsoo.ru/39c44028
ACTPOHOMHUYECKHUX MCCIIETOBAHUI
120 CoBpeMEHHBIE ONITUYECKUE TEJIECKOTIBI, bubnnoreka [JOK
paIuoTeNecKONbl, BHEATMOC(hEpHast aCTPOHOMHUS https://m.edsoo.ru/4877aale
121 Bupn 38é31H0T0 HEOa. Co3Be3nus, ApKue 3BE3bI, bu6mmoreka [IOK
IJIAHETHI, UX BUAUMOC JBUKCHHUE https://m.edsoo.ru/aac588eb
122 Conneunas cucrema. Connue. ConHeyHasi akTUBHOCTb. bubnuoreka [IOK
Nctounuk sHeprum CoJiHIa U 3BE31T https://m.edsoo.ru/22748eb4
123 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. J[narpaMma bubnnorexka [JOK
"CHIEKTpaJIbHBIN KJ1acC — CBETUMOCTD" https://m.edsoo0.ru/42169944
. bubmuotexa [JOK
124 3Be3/1bI TJIaBHOM MOCIEN0BATEILHOCTH

https://m.edsoo.ru/b3cb766¢




Buytpennee crpoenue 38E371. CoBpeMeHHbIE

125 MPEACTABJICHUS O IPOUCXOXKACHUH U 3BoJonnK CoJtHIa bubmmorexa [TOK
peit POTEXO https://m.edso0o.ru/d09da494
Y 3BE3/1. DTallbl )KU3HU 3BE3]]
126 Mineunsbiit [1yte — Hama ["atakTuka. TUIBI TATAKTHK. bubnunoreka [HOK
U&EpHsbie IbIpHI B siApax rajakKTUK https://m.edsoo.ru/7cd10a0a
127 Bcenennas. Paciimpenne Beenennoii. 3akon Xa60:ma. bubmumoreka [IOK
Teopust bosbiioro B3peiBa. PenukToBoe usiydeHue https://m.edsoo.ru/3dbdf0d2
bu6mmoreka [IOK
128 MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka
PYKTYP https://m.edsoo.ru/ce234633
bu6mmoreka [IOK
129 Hepeménnsie mpo0aeMbl aCTpOHOMHUHT
P P P https://m.edsoo.ru/d37d9ffe
Qu3suueckuii npakmuxkym Nel no meme
""Hccneoosanue MacHUmMHO20 N0 NOCMOAHHBIX
" " . bubmnoreka LIOK
130 maznumos' unu "Hccneoosanue ceoiicme
" " . https://m.edsoo.ru/67361aef
deppomaznemuxos' unu ""Hecneoosanue oeiicmeusn
HOCMOAHHO20 MAZHUMA HA PAMKY ¢ moKom'"'
QDu3suueckuit npakmukym Ne2 no meme ""Hzmepenue
cunvt Amnepa' unu "H3zyuenue 3asucumocmu cusl
" " bubnnorexa [IOK
131 Amnepa om cunvt moka' unu "Onpedenenue
_ https://m.edsoo.ru/fcae91e9
MAZHUMHOU UHOYKYUU HA OCHOGE U3MEPEHUA CUJTbL
Amnepa"’
QDusuueckuit npakmukym Ne3 no meme
"Hccneoosanue agnenus 31eKmpoMazZHumHoul
132 " " P https://m.edsoo.ru/c36658da
unoykyuu'' unu "Onpeodenenue unOyKyuu 6UXpesozo
Mmaznumnozo noaa'
QDusuueckuit npakmuxkym Ned no meme
. PARIIIEY: i} Bu6morexa LJOK
133 Hccnedosanue agnenun camounoykyuu' unu

"Coopka moodenu 3n1eKmpomazHumno2o0 zenepamopa’’

https://m.edsoo.ru/b8fb6391




Quszuueckuit npakmuxkym Ne5 no meme ""Hzmepenue

bu6mmoreka [IOK

134 nepuooa c60000HbIX KONeOAHUII HUMAHO20 U
P . https://m.edsoo.ru/5d159d35
RPYHCUHHO20 MAAMHUKOS
Qu3zuueckuit npakmuxkym Neb no meme
135 "IIpeobpazosanue Inepzuu 8 RPYHCUHHOM bubmmorexa LHOK
peobpiso P Py https://m.edsoo.ru/a28026bd
MasmHuke
QDu3zuueckuit npakmukym Ne7 no meme
""Hccneoosanue nepemenno2o0 moka uepes
136 nocineoosamenbHo cOeOUHEHHbIE KOHOEHCAmOo bubmmorexa LIOK
71 71
" " P> https://m.edso00.ru/89dc2d90
kamywiky u pezucmop' unu ""Hccnedoeanue pabomot
UCHOYHUKOB C6eMA 6 Yenu nepemeHHo20 moka'’

137 Qusuueckuii npakmuxkym Ne8 no meme "Hzyuenue bubnnorexa [JOK
napamempog 36yKo6oii 60inut"’ https://m.edsoo.ru/b100661a
QDusuueckuit npakmukym N9 no meme ""Hzmepenue

138 noxkazamensa npenomnenus cmexaa' unu "lonyuenue bubnuotexa [JOK
U300pa’cenun 6 cucmeme u3 nNi0CK020 3epKana u https://m.edsoo.ru/42569¢al
aun3el"’

Dusuueckuit npakmukym Nel) no meme
"Hccneoosanue 3asucumocmu hoKycHoz2o
139 ACCMOoAHUA OM eeulecmeda (Ha npumepe HcUoKux bubmorexa HOK
AHUSA
PACCINORIIIL OM Geit pUNEp https://m.edsoo.ru/b879fb3f
aun3)" unu "Usmepenue ¢pokycnozo paccmoanusn
pacceusaroujux aun3'"’
Qusuueckuit npakmuxkym Nell no meme
" bubmmoreka [IOK
140 Haoénwoenue ougpaxyuu, unmepghepenyuu u

noaapusayuu ceema'’

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

141

QDuszuueckuit npakmuxkym Nel2 no meme
"Onpeodenenue umnynvca u Inepzuu

bu6mmoreka [JOK
https://m.edsoo.ru/63756¢47




142

143

penamusucmckux vacmuy (no gpomozpaguam
MPEKO08 3apANCEHHBIX YACMUY, 6 MAZHUMHOM none)"’

Quzuueckuit npakmuxkym Nel3 no meme "Hzmepenue
nocmoannoi Ilnanka na ocnoge uccinedosanus
domorgpghexma’ unu "Hccnedosanue 3aeucumocmu
CUJIbI MOKA Yepe3 c6emoouod om Hanpaxycenun'

Quzuueckuit npakmuxkym Nel4 no meme
"Hccnedosanue cnekmpa paspedcennozo amomapHozo
6000pooa u uzmepenue nocmoaunou Puoovepea”

bu6mmoreka [IOK
https://m.edsoo.ru/eb916{82

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

144

Dusuueckuit npakmukym Ne 15 no meme
""Hccneoosanue paouoakmuenozo ¢oua c
ucnoavzoeanuem oozumempa'’ unu "Hzyuenue
nozinowieHus dema-vacmuy aniomunuem'

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6be

145

146

147

Dusuueckuit npakmukym Nel6 no meme
"Habnrooenus 36630H020 HeOA HEBOOPYIHCEHHBIM
271a30M C UCNOJIb308AHUEM KOMNbIOMEPHBIX
npUNOdCeHUIL 0151 ONPEOeIeHUA NOTOHCEHUSA
HebecHbIX 00beKmo6é Ha KOHKPEMHYIo 0amy:
ocnoenwie cozee3oun Ceeepnozo noaywapus u apKue
36€3001" unu "Haobnwoenusn é menecxkon Jlyno,
naanem, mymanHHocmeil u 36¢€30HbIX cKonaeHui'"

O6o0061eHne U cuctemMaru3anys 3HaHui. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOM, TEXHOJIOTMYECKOH,
COLIMAJIBHON M 3THYECKOi chepax IesTeIbHOCTH
YeJioBeKa

O6o061eHne U cuctemMatu3anys 3HaHui. Ponb u Mmecto
(U3UKU 1 aCTPOHOMHUH B COBPEMEHHOM Hay4HOMH
KapTHHE MHUpa

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e

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

bu6mmoreka [JOK
https://m.edsoo.ru/18f19f7¢c




O0001eHre U cucTeMaTU3alus 3HaHui. Poib
¢u3nueckoit Teopun B HopMUpOBaHUH MTPEICTABICHUN

bu6mmoreka [IOK

148 0 (hu3UYeCcKOr KapTUHE MUPA, MECTO (PU3HUECKON
https://m.edsoo.ru/e7d400f4
KapTUHBI MUPA B 00IIEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NMPECTaBICHUHN O MPUPOJIE
149 O06o001IeHNEe U CUCTEMAaTH3alisl 3HAHUH 110 TeMe bubmuorexa [JOK
"KunemaTtuka" https://m.edsoo.ru/b032fc4b
150 O060011IeHNE U CUCTEMATU3AIUs 3HAHUHN 10 TEME bu6mmoreka [IOK
"KunemaTtuka" https://m.edsoo.ru/4e31b507
151 OO0o01IeHre U CHCTeMAaTU3alus 3HAHUN 110 TeMe bubnuorexa [JOK
"Inaamuka" https://m.edsoo.ru/2dfbafc5
152 O06o001IeHNEe U CUCTEMAaTH3alisl 3HAHUH 110 TeMe bubmuoreka [JOK
"Cratuka TBEpa0TO Tena" https://m.edsoo.ru/3ccad482e
153 O06o01IeHre 1 cucTeMaTr3alis 3HaHUH 110 TeMe bubmuorexa [JOK
"3aKOHBI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/32a4d1a0
154 0O0001IeHne 1 cCUCTEMAaTU3ALMS 3HAHUI 110 TEME bu6mmoreka [IOK
"OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOHN Teopun" https://m.edsoo.ru/ed440ca8
155 0O00011eHne 1 cCUCTEMAaTU3ALMS 3HAHUI 110 TEME bu6mmoreka [JOK
"Tepmonunamuka. TeniaoBbie MalTuHbI" https://m.edso0.ru/c63f7¢10
O06o0mIeHre U cucTeMaTr3alis 3HaH|H 110 TeMe
156 "ArperatHble cocTosiHUS BeecTBa. da3oBbie bubmmorexa LHOK
" https://m.edsoo.ru/1d36b5b1l
TIePEXOIbI
157 O06o0011eHe U cUCTeMaTU3aIMs 3HAHUH 110 TeMe bubnnorexka [JOK
"DnekTpuueckoe mnoie" https://m.edsoo.ru/3bf0def9
158 O00011eHre 1 cUCTEMAaTU3ALNS 3HAHUI 110 TEME bu6mmorexa [IOK
"TTocTOSIHHBIN NEKTpUYECKUI TOK" https://m.edsoo.ru/71453ee6
159 O0001eHne 1 cucreMaTu3ars 3Haauil 1o teme "Toxu bu6mmoreka [JOK

B pa3JIMYHBIX cpenax”

https://m.edsoo.ru/3d40077a




160 O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110 TEME | bu6mmoreka [IOK
"MarunutHoe noje" https://m.edsoo.ru/3b4c06ae
161 PesepBHbliil ypok. O600111€HNE U CHCTeMaTU3alNs | bubmmoreka [JOK
3HAHUU MO TeMe "DIeKTpOMarHuTHasi MHIyKIus" https://m.edsoo.ru/053e2248
162 PesepBHblii ypok. O0001I€HNE U CUCTEMaTH3AIHA | bubmumoreka [IOK
3HaHU# 1o Teme "MexaHuueckue kojaebanus" https://m.edsoo.ru/d6310bfd
163 PesepBHblil ypok. O600111€HHE U CUCTEMATU3ALIUS | bubnuoreka [IOK
3HaHUU 110 TeMe "DIIEKTPOMarHuTHbIe KoneOaHus" https://m.edsoo.ru/5e2bb83d
PesepBHblil ypok. O00011IEeHHE U CHCTEMAaTU3alH
. " bubmuoreka [JOK
164 3HaHUU N0 TeMe "MexaHn4ecKue U 3JIEKTPOMarHuTHhIE 1
" https://m.edsoo.ru/96a7a2dd
BOJIHBI
165 PesepBHblit ypok. O6001IEeHHE U CHCTEMAaTHU3alHS | bubnuorexa [JOK
3HaHu# 1o Teme "OnTtuka" https://m.edsoo.ru/52ad1603
166 PesepBHblil ypok. O600111€HNE U CHCTEMAaTU3alINs | bubnnoreka [JOK
3HaHu# o teme "OcHoel CTO" https://m.edsoo.ru/5bec1c65
167 PesepBHblit ypok. O000111€HNE U CUCTEMaTH3AIHS | bubnuoreka [IOK
3HaHui 1o TeMe "KopnyckymnsipHo-BoJHOBOU Ayanu3m" https://m.edsoo.ru/f7¢59d38
163 PesepBHblit ypok. O000111€HNE U CUCTEMaTH3aIH | bubnnorexka [JOK
3HaHUM 1o TeMe "Pu3nka atoma" https://m.edsoo.ru/1f511654
Peseprubiil ypok. O60011eHHE U CUCTEMATH3AIIHS
. " bu6mmoreka [IOK
169 3HaHUi o TeMe "du3nka aTOMHOTO spa U 1
" https://m.edsoo.ru/905¢c5ce0
DIIEMEHTAPHBIX YaCTHUII
170 PesepBHblil ypok. O600111I€HNE U CHCTEMAaTU3alINS 1 bubnuorexa [IOK
3HaHWH MO TeMe "DIeMeHThI acTpodu3uKu" https://m.edsoo.ru/2bffb94c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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