MUHUCTEPCTBO MPOCBEUIEHUA POCCUCKOM ®EJEPAILIUU
MunucrepcTBo o0pazoBanus 1 Hayku Camapckoii ods1acTu

JlemaprameHT 00pa3oBaHusi AAMuUHUCTpanuu r. 0. Camapa

MYHUIUITAJIBHOE BIO/IXKETHOE OBILIEOBPA3OBATEJIBHOE YUPEXJIEHUE
"[ITKOJIA Ne 87 UMEHU I'M.TEPACMEHKO"
'OPOACKOI'O OKPYT'A CAMAPA
(MBOY «llIkona Ne 87» r.0. Camapa)

PACCMOTPEHO [NPOBEPEHHO YTBEPXJIEHO
. Jupekrop
[Tpencenarens MO yuurenein 3aMecTUTENb TUPEKTOpa 110 MEOY "IIxosa No 87"
MOIUTEXHUYECKOT O LIUKIA YBP
r.o. Camapa
I'myxosa JI.H. ITonsaxosa O.C. bepecnasckas E.C.
ITpotoxom Ne 1 IIporokoi Ne 1 ITpuxaz Ne 258-o01
oT «31» aBrycra 2026T. oT «31» aBrycra 2026T. oT «31» aBrycra 2026.

C=RU, O=MBOQY LUkona N87
r.o. Camapa,

CN=bepecnasckas EneHa
CepreeBHa,
E=so_sdo.school_87@samaraPABOqAﬂ ITPOI'PAMMA
.edu.ru
£ ABNAOCb aBTOPOM 3TOro
" \ AOKyMeHTa (ID 12213087)
MEeCTO nognucaHus

2026.10.09 16:22:23+03'00'

yueOHoro npeamera «®@usuka. YriayoJaéHHbIH YPOBEHb)

st ooygaromuxces 10 — 11 xmaccoB






HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpeaHero oOiero o6pa3zoBaHus
pa3paboTaHa Ha OCHOBE IOJOXKEHHM W TpeOOBaHWUN K pe3yJbTaTaM OCBOCHHUS
OCHOBHOW 00pa3oBarenbHON mporpammsbl, npeacraBieHHbix B @I'OC COO, a
Takke ¢ ydétoMm denepaibHoi pabodeil mporpaMMbl BocnuTaHus u KoHuenuu
npenojaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AUAX
Poccuiickoii @enepanuu, peanu3yomux OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

[Tporpamma no ¢usuke onpenenser o0g43aTeNbHOE NPEIMETHOE COACPKAHNUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYEHHSI TEM U PA3/EJIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOTO TpoIecca, BO3PACTHBIX OCOOCHHOCTEH OOydYaroIIMXCA.
[Iporpamma no ¢Qusuke Aa€T OpeacTaBlieHUE O LEJAX, COAEpXKaHUHU, O0OIen
CTpareruu OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOYyYalOLIUMXCS CpEeACTBAMU
yuebHoro npenmMera «Pusnka» Ha yriryOJIEHHOM ypOBHE.

N3ydyenne kypca ¢u3uku yriayOnEHHOTO YPOBHS MO3BOJIAET pealn30BaTh
3a1a4u MPOPECCUOHATIBHON OpUEHTAI[MH, HAMIPaBJICHO Ha CO3JaHUE YCIOBHUM IS
IPOSBIICHUS] CBOUX MHTEJUIEKTYalbHBIX M TBOPUYECKUX CIIOCOOHOCTEH Ka)IbIM
oOyJaronumcsi, KOTOpble HEOOXOAMMBI JUIsl MPOAOKEHUS O0Opa3oBaHHS B
opraHu3anusx MTpo(ecCHOHATFHOTO O00pa30BaHUS 10 Pa3IUYHBIM  (PU3HUKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATIBHOCTSIM.

B nporpamme mno (¢u3MKe ONpeAeNsioTCcs IJIaHUPYEMble pe3yibTaThl
OCBOEHHUS Kypca (PU3NKK Ha YPOBHE CpPeAHEro o0IIero o0pa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHble, TpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe).  HayuHo-
METOJO0JIOTUYECKOM OCHOBOM Juisi pa3pabOTKH TpeOOBaHUW K JIMYHOCTHBIM,
METanpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaronIuXxcsi, OCBOMBIIHMX
nporpaMmy 1o (QU3MKE Ha YpOBHE CpeAHero oOmero oOpa3oBaHus Ha
yIiyOJIEHHOM YPOBHE, SIBISIETCSA CUCTEMHO-ESITEIbHOCTHBIN MOIXO/.

[Iporpamma o u3uke BKIIOYALT:

IUTAaHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca (U3UKHY Ha YTIIIyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3YyJIbTATHI 10 T0JIaM 00yUYEHUS;

cojiepkaHue yueOHoro npeaMera « @usukay 1o rojgam o0y4eHusl.

[Iporpamma 1o ¢u3HKe HMEET NPUMEPHBIA XapakTep M MOXET ObITh
WCIIOJIb30BAHA YUYUTEIAMU (DU3UKHU JUTsI COCTABIICHUS CBOUX pab0OYHX MPOTrPaMM.

[Iporpamma mno ¢u3mKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEIECH U
IPEIOCTaBISET BO3MOXHOCTH [UJISl peaju3allMi  Pa3IMYHBIX METOJUYECKHUX
NOJXO/IOB K TMpernoJlaBaHvio (U3MKH Ha YriayOJI€HHOM YpPOBHE MpH YCIOBUU
coXpaHeHus 00s13aTEIbHON YaCTH COJIepKaHUs Kypca.

du3rka Kak Hayka o HamOosiee OOIMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KauyecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHUI 00 okpy:xatonieM Mupe. LIIKoapHbII Kypc GU3UKK — CUCTEMOOOpa3yOIUi
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, TIOCKOJBKY (DpH3udecKrue 3aKOHBI
JeXKaT B OCHOBE IIPOIICCCOB U SIBIICHHMM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuzudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUN ONpeNeIwio XapakTep U OypHOEe pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B c(epe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TMOJIy4YEHUsI HOBBIX MAaTEpPHUAJIOB C 3aJlaHHbIMH CBOWCTBaMuU. M3ydyeHue
(GU3MKKM BHOCUT OCHOBHOM BKJIag B (OPMHPOBAHHUE E€CTECTBEHHO-HAYUYHOUN
KapTUHBI MHUpa oOyuyaromierocsi, B GOpMHUpPOBAHUE YMEHUN MPUMEHSATh HAay4YHBIN
METO/] TO3HAHUS TP BHITIOJIHEHUU UMU YYEOHBIX UCCIICIOBAHUI.

B ocHOBY Kypca pu3KKH Ha YpOBHE CpeIHEr0 001Iero o0pa3oBaHus MOJI0KEH
pAI uaeh, KOTOPbIE MOKHO PACCMAaTpUBATh KaK MPUHILUIIBI €70 HOCTPOCHHUS.

Hoea yernocmrmocmu. B COOTBETCTBUM C HEW KypC SBISICTCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoen cenepanuzayuu. B cooTBeTcTBUM C HEMl MaTepuan Kypca (U3HKU
o0bequHEH BOKpYr ¢u3MUecKux Teopuil. Bemymmm B Kypce sBIsSeTCA
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzanys NOpeANoNaracT HMCIOJIb30BAHUE
T'YMAaHUTAPHOTO TOTEHIMANAa (PU3NYECKONW HAYKH, OCMBICICHUE CBS3M Pa3BUTHS
(bU3HKY C pa3BUTHEM OOIIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU TTpoOIeMamu.

Hoea npurinaonon nanpaeirennocmu. Kypc puzuku yriry0iaEHHOTO ypPOBHS
IpeAnoiaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX U TEXHOJIOTHYECKHUX
IIPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. [Ipm 3TOM paccmarpuBarorcs Ha
yYpOBHE OOIIMX MPEACTABICHUN M COBPEMEHHBbIC TEXHUYECKHE YCTPOMCTBA, U
TEXHOJIOTUH.

Hoen sxonocuzayun peanusyercs TMOCPEACTBOM BBEIACHUS DIIEMEHTOB
COJICpKaHMs, TOCBAIIEHHBIX JKOJIOTUYECKUM IMpodjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXe OOCYKIEHUS
po0JieM palliOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€301MacHOCTH.

OcBoeHME coJiepKaHUsl MPOTPaMMBbI 10 GU3UKE TOJDKHO OBITh MOCTPOEHO Ha
MPUHIIUANAX CUCTEMHO-ACSATEILHOCTHOTrO noaxoaa. Jus ¢usuku peanuszanus 3THX
MPUHITUIIOB 0a3UPyeTCsl HAa MUCTOIB30BAHUH CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHCTByromero ¢akropa ydeOHoro mporecca. s yrmyO6a€HHoro
YPOBHS — O3TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHHUYECKOrO OSKCIIEPUMEHTA,
BKJIIOYAIONIETO (POHTAIBHBIE YUYEHUUYECKHUE OMBITHl TPU HU3YYEHUHU HOBOIO
Martepuana, 1abopaTopHbie pabOThl U pabOThI MpakTUKyma. [Ipu 3ToM BO3MOKHBI



JBa crioco0a peanu3aiui GU3nYecKoro npakTukyma. B nmepBoM ciayyae npakTUKyM
npoBoguTcs 6o B koHIEe 10 m 11 kimaccoB, MO0 moOCiIe TEPBOTO U BTOPOTO
MOJIYyTOJIUN B KaXXJOM U3 3TUX KjaccoB. BTopoil cmocob — 3To mHTErpamnus padbor
IPAKTUKyMa B CHCTEMY JIa0OpaTOpPHBIX paboT, KOTOphIE MPOBOJAATCS B Ipoliecce
u3ydeHus: paszzaena (tembl). [Ipu 3ToM moj paboramMu MpakTUKymMa MOHUMAETCS
CaMOCTOATENIbHOE ~ HCCJIEJOBAaHUE, KOTOPOE€ MPOBOJUTCA IO PYKOBOJCTBY
CBEPHYTOTO, 0000MIEHHOTO BUIa O€3 MOMIaroBOi WHCTPYKITHH.

B mporpamme mo ¢usuke cucreMa yYEHMUYECKOTO0 HKCIIEPUMEHTA,
7a00paTOpHBIX padOT W MpaKTUKyMa MpeACTaBlieHa eIWHbIM mepeuyHeM. Bridop
TEMaTUKH JJIS 3TUX BHJIOB YUCHHYECKUX MPAKTHYCCKUX PAOOT OCYIIECTBISETCS
Y4YaCTHHKaMU 00pa30oBaTEIbHOrO MpoIecca UCXO0Id U3 OCOOEHHOCTEHN MOYypPOYHOIO
IUTAHUPOBAaHUST W OCHaleHus kKaOuHera ¢usuku. [Ipm sToM obecneymBaercs
OBJIAJICHUE OOYyYaIOIIMMHCS YMEHUSMU TPOBOAUTH TPsIMbIE W KOCBEHHbBIC
U3MEpPEHUs, UCCIEAOBAHUS 3aBUCHUMOCTEH (PU3NYECKUX BEIMYMH U IMOCTAHOBKY
OMBITOB MO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonpioe BHMMaHUE yESETCS PEIICHUIO pAaCUETHBIX U KaYECTBEHHBIX 3aad.
[Tpu sTOM 71 pacYETHBIX 3aJ1a4 IPUOPUTETOM SIBIISIFOTCS 3a]1a4M C SIBHO 33/IaHHOU
Y HESABHO 33JJaHHOMN (HU3UUECKON MOJIEIbIO, TTO3BOJISIONIUE IPUMEHATh U3YUCHHbBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO0 paszjena Kypca, TaKk M HHTETpUpys
IPUMEHEHUE 3HAHUN U3 pa3HbIX pa3zeioB. /s KaueCcTBEHHBIX 3a/1a4 IPUOPUTETOM
SBISIFOTCS  3aJlaHus Ha OOBSACHEHHE/TpEe/CKa3aHne MPOTEeKaHUs (U3HIESCKUX
SIBJICHUW M TIPOIICCCOB B OKPYKAIOIICH >KU3HH, TPeOyIoIe BrIOOpa (HU3NIECKOM
MOJIENU JJISl CUTYyalluy MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEUECHHI0 Y4eOHOro TMpolecca Kypc (PU3MKUA YrIyOJE€HHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero 00pa3oBaHus TOJDKEH U3y4aThCs B YCIOBUIX
npeaMeTHoro kabwHera. B kabuHeTe (GU3WMKM JOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe O0O0OpyJOBaHUE JUIsl BBIMOJHEHUS YKAa3aHHBIX B MpPOrpaMme IO
($u3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTHKyma, a
TaKXKe IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpanlMoHHOE  000pyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH U OOECNEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TMporpaMMme 1Mo (U3UKE KIIOYEBBIX JIGMOHCTpPALMM st
UCCIIEJIOBAHUSI  M3y4YaeMbIX  SBJICHUW W  TPOILIECCOB, HDMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE JII YYEHUYECKHX MPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOecreuuBaeTcsi B pacuére
OJIHOTO KOMIUJIEKTa Ha JAByX oOydarouuxcs. TeMaThuyeckue KOMIUIEKTbI
7a00paTOpHOTO OOOPY/IOBAHUSL JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOb30BaHUN AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaAKXKE KOMITBIOTEPHBIX
WU3MEPUTETBHBIX CUCTEM B BHJIC TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMU TIEJISIMU U3Yy4CHHS (U3UKHU B 00111eM 00pa30BAHUHU SIBIISIOTCS:

dbopMHpOBaHHE UWHTEpeca M CTpEeMJICHUS OOydYaroumxcsi K HaydHOMY
W3YUYCHHUIO TPUPOJBI, Pa3BUTUE WX HMHTEIUICKTyalbHbIX H  TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOje MO3HaHus U (hopMmupoBaHHE
UCCIIEJOBATEIBLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpoBaHKE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTaTa M3y4deHHs] OCHOB
CTPOCHUSI MaTepuu U PyHIaAMEHTATbHBIX 3aKOHOB (DU3UKH;

dbopmMupoBaHrue YMEHUN OOBSACHSTH SBICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAaHUU U HAYYHBIX JI0KA3aTEIbCTB;

dbopMHUpoOBaHUE TPEACTABICHUA O poNM (PU3MKU [Js PA3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE pe/ICTaBICHUN 0 BO3MOXHBIX  cdepax  Oyayuen
npo(heCCUOHATFHON  JEATEIbHOCTH, CBSI3aHHBIX C (PHU3UKOH, MOATOTOBKA K
JanbHEHIeMy 00y4eHHUIO B 5TOM HAlPABJICHHH.

JlocTikeHue 3TUX 1ielield oOecrieunBaeTCsl peleHueM CIEAYIOIMNX 3a/1ad B
npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CpeIHET0 00I1ero o0pa3oBaHus:

IpUOOPETEHNE CUCTEMBI 3HAHUN 00 0OIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUAX,  BKJIIOYAsS  MEXaHWKY,  MOJICKYJSIPHYIO  (U3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (DPU3HUKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMHUpOBaHUE YMEHHUM MPUMEHSATH TEOPETUUECKUE 3HAHUSA JJ11 0O0BICHEHUS
bu3UYECKUX SIBJICHUM B MPUPOJAC M JUIS MPUHATHUS MPAKTUYECKUX PEUICHUN B
MIOBCEHEBHOM JKH3HHU;

OCBOEHHE CIIOCOOOB pEIICHHS Pa3IMYHBIX 3aJad C SBHO 3aJaHHOU
dbu3nueckoil MOJENbI0, 3a/lay, MOAPa3yMEBAIOIIUX CAMOCTOSITEIHLHOE CO3JaHUE
du3nueckoil MOJENH, aJeKBaTHOW YCJIOBUSIM 3a/ladyd, B TOM YHCIE 3a/ay
UHKEHEPHOT'O XapaKTepa;

noHUMaHue (U3UYECKUX OCHOB M MPHUHIUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSAHUS HA OKPYKAIOILYIO CPEY;

OBJIAJICHUE METOJIaMU CAMOCTOSITEILHOTO TUJIAHUPOBAHUS W TPOBEACHUS
Gu3MUEeCKUX HSKCIEPUMEHTOB, aHalM3a W HMHTEpIpeTanuud HH(opManuu,
onpeaeneHus JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCJOBHM JUISI PAa3BUTHS YMEHHUW NPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;

pa3BUTHE MHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3AHHON
¢ GU3HKOIA.



B cootBerctBun ¢ tpeboBanusmu PI'OC COO yrayOn€HHBIA YpOBEHb
u3ydeHus yuyeOHoro mpeamera «®Ddusmkay Ha ypOBHE CpEIHEro 00IIero
oOpa3zoBaHusi BbIOMpaeTcs OOYYaAIOMIMMHUCS, IUIAHUPYIONIMMHU TPOJIOJDKEHUE
00pa3oBaHusl MO CMENUATBLHOCTIM (QU3UKO-TEXHUYECKOTO PO,

Ha uzyuenne pusuku (yriayOaéHHBIM ypOBEHB) HAa YPOBHE CPEAHETO OOIIEro
obpazoBanust otBoauTcs 340 yacoB: B 10 kitacce — 170 yacos (5 yacoB B HEZIENIO), B
11 xmacce — 170 gacoB (5 4yacoB B HEJIEIIIO).

[Ipenynaraempiii B mporpamMme 1o ¢uU3NKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOP
NPOBEJCHUS JIa0OpATOPHBIX PAOOT M OMBITOB C YYETOM HHIAWBHUIYaTbHBIX
0COOEHHOCTEHN 00yYarOIIMNXCS.



COILEPKAHUE OBYUEHUA
10 KVIACC

Paznen 1. Hayunblid MeTO MO3HAHUS NPUPOABI.

®duszuka — pyHIaMeHTalbHasg HayKa o npupojie. Hay4uHsiil MeTo1 mo3HaHus
METO/Ibl UCCIIEIOBaHUS (PUBNYECKUX SIBJICHUU.

DKCHEepUMEHT M TeOopusl B Mpoliecce Mo3HaHus npuponbl. Habmonenue u
AKCIIEPUMEHT B (pH3HKe.

Crocob6bl u3MepeHus (U3MYECKUX BEIUYMH (aHAJIOTOBBIE W IHU(POBHIE
U3MEpUTETbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemnoctyt  u3MepeHuit  Qu3nyeckux BeaMYMH  (aOCONIOTHAsT U
OTHOCHUTEIIbHASA).

MopenvupoBanue (pU3NIECKUX SBICHUA M MPOIECCOB (MaTepuaibHas TOYKA,
a0CONIOTHO TBEPJOE TEJO, WAcANbHAs KUIAKOCTh, HJCANbHBIA Ta3, TOYCUHBIN
3apsan). ['unoreza. ®u3znyeckuii 3aK0oH, TPAHUIIBI €ro NpuMeHuMocTu. Pusnueckas
TEOpHs.

Pons u mecro ¢usuku B (HOPMHUPOBAHHH COBPEMEHHOW HAayYHOW KapTHHBI
MUpa, B IPAKTUYECKON JEATEIbHOCTH JIIOACH.

Yuenuyeckuit Ikcnepumernm, 1a00pamopHsie padomesl, RPaKmuKym.

N3MepeHne cunbl TOKa M HAOPSDKEHUS B LENH IIOCTOSIHHOTO TOKa IIPHU
MOMOIIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIILHBIX TPUOOPOB.

3nakoMcTBO ¢ nudpoBoi maboparopueit nmo ¢usuke. [Ipumepsl u3mepenus
(bu3HYEeCKUX BEIMYUH TIPHU MIOMOIIN KOMIIBIOTEPHBIX JaTYHKOB.

Pa3zgen 2. Mexanuka.

ZTema 1. Kunemamura.

Mexanuueckoe aABukeHUE. OTHOCHTEIbHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimas u oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BexkTop MarepuanbHOW TOYKH, €r0 MPOEKIUU HAa OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[Tepememnienue, CKOpPoCTh (CpeHSs] CKOPOCTb, MTHOBEHHAasi CKOpPOCTh) U
YCKOPEHUE MaTepualbHOW TOUYKH, UX MNPOEKIUH HAa OCH CUCTEMbI KOOPJHUHAT.
CrioxeHue nepeMenieHui u ClI0KeHUE CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHENHOE JBHKEHUE. 3aBUCUMOCTh
KOOPAWHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTepUaIbHOM TOUYKH OT BPEMEHU U HX
rpadukmu.

CBobOosHOe majeHue. YCKOpeHHe CBOOOIHOTO majcHus. JIBukeHue Tena,
OpOIIEHHOTO0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU U
YCKOpPEHUSI MaTepUaIbHON TOUYKU OT BPEMEHU U UX TpaduKH.



KpuBonuneiinoe  nBuwxeHue. JIBMKEHHE  MATEpUAIIBHOM  TOYKHA IO
OKPY)KHOCTH. YTJOBas W JIMHEWHas CKOpocTh. [lepwon m wacTora oOpaiieHus.
LenTtpocTpeMurennbHOE (HOPMAJIBHOE), KacaTelibHOE (TAaHI€HIUAIBHOE) U MOJHOE
YCKOpEHUE MAaTEPUAIIbHON TOUKHU.

TexHuueckue YCTPOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHL: CIIUIOMETD,
JNBWKECHUE CHApsOB, LEMHbIE, MIECTEpEHYATBIE W PEMEHHBIE IEepeaayH,
CKOPOCTHBIE JIU(PTHI.

Hewvorncmpanyuu.

Mogenb cucrtemsl OTCUETA, WIUIIOCTPALUs KUHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHUS.

CnocoObl uccien0BaHusl IBUXKEHHIM.

Nnmroctpanys npeaenbHOro nepexo1a U U3MEpeHne MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue NIBUKEHUN ¢ UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tanenue ten B BO3AyX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGntonenue aBuxkeHus Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPHU3OHTY U
TOPHU30HTANIBHO.

Hanpasnenue ckopocTy IIpu ABUKEHHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPaEKTOPU, CKOPOCTEN ABUKEHHUS OJTHOTO U TOTO XK€E Tena
B Pa3HbIX CUCTEMaX OTCYETA.

Yuenuueckuit Ixcnepumenm, 1a0opamoprsie padomast, HPaKmuKym.

N3ydenne HEPAaBHOMEPHOI'O JBHUKEHMS C LIEJIBIO ONPENEICHUs] MTHOBEHHOMN
CKOpPOCTH.

N3mepenne yCcKOpeHUs IpU NPSIMOJIMHENHOM PABHOYCKOPEHHOM JIBUKEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBUKCHUH.

N3mepenne  yckopeHus CBOOOTHOTO naJCHUs (PEKOMEHI0BaHO
UCIIOIb30BaHue U POBOIL TabopaTopun).

W3ydyenune pABWXKEHUA Tena, OpPOIIEHHOro ropusoHTanbHO. [IpoBepka
TUITOTE3BI O NMPAMOU NMPONOPLMOHAIBHON 3aBUCUMOCTH MEXIY JaJbHOCTBHIO MOJIETA
Y HAYAJIbHOM CKOPOCTBIO Tela.

N3ydenne IBMKEHUS Telna IO OKPYXHOCTM C ITOCTOSSHHOM MO MOZYJIKO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTHY Tieproia 00pallieHrs KOHUYECKOro MasiTHUKA OT
€ro MapaMeTpOB.

Tewva 2. funanura.



[lepBoiii 3akoH HproTona. MuepuumaneHble cuctembl orcuéra. [IpmHImn
oTHocuTenbHOCTH ['anmunes. HenHepuumanbHble cUCTEMBI OTCU€Ta (ONpeENeseHuE,
IPUMEPBHI).

Macca Tena. Cwia. [IpuHuun Cynepro3uiuy CHil.

Bropoii 3akoH HeroToHa 111 MarepuaibHONU TOUKMU.

Tpertuit 3axkoH HproTOHA 1151 MaTEPUAIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHBAJICHTHOCTh TIPaBUTALMOHHON U
VHEPTHOU MacCCBhlI.

Cuna TskecTu. 3aBUCMMOCTh YCKOPEHHSI CBOOOJHOTO MAJEHUS OT BBICOTHI
HaJ| IOBEPXHOCTHIO TUIAHETHI U OT reorpaduueckoil upoThl. [[BukeHrne HeOeCHbIX
TeJ U UX CIyTHUKOB. 3akoHbl Kemnepa. [lepBas kocmMudeckass CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, aBuxkymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpEeHHMsSI CKOJIbKEHHS W CHJIa TPEHUS
nokosi. Koapduument tpenus. Cuiia CONpOTHUBIICHHUS NpPU JBUKEHUU Tela B
KUJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENIBHOTO JBUKECHHS.

Hasnenue. ['mapocrarnueckoe napiaenue. Cuita Apxumena.

TexHnueckne yCTpOWCTBA M TEXHOJIOTMYECKUE MPOLIECCHI: IOAIIUITHUKY,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Memoncmpanuu.

Habmronenue nBuKeHHs TeJl B MHEPLHMAIbHBIX U HEUMHEPIHATBHBIX CUCTEMAX
OTCYETA.

[IpyHIKMIT OTHOCUTENBHOCTH.

Kauenne AByX HWIMHAPOB WIHM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHME paBHOACHCTBYIONIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM
MAaCCHhI T€Jla Ha €r0 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEIL.

HN3mepenune macc no B3aMMOJIEMCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUU.

enTpoOeKHbIE MEXaHU3MBI.

CpaBHEHUE CHII TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit Ikcnepumernm, 1a00pamoprsie padomsl, HPaKmiuKym.

N3mepenne paBHOMEHUCTBYIONMICH CHJI MPU JIBMIKEHUN OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka TrUMOTE3bl O HE3aBUCUMOCTH BpPEMEHHM [IBIKEHUS Opycka 1o
HAKJIOHHOW IJTIOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MaccChl.



HccnenoBanne 3aBUCHMOCTH CUJI yIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pe3uHOBOM 00pa3siie, OT UX AepopMaIiu.

N3ydenune NBUKEHUSA CUCTEMBI TE€Jl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU 4epes3
JETKuM OJIOK.

N3mepenue xoddduimenta TpeHUsl MO BEIMYMHE YTIOBOTO KO3 dUiMeHTa
3aBUCUMOCTH Frp(N).

HccnenoBanue nBUKeHUs Opycka MO HAKJIOHHOM IIOCKOCTU € TEPEMEHHBIM
KO3 PUITMEHTOM TPEHUSI.

N3ydenune nBUKEHUS Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamura meépooco meid.

AOcomtotHO TBEpHoe Teno. I[locTymarenbHoe W BpalllaTebHOE JBHKEHHUE
TBEpHOro Tena. MOMEHT CHibl OTHOCUTEIBHO OCH BpauieHus. Ilnedo cumel.
CroxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TENA.

VYcroitunBoe, HeyCTOMYMBOE, O€3pa3IMIHOE PABHOBECHE.

TexHu4yeckrue yCTpOWCTBA M TEXHOJOTHYECKHE IIPOLECCHI: KPOHILITEWH,
CTPOUTEIBHBIN KPaH, pEIIETYAThIE KOHCTPYKIIMH.

Heworncmpanuu.

YcnoBusi paBHOBECHS.

Bunpel paBHOBeCHS.

Yuenuueckuit Ixcnepumenm, 1a0opamoprsie padomast, HPaKmuKym.

HUccnenoBanue ycinoBHM paBHOBECUS TBEPAOTO TeENa, HMEIOLIETO OCh
BpaLICHUA.

KoHcTpynpoBaHne KpOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydenune ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMIAb OIOPBI.

Tema 4. JaKonsl COXPAHEHUA 8 MEXAHUKE.

NmMnynbc MmaTepuaibHON TOUYKH, CHCTEMBI MaT€pUaIbHbIX TouekK. LleHTp mMacc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema o IBMKEHUHU LIEHTPa Macc.

NMnynibec cWItbl 1 MI3MEHEHHE UMITYJIbCA TEJNA.

3aKOH COXpAaHEHMS UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

MoMeHT umIlyiabca MaTepualibHOM Touku. I[lpencraBieHne o COXpaHEHUU
MOMEHTA UMITYJIbCa B HEHTPAJIbHBIX MOJIAX.

PabGota cunpl Ha MaJloM M Ha KOHEYHOM InepemelieHuu. I 'paduueckoe
npeacTaBiIeHue pabOThI CHIIBI.

MoOUHOCTD CUIIBI.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SJHEPTUU MATEPUATILHOU TOUKHU.



[loreHnManbHple M HENMOTEHUHUAJIBbHBbIE CHWIBL. [loTeHIHManbHAs HHEPrUs.
[ToTeHumanbHas 3Heprus ynpyro nepopmupoBaHHOW NpykuHbl. [loTeHUnmanbHas
DHEPIUs Tejla B OJHOPOJHOM TIPaBUTAMOHHOM Imone. [loreHuumanpHas sHeprus
TeJa B TPABUTALIMOHHOM T0JI€ OJIHOPOJHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHMYECKasi CKOPOCTh. TpeThsi KOCMHUYECKAst CKOPOCTb.

CBs13b pabOThI HEMOTEHLMAJBHBIX CUJI C UK3MEHEHUEM MEXaHUYECKON SHEPruu
CUCTEMBI TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKON IHEPIUU.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHenue bepHymuM s UACaTbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKON YHEPTHH.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: IBUKEHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM MHUCTOJNET, TUPOCKON, (UrypHOE KaTaHUE Ha
KOHBKax.

Heworncmpanyuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

H3mepenne MOITHOCTH CHJIBI.

W3meHenune sHepruu Tena npu COBEPIICHUH PaOOTHI.

B3aumHbIe mpeBpalieHUs] KMHETUYECKOW U ITOTCHIMAJIbHOW DJHEPIUM IPHU
JNEUCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu npu CBOOOIHOM MaJACHUU.

Yuenuueckuit Ixkcnepumenm, 1a0opamoprsie padomast, RPaKmuKym.

N3Mepenne nmnyiibca Tena no TOpMO3HOMY ITyTH.

W3mepeHne Cuiibl TATH, CKOPOCTH MOJIETH 3JIEKTPOMOOUIISE U MOIIHOCTH CHJIBI
TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJILCOM CHJIBI.

Hccnenoanune coxpaHeHHs UMITYJIbCa MIPU YIPYTOM B3aUMOJEHCTBUU.

N3MepeHne KHHETUYECKON IHEPTUM TEJIA 10 TOPMO3ZHOMY Ty TH.

CpaBHeHME U3MEHEHUsI MOTEHIIMAIbHONW SHEPIrUU MPYKUHBI C paOOTON CHIIBI
TPEHUS.

Onpenenenne pabOThl CUIIBI TPEHHUS IMPH JBWKEHUU Tella MO HAKIOHHOU
IJIOCKOCTH.

Paznen 3. Mogekyasipuast Gu3nKa 1 TePMOJIMHAMHUKA.

Zema 1. Ocrnoest MOIEKYIAPHO-KUHEMUYECKOU MECPUH.

OcCHOBHBIE TOJOXEHUSI MOJEKYJsipHO-KUHeTH4Yeckon Teopun (MKT), ux
onbITHOE 00ocHOBaHue. [uddysus. bpoyHoBckoe aBuxeHue. Xapakrep JIBUKEHUS
Y B3aMMOJICHCTBUS YaCTHUIl BEHIECTBA. MoOJEnu CTpOEHUsl ra3oB, JKHAKOCTEH U
TBEPJIBIX TEJT U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE TUX Mojeneil. Macca u
pa3mepsbl Mosiekyn (atomoB). KonudecTBo BemectBa. [locTostnaas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMmepenus. lllkana
temneparyp Llenscus.

Mogenp uaeanbHOro ra3a B MOJEKYJSIPHO-KMHETUYECKOM TEOPUHU: YaCTHULbI
rasa JIBUKYTCSl XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MeHnneneeBa—Knanelipona. AOcomoTHAs
temrneparypa (mkaia temneparyp KenbBuna). 3akon JlanbToHa. M3ompoiiecchl B
UJeaTbHOM Tra3e C IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe
MPEICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBs3p  MEXIy JaBJICHUEM M  CpPEAHEH  KUHETUYECKOW  DHEprueut
MOCTYNAaTEIbHOTO TEIJIOBOTO JBUXKEHUS MOJEKYJ HJICAIBHOTO raza (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKON TEOpUH UICATTBHOTO Ta3a).

CBs13b a0CONIOTHOM TeMIepaTypbl TEPMOJIMHAMUYECKONU CUCTEMBI CO CpeTHEN
KMHETUYECKOW SHEPruei MoCTyNnaTeIbHOI0 TEMIOBOrO IBUKEHUS €€ YaCTHII.

TexHu4Yeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapoMeTp, MoJTyuYeHre HaHOMAaTEePUaJIOB.

Hemoncmpanyuu.

Mojenu 1BUKEHUS YaCTUL BEIIECTBA.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Buaeopomnuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO JIBHIKCHUSI.

Juddy3us xKUIKOCTEN.

Mogaens onbita IlITepHa.

[IputsxeHne MOIEKyJI.

Moaenu KpucTauInuyeCKuX pemETOK.

Habmronenue u uccieoBaHnue U30mMpoIeCcCoB.

Yuenuueckuit Ikcnepumernm, 1a00pamopHsie padomsl, HPAKmMUKyM.

HUccnegoBanne mporecca yCTAHOBJIEHUS TEIUIOBOTO PABHOBECHS IMIPHU
TeII000MeHEe MEXKTy TOpsUeH U XOJIOAHOM BOIOM.

N3ydenue wu3oTepMuyecKoro rmpoiecca (PeKOMEH0BAaHO HCIOJIb30BaAHUE
nudpoBoii 1abopaTopun).

N3yyeHnne n30XopHOTO Mmporecca.

N3ydenune nzobapHOTO MpoIecca.

[IpoBepka ypaBHEHUS COCTOSHUS.

ZTema 2. Tepmoounamura. Tenioeste mauiunsi.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEIMIHUX YCIOBUM IS
TEPMOJIMHAMHYECKON CUCTEMBbI. BHEIIHNE U BHyTpEeHHUE napaMeTpsl. [lapamerpol
TEPMOJIMHAMHUYECKON CUCTEMBI KaK CPEJHUE 3HAUYCHUS BEJIMYUH, ONIMCHIBAOIINX €€
COCTOSIHUE Ha MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHamuku. (CamMonpou3BOJIbHAS — pEaKcalus
TEPMOJIMHAMHUYECKON CUCTEMBI K TEIIOBOMY PAaBHOBECHIO.



Mopens wuaeampHOro ra3a B TEPMOJMHAMUKE — CHUCTEMAa YpPAaBHEHHM:
ypaBHeHHe MenaeneeBa—KiianeipoHa u BbIpaXEHUE JUIsI BHYTPEHHEH JHEPTHM.
VYcioBUs IPUMEHUMOCTH 3TOM MOJEINIHM: HU3Kasi KOHUEHTPAaUUs YacTHULl, BBICOKHE
TeMIeparypbl. BeipaxkeHue 1uisi BHYTPEHHEW dHEPTrUr OJHOATOMHOTO MEaJIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTHYECKUE MTPOLECCHI.

DneMeHTapHasi paboTa B TepMOoauHaAMUKe. Beraucienne paboTsl 1Mo rpaduky
npouecca Ha pV-auarpamme.

Ternonepenaya  kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cuUCTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIIONPOBOHOCTb, U3TyUYCHHE.

KomnuectBo Ttemmorel. TemnoéMkocTs Tena. YaenpHas HW  MOJSPHAS
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHUe Maiiepa. YaenpHas TEIUIOTa CrOpPaHUs
ToruiuBa. Pacu€r konmuecTBa TEIUIOTHI mpu Temonepenaye. I[lonarue o0
aauabaTHOM IpoIlecce.

IlepBbIii 3aKkOH TepMOAMHAMUKU. BHYTpeHHs1s sHEprust. KonnuecTBo TemoTh
U paboTa Kak Mepbl W3MEHEHUS] BHYTPEHHEH OJHEPruu TEPMOJIMHAMUYECKOU
CHUCTEMBL.

Bropoli 3akOH TEpMOJMHAMUKH IS PABHOBECHBIX IIPOLIECCOB: 4Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOJIUAT
eIMHCTBEHHAs aanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEepMOAMHAMMKHM JUISI HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOYKHO TIEpeiaTh TEIIOTY OT 0oJiee XOJIO0HOTO Teja K Oojee HarpeToMy 6e3
komrneHcanuu (Knaysuyc). HeobpatumMocTs IpUpOIHBIX MPOIIECCOB.

[Tpunnune! nevictBus TeroBbix MamuH. KII/I.

Makcumansnoe 3Hauenue KII. [ukn Kapno.

DKOJIOTUYECKHUE ACTIEKTHl MCIIOJIb30BAHUS TEIUIOBBIX ABUrarenci. TeroBoe
3arpsA3HEHHUE OKPYKAIOIIEN CPEIbI.

TexHndeckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJIOJUIbHUK,
KOHJIUIIMOHEP, AW3CNIbHBIM W KapOWpaTOpHBIA JABUTraTENd, mapoBas TypOuWHA,
MOJIyYEHUE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUA «TEIUIOBBIX» OTXOJOB C
UCIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3alMs OMOOPTraHUYECKOTO TOTIUBA /IS
BBIPAOOTKU «TETUIOBOM» U JIEKTPOIHEPTHUHU.

Memoncmpanuu.

N3menenune Temmneparypsl pu aanadbaTtndeckoM pacIlIupeHUN.

Bo3znymHoe oruuso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

CnocoObl U3BMEHEHUS BHYTPEHHEN SHEPIUH.

HccnenoBanue annabaTHOTO poLecca.



KomnbrotepHbie MOAEIN TEIUIOBBIX JBUTATEIECH.

Yuenuueckuit Ikcnepumernm, 1a00pamoprsie padomesl, nPpaKmuKym.

N3mepenue yaenbHON TENI0EMKOCTH.

Uccnenosanue npoliiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annadbaTHOTO IpoLiecca.

N3ydenune B3aMMOCBSI3U DHEPIUU MEKMOJICKYISIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPhI KUTICHUS KUJKOCTEH.

Tema 3. Aspezammusie cocmoanun eujecmea. Dazossie nepexoosi.

[TapooGpazoBanue u KouaeHcalus. lMcnapenwe u KumneHue. Y enbHas
TeIJI0Ta mapooOpa3oBaHUsI.

Haceiliennble W HeHachINeHHbIE mapbl. KauecTBeHHas 3aBUCHUMOCTh
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEpaTyphl, NX HE3aBUCUMOCTh
0T 00bEMA HACKIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPaTyphbl KUTICHUS OT JaBICHUS
B KUJKOCTH.

Brnaxnocts Bo3yxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Tsépnoe Teno. Kpucramimueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB
KpuctayyioB. [lnaBiieHWe W KpuUcTaM3anus. YJIeJIbHas TEIUIOTa IUIABJICHUS.
CyOaumarus.

Hedopmanuu TBEpOTO Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmanuii.

TemoBoe pacmupeHne KXUIKOCTEH W TBEPABIX Tel, 00BEMHOE U JIMHEHHOE
pacipenne. AHTapMOHHM3M TEIUIOBBIX KOJI€OAHUN YaCTHUI] BEIIECTBA KaK MPUYUHA
TEIJIOBOTO pacUIUpeHHs Tell (Ha Ka4eCTBEHHOM ypOBHE).

[TpeoOpa3zoBanue s3HEpPrun B Pa30BbIX NMEPEX0OIaX.

YpaBHeHuE TEMI0BOTO OanaHca.

[ToBepxHocTHOe HaTsKeHHE. KO3 (UIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnsapnsie apnenus. JlaBiaeHue noa UCKPUBIEHHONW MOBEPXHOCTBIO KUJKOCTH.
dopmyJia Jlamnaca.

TexHuyeckre yCTPOMCTBA U  TEXHOJOTMYECKUE TIPOILIECCHI:  KHUIKUE
KPUCTAILJIbI, COBPEMEHHBIE MaTepUAIBI.

Heworncmpanyuu.

TemnnoBoe pacmrpeHue.

CBoiicTBa HACHIILICHHBIX TTAPOB.

Kunenue. Kunenue npu noHMKE€HHOM JaBJICHUU.

N3MepeHue cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanunnisipabie sBieHUsI.

Monenu HeHbIOTOHOBCKOM JKUJIKOCTH.



CnocoObl U3MEpEeHUs BIaKHOCTHU.

Hccnenoanne HarpeBaHus U IUIABJICHUSA KPUCTANINYECKOTO BEIIECTBA.

Buner nedopmarimii.

Habmronenue mansix nedopmarmii.

Yuenuueckuit Ikcnepumernm, 1a00pamopHsie padomsl, HPaKmuKym.

N3ydenune 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEM.

N3mepenune yaenpHOM TENIOThI TUIABICHUS JIbIA.

N3yyeHne CBOKCTB HACBILIEHHBIX TAPOB.

N3mepenne aOCOMOTHOM BIAXKHOCTHM BO3AyXa M OIIEHKAa Macchl MapoB B
NIOMEUIEHNUH.

N3mepenue ko3¢ duiieHTa moBepXHOCTHOTO HATSKEHUSL.

N3smepenune monyns FOnra.

UccnenoBanme 3aBucMMOCTH  nedopmanud  pe3suHOBOro  oOpasma  oT
IIPUJIOKEHHOM K HEMY CHUJIBI.

Pa3znen 4. JaekTpoauHaMuKa.

ZTema 1. Fnexmpuueckoe nose.

DneKkTpu3anus Ten U €€ MpOsIBICHMS. JJeKTpuueckui 3apsia. JIBa Buaa
ANEKTpUYECKUX 3apsAnoB. [IpOBOOHWKHM, MAURJIEKTPUKH U MOJYIPOBOAHUKH.
DJIEeMEHTapHBIM JJIEKTPUYECKAN 3apsif. 3aKOH COXPAHEHHUs DIEKTPUYECKOIO
3apsna.

B3aumogeiictBue 3apsanoB. Toueunslie 3apsaasl. 3akoH KynoHa.

Onektpuyeckoe noJie. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsi/ibl.

Hanpspk€anocts  anekTpudeckoro  mons.  [IpoOubeiit  3apsa.  JIuaum
HaIPSHKEHHOCTH 3JIEKTPUYECKOTO 1MoJs. OJHOPOIHOE IIEKTPUUYECKOE MOJIE.

[ToTeHIMaNnbHOCTh JJIEKTPOCTATUYECKOIO IMOJA. Pa3sHOCT MOTEHIMANIOB M
HanpspkeHue. lloTeHnmanbHas sSHeprust 3apsiga B DJIEKTPOCTATHUYECKOM  ITOJIE.
[ToreHuman snekTpocTaTuueckoro nosst. CBsI3b HANPSHKEHHOCTH MOJIA U PA3HOCTH
NOTEHIIMAIOB ISl AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOrO, TaK U
HEOJHOPOHOTO).

[IprHIMD Cynepno3uLAN dIEKTPUIECKUX TOJIEN.

[Tone toueunoro 3apsiga. [lome paBHOMepHO 3apspkeHHOU cdepol. [lone
PaBHOMEPHO 3apsyKEHHOro mo 00bEéMy 1mapa. Ilose paBHOMEpPHO 3apsiKEHHOM
OECKOHEUYHOM TUIOCKOCTU. KapTuHbl JIMHUN HaOpsHKEHHOCTH JTHX TOJeH U
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpoBOIHUKH B AIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECHUS 3aPsI0B.

JnamexTpuku B AJIEKTPOCTATUYECKOM ToJIE. Hudnexrpruyeckas
IIPOHUIIAEMOCTH BEIIECTBA.

KonzeHncatop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD ILUIOCKOTO
KOHJIEHCATOopa.



[TapannensHOE coenrHEHNE KOHAEHCATOPOB. [locieroBarenbHOE COETNHEHUE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

JIBM>KEHME 3apSyKEHHOM YaCTULIbI B OJJTHOPOITHOM SJIEKTPUUECKOM IIOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLIECCHI: DJIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKAasi 3alllUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KOHJICHCATOpHI, reHeparop Ban ne ['paada.

Hewvorncmpanyuu.

YCTpOUCTBO U IPUHIIUII IEMCTBUS DJIEKTPOMETPA.

DIIEKTPUYECKOE T10JIE 3aPSKEHHBIX IIIaPUKOB.

DIIEKTPUYECKOE TOJIE JIBYX 3aPSKEHHBIX TUIACTHH.

Mopenb snekTpoctatudeckoro reueparopa (Baun ae I'paada).

[IpoBOOHUKH B 3IEKTPUUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aLIUTA.

Y CTpONCTBO 1 IEUCTBUE KOHIEHCATOPA ITOCTOAHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAau
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUIECKOTO MO 3apsHKEHHOTO KOHIEHCaTopa.

3apsiaKa v pa3psiKa KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit Ikcnepumernm, 1a00pamoprsie padomesl, nPpaKmiuKym.

OueHka cuil B3auMOJICHCTBUS 3apsKEHHBIX TEJl.

HaGnronenue npeBpaiiieHust SJHEpruu 3apsyKEHHOTO KOHJEHCATOPa B SHEPTHIO
U3JIyYEHUS CBETOAMO/IA.

N3ydeHne npoTeKkaHusi TOKa B LIENHU, COJCPIKAIIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIMAJIOB (HampsKEHUS ) pu
MIOCJIEIOBATEILHOM COCIMHEHNH KOHJIEHCATOPOB.

Uccnenosanne pa3psaa KOHIEHCATOPA YEPES PESUCTOP.

Tema 2. HHocmosnnsii 371eKmpuyeckui moxk.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcioBusi CymecTBOBaHUSL MOCTOSHHOTO AJIEKTPUYECKOrO TOKa. MCcTOUHMKM
toka. Hanpsikenue U u DJ1C é&.

3akon OMa 1 y4acTKa LeHu.

DIIEKTPUUECKOE COMPOTUBJIEHUE. 3aBUCUMOCTbD CONMPOTUBJIEHUS OJTHOPOIHOTO
MPOBOJHUKA OT €ro JUIMHbBl M IUIOMIAJAN TONEPEYHOTO CEUCHUS. Y AEIbHOE
COITPOTHUBIICHUE BEUIECTBA.

[TocnenoBarenpbHOE, MapajuieIbHOE, CMEIUIAHHOE COSIUHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBi¢HHBIX dekTpuueckux 1enei. [IpaBmia Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH [xoyns—Jlenua.



MOIIHOCTh 3NEKTPUYECKOrO TOKA. TeroBas MOIIHOCTb, BbIAENsIEMas Ha
pe3ucTope.

OJIC 1 BHyTpEeHHEE CONMPOTUBJICHUE UCTOYHHKA TOKa. 3akoH OMa /1J1s1 TOJIHOU
(3aMKHYTO#) 3JEKTpUYEeCKOM uenu. MOIMHOCTh HCTOYHMKA ToKa. KopoTkoe
3aMbIKaHUE.

KonpaeHncatop B nenu noCTOSHHOTO TOKA.

TexHn4eckne YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIIEKTPUUECKOU SHEPTHUU.

Heworncmpanyuu.

N3mepenune cuiibl TOKa U HaIMPSHKEHMUS.

HccnenoBanne 3aBUCHMOCTH CHJIbI TOKAa OT HANPSDKEHHS I PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/A.

3aBUCHUMOCTh COIPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT [JIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEYEHHUS U MaTepuaa.

HccnenoBanune 3aBUCMMOCTH CHJIBI TOKA OT COMPOTHUBJICHHS MPU OCTOSHHOM
HaIPSKEHUH.

[Ipsamoe uzmepenue DJIC. KopoTkoe 3aMbIKkaHHE TalbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Cnoco0bl coenMHeHUsT UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKY MOJKOCAMU UCTOYHUKA TOKA OT
CHUJIbI TOKA B LIETIH.

Yuenuyeckuit skcnepumernm, 1a0opamopHsie padomsl, RPaKmuKym.

HccnenoBanne cMEMaHHOTO COETUHEHUS PE3UCTOPOB.

N3Mepenue yaeapHOoro COnpoTUBIICHUS IPOBOIHUKOB.

HUccnegoBanne 3aBUCMMOCTH CHJIBI TOKAa OT HaNpsDKEHUS IS JIAMITBI
HaKaJINBaHUS.

YBenuueHue npeena u3MepeHus aMmrepMerpa (BoJbTMETpa).

N3amepenne 3/1C 1 BHYTPEHHETO COMPOTUBIICHUSI UICTOYHUKA TOKA.

UccnenoBanune 3aBucumoctu IJ]C raqibBaHMYECKOrO 3JIEMEHTa OT BPEMEHHU
pU KOPOTKOM 3aMbIKaHHH.

Uccnenoanune pa3HoCTH MOTEHIUAIOB MEXK/1y MOJIKOCAMH HCTOYHHKA TOKA OT
CUJIBI TOKA B LIETIH.

HccnenoBanune 3aBUCUMOCTH MOJE3HOM MOITHOCTH MCTOYHUKA TOKA OT CHJIbI
TOKa.

Tewna 3. Toxu 6 paziuynsix cpeoax.

DNeKTpUYecKass MPOBOAUMOCTh  PAa3IWYHBIX  BEIIECTB. JJIEKTPOHHAs
IPOBOJAMMOCTh TBEPABIX METAIIOB. 3aBUCHUMOCTbH CONPOTUBIICHUS METAJIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKHAN TOK B BaKyyMme. CBOMCTBA AIEKTPOHHBIX ITYYKOB.



[TonynpoBOIHUKH. CobOcTBeHHas u npuMecHas MIPOBOJIUMOCTh
NOJIyIpOBOJHUKOB. CBoicTBa p—n-nepexoia. [1oynpoBoHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALMS.
OnekTponus. 3akoHsl Dapajes s AAEKTPOIN3A.

DJIEKTpUUECKU TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsa. PaznuuHble TUIIBI CaMOCTOSATENBHOTO pa3psna. Monnus. [lnasma.

TexHHuuecKHe YCTpOMCTBA M MPAKTHYECKOE NPHUMEHEHHE: TIa30pa3psIiHbIE
JaMIibl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBbIE NPUOOPHL: JHUOA,
TpaH3ucTop, (HOTOAUO, CBETOMO, TAIbBAaHUKA, pAPUHUPOBAHUE ME/IH, BBITUIABKA
AIIOMUHUSA, SJIEKTPOHHASE MUKPOCKOTIHSL.

Memoncmpanuu.

3aBUCUMOCTh CONPOTUBIIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTH IEKTPOITUTOB.

3akoHsblI anekTposn3a Papazes.

HckpoBoii pa3psx U MPOBOAUMOCTS BO31yXa.

CpaBHeHME MPOBOJAMMOCTH METAJUIOB U MOJYITPOBOIHUKOB.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuveckuit skcnepumernm, 1a00pamopHsie padomsl, HPaKmuKym.

Habmronenue aiextposusa.

N3mepenne 3apsaa 0OTHOBAIEHTHOIO HOHA.

HccnegoBanue  3aBUCMMOCTM  COINPOTHUBIIEHHSI ~ TEPMOPE3UCTOpa  OT
TEeMIIepaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKH TUOJA.

DuU3uYeCKUN MPAKTHKYM.

CnocoObl u3mMepeHus: PU3nUecKux BEITUYUH C UCIOJIb30BAHUEM aHATOTOBBIX
U IU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIEC MTOTPEITHOCTA U3MEPEHUM (PU3NYECKUX BEITHYUH.
OueHka rpaHul] NOTrPeIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, MCCIEAOBAHUN  3aBUCUMOCTEHN
¢u3nyecKux BEIMYUH, MPOBEpPKa MPEAJOKEHHBIX THUMOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKHH  DKCIIEPUMEHT,
JabopaTopHbIe pabOThI, TPAKTUKYM).

MexknpeaMeTHbie CBA3H.

N3yuenue kypca pusuku yriryosn€HHoro ypoBHs B 10 kitacce ocyecTBiasieTcs
C Y4€TOM COJEP)KATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MAaTeMaTHKH,
OHMOJI0THH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Mesrcnpedmentnsie ROHAMUA, CEAZAHHIE C UZVUEHUEM MENIOD0E HAVIHOZO
Nno3ZHanuA: ABICHUE, HAaydyHbId (DaKT, rumnotesa, (u3MUecKas BeIWYMHA, 3aKOH,



Teopusi, HAONIOJACHHE, DKCIEPUMEHT, MOJCIMPOBAaHUE, MOJENb, HW3MEpEHHE,
MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IIUPPOBast 1a00paTOpHsI.

Mamemamura: pelnieHHe CUCTEMbl ypaBHeHUW. JIuHelHas QyHKIUS,
napabona, runepbosa, uX rpaguKyd U CBOWCTBA. TpHroHOMeTpHYecKrne (QyHKIUU:
CHUHYC, KOCUHYC, TAHTE€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO.
BexTops! 1 MX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

buonocua: Mmexannueckoe NBWKEHUE B KUBOW mpupoae, 1ud¢ys3us, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIIOBOE 3arps3HEHHE OKpYXarollel cpelbl,
yTHIU3alus OMOOPTaHWYECKOTO TOIUIMBA JUIS BBIPAOOTKH «TEIUIOBON» U
AIIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSHKEHUE W KAMUISIPHBIC SIBJICHUS B IPUPOJE,
AIIEKTPUYECKUE SIBICHUS B KUBOU MPHUPOJIE.

Xumun: nuckpeTHoe CTpOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIICCTBAa, MOJIAPHAs Macca, MOJyuYeHHE HAHOMAaTEpHajioB, TEIUIOBBIC CBOWCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, KHUJIKHE KPUCTAIUIBI, FIEKTPUICCKHUE CBOMCTBA
METAIJIOB,  DJEKTPOJUTHYECKass  AWCCOIMAINsS, TallbBaHWKA, DJIEKTPOHHAs
MUKPOCKOTIHS.

[ eocpagus: Bnaxuoctsh BO3ayxa, BETPHI, 0ApOMETP, TEPMOMETP.

Zexnonocus: npeodbpa3oBaHre JBIKCHUN C HMCIONIH30BAaHHEM MEXaHH3MOB,
yu4€T CyXOro M OKHAKOTO TPEHHUS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIIUU
(KpOHIITEHH, pemeéryarble KOHCTPYKIIMHK), UCTIOIb30BAHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JApYyTue), ABUTATENb BHYTPEHHEIO
CropaHus, napoBas TypOuHa, ObITOBOI XOJOAUIBHUK, KOHAULIUOHEP, TEXHOJIOTUU
MIOJTyYeHUsI COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE HaHOMATEPUAJIOB, U
HAaHOTEXHOJIOTHH, SJIEKTPOCTAaTHYECKasl 3alliTa, 3a3eMJICHHE 3JIEKTPONpPHOOpOB,
ra3opaspsaHbIE JIAMIIbI, TOJYIIPOBOHUKOBBIE IPUOOPHI, TaTbBAHUKA.

11 KUIACC

Paznen 4. JiaekTpoauHaMH KA.

Tema 4. Maznummnoe noe.

B3auMogeiicTBUE TOCTOSSHHBIX MAarHMTOB W MPOBOJAHUKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM WHAYyKUMH. [IpuHIMI cCynepnosunnu
MAarHUTHBIX NOJIeH. JINHUY MarHUTHON MHIYKLWH.

MaruutHoe 1oJie MPOBOJHUKA C TOKOM (IIPSIMOrO MPOBOJAHUKA, KATYIIKUA U
KpyroBoro Butka). OneIT Dpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHua, e€ HampaBieHUE U MOAYJIb. J(BH)KEHHUE 3apsSKEHHON YaCTULIBI
B OJHOPOJHOM MarHuTHOM MoJje. Pa6oTa cuisl Jlopenna.

MarnutHoe nosue B BeuectBe. PeppoMarHeTUKH, Mapa- U JUaMarHeTHKU.



Texauueckue YCTPOfICTBa N TCXHOJOIMYCCKHE IIPOLCCChI: IMPHUMCHCHUC

MTOCTOSTHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TE€CTEP-MYJIBTUMETD,
AIEKTPOABUTATENDL SIKOOH, YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHII.
Heworncmpanuu.

KaptnHa  nuHMH  WMHOYKOMA ~ MArHUTHOTO  MOJIS  TOJIOCOBOTO M
MOJKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHuit MarHuTHOM MHAYKIUU MO JUIMHHOTO MPSIMOTO MPOBOTHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO IMPOBOJIHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1BYyX TPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaGnronenue aBmkeHus mydka 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI JIEVUCTBUS BJICKTPOU3MEPUTEILHOTO npudopa
MarHUTOANEKTPUYECKON CUCTEMBI.

Yuenuueckuit Ikcnepumernm, 1a00pamopHsie padomsl, HPpaKmiuKym.

HccnengoBanne MarHUTHOTO MOJISI HOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB heppOMarHEeTHKOB.

Uccnenoanue AeicTBUSI HOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

Nsmepenne cuiibl Ammnepa.

N3ydenue 3aBUCMMOCTH CHIIBI AMIIEpA OT CHJIbI TOKA.

Onpenenenre MAarHUTHOW MHAYKIIMKA HA OCHOBE U3MEPEHHUs CUIIbl AMIIEpa.

Tewa 5. FnexmpomacHumnans UHOYKYUA.

SIBiieHuEe DJIEKTPOMAarHUTHOW MHAYKUMHU. IlOTOK BEKkTOpa MAarHUTHOM
uaaykuun. OJIC uHAyKIMu. 3aKOoH BJIEKTPOMAarHuTHOM uHAykuuu Dapanes.
Buxpesoe anektpuueckoe nozne. Toku Pyko.

OJIC uMHAYKUMH B TPOBOJHUKE, ABUKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJie.

[IpaBuno Jlenua.

NunyktuBHocTh. Karymika WHAYKTUBHOCTH B II€MM IOCTOSHHOTO TOKAa.
SABnenue camonHaykuuu. 3J{C caMOMHIYKIIUH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpOWCTBA W TEXHOJOTMYECKUE MPOUECChl: MHAYKIIMOHHAS
M€4Yb, COJICHOM/I, 3aIlIUTa OT JICKTPU3ALNU TEJl IPU ABUKEHUU B MArHUTHOM MOJIE
3eMIIH.

Heworncmpanyuu.

HaGnronenue siBneHus 21eKTPOMAarHUTHON MHAYKIIUH.

HccnenoBanne 3aBucumoctd OJIC MHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHMUTHOTO MOTOKA.



[Ipasuio Jlenua.

[Tagenne MarauTa B alFOMUHUEBON (MEIHOM) TpyOe.

SIBneHne caMOMHAYKIIUH.

Uccnenosanne 3apucumoctd 3/JC caMOMHAYKIHUHA OT CKOPOCTH W3MEHEHHS
CUJIBI TOKA B LIETIH.

Yuenuueckuir Ixcnepumenm, 1a0opamoprsie padomast, HPaAKnMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOM HHTYKIIHH.

OnpeneneHre NHAYKIUN BUXPEBOTO MAarHUTHOTO ITOJIS.

HccnenoBanue sSBIECHUS CAMOUHIYKIIHUH.

COopka MozIenu JIEKTPOMAarHUTHOTO TeHepaTopa.

Paspnes S. KosieOanust M BOJTHBI.

Zema 1. Mexanuueckue KoreOarnua.

KoneobarensHas cuctema. CBoOOIHEBIE KOI€OaHUS.

INapmonnyeckue konebanus. KuHnematuueckoe M JMHAMHYECKOE OIKCAHUE.
DHepreTUUecKoe ONMHMCAaHUe (3aKOH COXPAaHEHUs MEXaHWYECKOM sHepruu). BriBon
JUHAMUYECKOIO ONMUCAHUsl FaPMOHUYECKHX KOJeOaHUN U3 UX SHEPreTUYECKOro U
KMHEMaTHU4eCKOr0 ONKUCAHMUS.

Ammutyna u ¢asza konebaHuil. CBA3b aMIUIMTYIbl KOJEOAHUI HMCXOAHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUS.

[lepuon u uvactora konebanuii. Ilepmoa ManbiX CBOOOAHBIX KOJIEOAHUI
MaTeMaTHYeCKOTo MasiTHuKa. [leprog CcBOOOJHBIX KOJNEOAHUN MPYKHUHHOTO
MasTHUKA.

[TonsiTue o 3aTyxaromux Kojaebanusx. BeiHyxaeHHble konebanus. Pe3onanc.
Pe3onancHas kpuBasd. BrausHue 3aryxaHus Ha BHUJI PE30HAHCHOM KPHUBOM.
ABTOKONEOaHMS.

TexHUUeCcKHe yCTPONUCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Heworncmpanyuu.

3anuch K01e0aTeaIbHOro ABMKEHUS.

Habnronenue He3aBUCUMOCTH NEPHOJIa MabIX KOJIEOAHUN Ipy3a HA HUTH OT
AMILTATYIBI.

UccnenoBanue 3aTyXammmx KojaeOaHU 1 3aBUCUMOCTH TIEPHO]Ia CBOOOTHBIX
KOJI€OaHUM OT COMPOTUBIICHUSI.

UccnenoBanue koneOaHWid Trpy3a Ha MAacCUBHOM TNPYXUHE C LENIbIO
(dopMupoBaHus MpeICTaBICHUM 00 WeabHON MOJENN IPYKHHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU MPpHU KoJeOaHUIX rpy3a Ha MpYy>KUHE.

UccnenoBanue BRIHYKICHHBIX KOJICOAHUI.

Habmtonenue pezonanca.

Yuenuueckuir Ixcnepumenm, 1a0opamoprsie padomast, HPaKmUKyM.



N3mepenne mnepuoga CBOOOIHBIX KOJIEOAHWUW HHUTSHOTO M MPYKUHHOTO
MasiTHUKOB.

N3ydeHnne 3aK0HOB ABM)KEHUS TeJa B X0/I€ KOJIeOaHHM Ha ypyrom mojBece.

N3yueHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B PYKMHHOM MasiTHUKE.

HccnenoBanue yObIBaHUSI aMIIUTY bl 3aTyXalOIIHUX KOJIEOAHUM.

HccnenoBanue BRIHYKIEHHBIX KOJIEOAHMIA.

Tewa 2. Fnexmpomacrummsle Ko1eOanuA.

KonebarenbHblii KOHTYp. CBOOOAHBIE 3JIEKTPOMArHWTHBIE KOJIEOAHUS B
ujealbHOM KoisiebaTenbHOM KOHType. ®Dopmyna Tomcona. CBsi3b aMIUIATYAbI
3apsija KOHAEHcaTopa ¢ aMIUIMTY0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B UI€aIbHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxaromue JIEKTPOMArHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JeHCTBYyIOIIEE 3HAUYEHHWE CHUJIBI TOKAa W HANpPSOKCHHs] TMPH pa3inyHou (dopme
3aBUCUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHHU.

CuHycOnAQIbHBI TEPEMEHHBI TOK. Pe3ucTop, KOHAEHCATOpP M KaTyllKa
WHIYKTUBHOCTH B LIENHM CUHYCOUJAIBHOIO NEPEMEHHOrO TOKAa. PEe30HAHC TOKOB.
Pe3onanc HanpskeHUN.

WNneanpubiii  Tpancpopmarop. IlpomsBoacTtBo, mepemada u moTpebdiieHue
AIEKTPUYECKON IHEPTUU.

OKOJIOTMYECKHE PHUCKM IIpU IPOU3BOACTBE JJEKTpo3Hepruu. KynbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHu4yeckre yCTpOWCTBA W TEXHOJOTHMYECKHE IMPOLECCHI: JJIEKTPUYECKHUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUU JIEKTpONepe1ay.

Heworncmpanuu.

CB0OOHBIE AIEKTPOMATHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTb 4aCTOThI CBOOOJHBIX KOJIEOaHUI OT MHAYKTUBHOCTH U €EMKOCTH
KOHTYpa.

OcmorpaMMbl 3JIEKTPOMAarHUTHBIX KOJICOAHUH.

I'enepaTop He3aTyXxaroMMX JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopenb 3IeKTpOMarHuTHOTO FeHepaTopa.

BriHyX/1€HHBIE CHHYCOUIaJIbHBIE KOJIEOaHU .

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJAEHCATOP B LIENU IMEPEMEHHOIO
TOKaA.

Pe3onanc mnpu 1OCIENOBATENIBHOM COCAMHEHUM PE3UCTOpA, KATyLIKH
UHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoicTBO 1 IPUHLIMN AEUCTBUS TpaHcpopmaTopa.



Mopens TMHUY NEKTPONEPEAAUH.

Yuenuueckuit Ikcnepumernm, 1a00pamoprsie padomesl, nPpaKmuKym.

Nzyuenue Tpancpopmaropa.

HccnenoBanne MnepeMEHHOTO TOKa 4Yepe3 IMOCIEN0BAaTEIbHO COEIMHEHHBIE
KOHJICHCATOP, KaTyLIKY U PE3UCTOP.

HaGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

Uccnenosanue paboThl HICTOYHUKOB CBETA B 1€MW EPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMacHUNHBIE BOIHBL.

MexaHnueckue BOJIHBI, YCIOBHS HUX pacrpocTpaHeHud. llomepeunsie u
IpOJ0JiIbHbIE BOJHBL. Ilepuon, cKOpocTh pacnpocTpaHEHUsT W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKUX BOJIH: OTpa)XXE€HUE, MPEJIOMIICHUE, UHTepPepeHIus U
nudpaximys.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicotra ToHa. TemOp 3ByKa.

[ITymOBOE 3arpsI3HEHUE OKPYKAKOLIEH CPELBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYEHHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnas opueHTanusi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaX€HHE,  IPEJIOMIICHHUE,
noJisspu3anus, uHTepdepeHuns u qudpaxims.

[lIxana >MeKTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBbITY.

[TpuHIMIIBI pauOCBsI3U U TeNeBUAeHUA. Panronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIBI.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
UHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tene@on, CBY-neus,
yJIbTPa3BYKOBas IMaTHOCTUKA B TEXHUKE U MEJUIIUHE.

Heworncmpanyuu.

OO6pazoBaHue U pacPOCTPAHEHUE MOMIEPEUHBIX U MPOJAO0IBHBIX BOJH.

Konebimomieecs Teno kak UCTOYHUK 3BYKa.

3aBUCUMOCTbH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

Habnronenue otpakeHus: U MPEJTOMIICHUSI MEXaHUUYECKUX BOJIH.

HaGnronenue nnatepdepennnu u qudpakiny MEXaHUYECKUX BOJTH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yabpTpa3ByKa U €ro NpUMEHEHHUE.

HaOntonenue cBsi3M TPOMKOCTU 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW U
9aCTOTON KOJIeOaHMIA.

UccnenoBanue CBOWICTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHue, Mojaspu3anus, udpakiuus, UHTephepeHIus.

OGHapyxeHue nHPpakpacHoro u yiabTpadhuoIECTOBOTO U3ITYUYECHUM.

Yuenuueckuit IKcnepumernm, 1a00pamoprsie padomsl, nPpaKmuKym.



N3yyenne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

7ema 4. Onmura.

[IpssMonMHEHOE pacnpOCTpaHEHUE CBETa B OJHOPOAHON cpexe. JIyu cBera.
ToYeuHbIN UICTOYHUK CBETA.

OTtpaxkeHue cBera. 3akOHbI OTpaxkeHus cBeta. [locTpoeHne n3zoOpaxkeHui B
iockoM 3epkane. Cepuueckue 3epkana.

[Ipenomiienne cBeTa. 3aKOHBI PEIOMIICHUS CBeTa. AOCONMIOTHBIN MOKa3aTeNlb
npenomiieHus. OTHOCUTENBHBIN MTOKAa3aTelb NpesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLICHHME JUIMH BOJIH NIPU NEPEXOJE MOHOXPOMATHYECKOrO CBETA
yepes3 rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmydeit B mpusme. [ucnepcusi cBera. COXHBIM cocTaB O€I0TO CBETA.
[Ber.

[TonHoe BHyTpeHHEEe oTpakeHue. [IpenenpHblii yroa MoJHOTO BHYTPEHHETO
OTPAKEHMUS.

CoOuparomie u pacceuBaromiue JuH3bl. Tonkas nuH3a. DokycHoe
paccTosiHMe U OINTHYecKas CWia TOHKOW JMH3bl. 3aBUCUMOCTb (DOKYCHOTO
pPacCTOSIHUSI TOHKOM c(epuyecKkor JIMH3BI OT €€ Te€OMETPUU M OTHOCUTEIBHOIO
MOKA3aTeNs MPETOMIICHUS.

dopMyiia TOHKOW JIMH3BL. Y BEJIMYEHHUE, 1ABAEMOE JIMH30M.

Xoa nyda, MPOLIEAIIEro JIMH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckoir ocu. llocTpoeHune wu300pakeHUN TOUYKHM M OTpe3Ka MPsSMON B
coOHparoIIMX U paCCEUBAIONINX JTUH3AX U UX CUCTEMAX.

Ontuueckue npubopsl. Pazpemraronias cnocoOHOCTh. ['71a3 Kak onTudecKas
cucrema.

[Ipenenbl MpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. Wurepdepennuss cBera. KorepeHTHbIE HMCTOYHUKH.
VYcaoBuss HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpeHIIMOHHOU
KapTUHE OT JBYX KOTI€PEHTHBIX HCTOYHHUKOB. [IpuMepnl KiacCHYECKHX
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakunonHas peméTka. YcCIoBUE HaOIIOAEHUS
[JIABHBIX ~MAaKCUMyMOB IIpM NAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTHUKA, TU(PAKIIMOHHAS PEIIETKA.

Hewoncmpanyuu.

3aKOHBI OTPAKEHUS CBETA.



Uccnenosanue npeioMiieHusl CBETA.

Halnronenue nojHoOro BHyTpEHHEro oTpakeHusl. Mojieinb CBETOBOIA.

UccnenoBanne xoAa CBETOBBIX IMYYKOB YEpe3 IUIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue CBONCTB M300paKeHUHN B JTMH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

Habmonenune narepdepeHIu cBeTa.

HaGnronenue 11BeToB TOHKUX TUIEHOK.

Habmronenue nudpakiuu ceera.

N3yyenue nuppakqnoOHHON PEIETKY.

Habmronenue audpakiimoHHOTO CIIEKTpa.

Habmronenune nqucnepcuu cBera.

HaGnronenue nonspuzanuu cBeTa.

[IprMeHeHME MOASIPOUIOB IJIs1 U3YUYEHUSI MEXaHUUECKUX HAIIPSKECHUM.

Yuenuueckuit Ikcnepumernm, 1a00pamopHsie padomsl, HPpaKmiuKym.

N3Mmepenue nokazarens NpeoMJIEHUS CTEKIIA.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
PUMEPE KUJIKUX JIMH3).

N3mepenne poKycHOTO pacCTOSIHUS PaCCEUBAIOIITUX JIMH3.

[Tonydenue nzo0pakeHus B CUCTEME U3 TJIOCKOTO 3€pKajia U JIUH3HIL.

[Tonydenue nzo0paxkeHus B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Ha6nronenue audpaxiumu, tHTEpPEPEHIINH U MOISPU3ALUN CBETA.

N3yueHue nojisspuszanuu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTH JUAJICKTPHUKA.

N3ydenune nuntepdepeHIINM JIa3€pHOTO U3ITYUEHUS Ha ABYX IIETSX.

Habmronenune gucnepcun.

HaGnronenue u uccienoBanue AuGpakiiuOHHOTO CIEKTpa.

N3mepeHue IuHbI CBETOBOM BOJIHBI.

[Tonydenue crnekTpa U3IYyUYEHUs] CBETOJMOJA MPU MOMOIIH AUDPAKITMOHHOMN
PELLIETKH.

Pa3znes 6. OcHOBBI cIeNUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH.

I'pannupl  OPUMEHUMOCTHM  Kjaccuyecko — MexaHuku.  [loctynater
CIIeIMAIBHON T€OPHUU OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBai. lIpeoOpazoBanusi  Jlopenna.
VYcnoBue npuurHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJICHHUE
BPEMEHU U COKPAIICHUE JUINHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBsi3b MacChl C SHEpPruel U UMITYJILCOM PEIISTUBUCTCKON YaCTUIIbl. DHEPTHUS
MOKOS.



TexHu4yeckre YCTPONMCTBA M TEXHOJOTHUECKHE IMPOIECChl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHnveckuit SKCIIepUMEHT, JTabopaTopHbIe PaOOThI, MPAKTHKYM.

OnpeneneHre UMIYyJbca W DHEPrUU  PEISTUBUCTCKUX  dYacTil (110
doTorpadgusiM TPEKOB 3apPSIKEHHBIX YACTUI B MATHUTHOM T10JI€E).

Paznen 7. KBantoBas ¢pusuka.

Zema 1. Kopnyckyiapro-601no60i oyasiusm.

PaBHOBecHOE TerioBoe M3IydeHUE (M3IydeHHUEe aOCOIIOTHO YEPHOTO Tea).
3akoH cMmemenus Buna. 'unoresa [1nanka o kBaHTax.

@DoTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®otorpdekt. OnbiTel A. I'. CroneroBa. 3akonbl hororddexra. YpaBHeHue
Oiinmreiina s pororddexra. «Kpacnas rpanuma» Gororddexra.

JlaBnmenne cBera (B YacTHOCTH, JIaBJICHME CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxaroulyr MoBepxHocTh). OmbiTel I1. H.
Jlebenena.

BosHoBbIE cBOMCTBa yacthl. Bonuel ne bpowns. [{nuna Bonssl ae bpouns u
pasMepbl 00JacTH JIOKIM3AIMU  JBWKYIIEWcs dacTtuilbl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOILIEHUS HEOIpeaeIEHHOCTEN
I'eiizenbepra.

TexHu4yeckre YCTPONCTBA M TEXHOJOTMYECKHE MPOLIECCHl: CIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOMO/I.

Aewoncmpanyuu.

®oto3(pheKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

HccnegoBanne  3aBUCUMOCTH  CONPOTHBJICHHS — TOJYIPOBOJHUKOB — OT
OCBEILIEHHOCTH.

Cseroauon.

Conneudnas Oarapest.

Yuenuueckuit Ixcnepumenm, 1a0opamoprsie padomast, HPaKmuKym.

Uccnenosanue Gporopesucropa.

N3mepenue nocrosuHoM [lnanka Ha ocHOBe uccienoBanus Gororddekra.

NccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOAUO OT HAIIPSHKEHHUS.

7ema 2. Quzura amoma.

OnbITel MO HCCIENOBAHUIO CTpoeHusa aroMa. [lmanerapHas mMozaenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u noriomieHrue GOTOHOB MpU NEPEXOE aTOMA C
OJIHOTO YPOBHSI SHEPTUU HA JIPYTOMH.



Buapl ciektpoB. CiekTp ypOBHEN Y3HEPTUH aTOMA BOJAOPOAA.

CnoHTaHHOE M BBIHYXJICHHOE U3TydYeHue cBerta. Jlazep.

TexHnueckne yCTPOMCTBA M TEXHOJOTHMYECKUE IPOLECCHI: CIEKTPaJIbHbBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAaHTOBbII KOMIIBIOTED.

Heworncmpanyuu.

Mognens onsita Pezepdopna.

Habnronenue nuHelyaThIX CIEKTPOB.

YCTpOUCTBO U IEUCTBHE CYETUYMKA NOHU3UPYIOIIUX YACTHII.

Onpenenenre JIUHBI BOJHBI JA3€PHOTO U3ITyYECHUSI.

Yuenuueckuit Ikcnepumernm, 1a00pamopHsie padomsl, HPaKmuKym.

HaOnronenue nuHedyaToro cnekTpa.

HccnenoBanue criekTpa pa3pekeHHOI0 aTOMAapHOIO BOAOPOJA U U3MEPEHUE
noctossHHOM Punbepra.

Tema 3. Quzura amomMmozo A0pa u 71eMEHMAPHBIX YACHIIY.

Hyxnonnas monens siapa IeitzenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. U30Tomnsl.

PannoaktuBHOCTh. Anbda-pacman. DIEKTPOHHBIH M TO3UTPOHHBIA OeTa-
pacnan. ['amMma-n3nyyeHue.

3aKOH pPaJAMOAKTUBHOTO pacmaja. PaamoakTHBHBIE HW30TONBI B MPHUPOIE.
CBOMCTBA MOHM3UPYIOLIETO0 WU3Iy4YeHUS. BiMsHuME PaguMOaKTHBHOCTH Ha YKUBbIC
opranu3Mbl. EcTtecTBeHHBIN QoH n3mydeHus. JlozumeTpus.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl sipa.

SAnepubie peakuuu. [enenue u cuntes saep. SAnepusie peaktopsl. [Ipobiemsl
yIpPaBIsEMOT0 TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKHE ACHEKTHl Pa3BUTHSA
SIEPHON SHEPIETUKH.

Metobl perucTpaluy U UCCIEeI0BaHUs 3JIEMEHTAPHBIX YaCTHII.

@dyHIaMEHTaJbHbIE B3aUMOJCHUCTBUS. bDapHOHBI, ME30HBI U JIENTOHBI.
[IpencraBnenune o CtanaapTHoM Moaenu. KBapk-TiirooHHas MOJENb apPOHOB.

®usuka 3a npeaenamu CrtaHIapTHOW Mojenu. TéMHas martepuss U TEMHaA
JHEPIusl.

EnunacTBO Puznueckoi KapTUHBI MUpA.

TexHuYeckre yCcTpoiCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
BunbcoHa, siaepHbId  peakTop, TEPMOSACPHBIM peakTop, aromMHas Oomba,
MarHUTHO-PE30HAHCHAs: TOMOTrpadusi.

Yuenuueckuit Ixcnepumenm, 1a0opamoprsie padomast, RPaKmMUKyM.

UccnenoBanue TpekoB yacTuil (1o roToBbIM (hoTorpadusm).

UccnenoBanue pagnoakTUBHOTO (DOHA € UCMIOJIB30BAHUEM JO3UMETPA.

N3yuyenue norioieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3HKH.



Otansl pa3BUTHS acTpoHOMUU. [IpuknagHOEe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
actpoHoMuu. [IpUMEHHMMOCTh 3aKOHOB (U3UKH 1T OOBSCHEHUS TPHUPOIBI
KOCMUYECKHX 00BEKTOB.

Mertoapl acCTpOHOMHYECKHX HcclieioBaHUN. (COBpEMEHHBIE ONTUYECKHUE
TEJECKOIbI, PaJAMOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bupa 3Bé3gnoro Heda. Co3Be3qusi, sSipKU€ 3BE3MbI, IUIAHETHI, UX BUAUMOE
JIBUKEHHE.

ConHeuHas cuctema.

Connue. ConHeuHast akTUBHOCTh. MlcTouHuK 3Heprun CoJiHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKHU. J[MarpaMma «CeKTpabHbIA KIacc —
CBETHUMOCTBY». 3BE3MBI TIJIaBHOW IOCIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW NOCJIENOBATEIBLHOCTA. BHYTpEeHHEE CTpoeHue
3B&31. COBpEMEHHBIE TMPECTABICHUS O MPOUCXOKIAECHUU U 3BooIMU ConHIa U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mueunsiii I[Iyte — Hama I'amaktuka. [lonoxenne m aBwxkeHue ConHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapsl. UEpHBIE ABIPHI B sSApax
rajakTUK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa0606mia. Pazberanue ranakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naouooenua.

HaGnronenust 3B€3qHOr0 Heba HEBOOPYKEHHBIM TJIA30M C HCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN ISl OMPEICIICHUS TTOJ0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Msi CEBEpPHOro MOJyILIapuss U sSpKue
3BE3/BI.

HaGnronenuss B Ttenmeckon JIyHbI, MJaHET, TYMaHHOCTEH M 3BE3THBIX
CKOILJICHUU.

Du3uYeCKU NPAKTUKYM.

Croco6p! n3MepeHnst GU3NIECKUX BEIMYUH C MCTIOJb30BAaHUEM aHATOTOBBIX
U U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE MTOTPEITHOCTH U3MEPEHUIM (PU3NYECKUX BEIHYHUH.
O1ieHKa TpaHull MOTPELIIHOCTEM.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, MCCICAOBAHUN  3aBHCUMOCTEMN
bu3nUecKNX BEIWYHMH, TPOBEpPKA MPEMIOKEHHBIX THUNOTE3 (BBIOOp M3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  paszaenax «YUYEHUUYECKHW  DKCIIEPUMEHT,
JabopaTopHbIE pabOTHI, TPAKTUKYM).

O0o01maromee NOBTOPEHHUE.



O6o0uIeHne U cucTeMaTU3alMsl COAECPKaHUs pa3iesioB Kypca «MexaHukay,
«MonexynspHas Qu3uka U TEPMOAMHAMUKAY, «DNEeKTpoanHaMuka», «Konebanus
U BOJHB, «OCHOBBI CIEUHAIBHON TEOPUH OTHOCUTENBHOCTHY, «KBaHTOBas
busnkay, « JMEMEHTbl ACTPOHOMHUH U aCTPOPUBUKNY.

Ponp Qusuku © acTpoHOMHHM B DIKOHOMUYECKOM, TEXHOJOTHMYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax IedaTebHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHHUE ONKCATEIBbHOM,
CUCTEMATU3HPYIOIEH, OOBSICHUTENHHOM W  MPOTHOCTUYECKOW  (yHKIUU
¢dbusnyeckoil Teopuu, poiib (U3NUIECKON Teoprun B POPMUPOBAHUU TPEICTABICHUN
0 (U3MUECKOW KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOLIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MesknpeaMeTHbIe CBSI3H.

N3yuenue kypca pusuku yriryosi€HHoro ypoBHs B 11 kiiacce ocyiecTBisieTcs
C YYETOM COJEpKaTEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMH MaTE€MATHKH,
OHMOJI0THH, XUMUH, Teorpaduu U TEXHOJIOTUU.

Mesrcnpeomentnoie nOHAMUA, CEAZAHHBIE C UIVUEHUEM MENIODOE HAVUHOCO
no3nanuA: SBICHUE, Hay4dHbIH (akT, TUIIOTe3a, (U3MYecKas BEJIUYMHA, 3aKOH,
Teopusi, HaONIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJCIb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEpPUTEIbHbBIE TPUOOPHI, ITUdpOBast 1adopaTopus.

Mamemamura: penieHUEe CHUCTEMbl YpaBHEHHH. TpUroHOMETpUYECKHE
(YHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJI€CTBO. BEKTOpPBI M MX NPOEKIMU HA OCU KOOPJMHAT, CJIOKEHHUE BEKTOPOB.
[IpousBoanbie 3neMeHTapHbIX GyHKUMA. [Ipu3Haku MoAOOUST TPEyroJbHUKOB,
OMpeIeNICHHE TUIOMIAU TIIOCKUX (GUryp u oobeéMa Tel.

buonocus. >neKTpuyecKUe SBICHUS B JKUBOM MpUPOJE, KoJeOaTelbHbIE
JIBIKEHUS B JKMBOM MPUPOJE, SKOJOTMYECKHE PHUCKH TNPHU IPOU3BOJCTBE
AIEKTPOIHEPTUH,  BJIEKTPOMATHUTHOE  3arpsi3HEHHE  OKPYKAOUIEH  Cpenbl,
yJIbTPa3BYKOBasi JIMAarHOCTHMKAa B MEIUIIMHE, OINTUYECKHE SIBJICHUS B >KUBOU
npUpoze.

Xumus: ctpoeHue aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl 00PAa30BaHMSI KPUCTAITMYECKON PEIIETKH, CIIEKTPaIbHBIN aHAIU3.

leozpagpus: marHuTHBIE TOMOCAa 3€MIIM, 3K MarHUTHBIX — PYI,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Zexrnonocus: TNpUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3NIEKTpoJIBUTaTeNb SIKOOM, reHepaTop MEepeMEHHOro TOKa, MHIYyKIMOHHAs Ieub,
JMHUM 3JIEKTPONepeiay, 3JIEKTPOBUraTeb, pajgap, paiuonpuEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBYU-meub, yIbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
POEKI[MOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJHEYHasi OaTapesi, CIlyTHUKOBbBIE
OpUEMHUKH, I€PHAS SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



I[INTAHWUPYEMBIE PE3VIJIbTATBI OCBOEHUM A ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YydyeOHOro mnpeamera «Duzukary
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPCHHEHW TMO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIHUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUICKOTrO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OMbITA IEITEIBHOCTH B MPOIECCE pea3alli OCHOBHBIX HAIpaBJICHUM
BOCIUTATEIIBHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

IPAKAAHCKOI0 BOCIIMTAHMS:

e CcPOpMHUPOBAHHOCTh TpaXJAAHCKOW  MO3WUIMUM  OOYYalomIerocs  Kak

aKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

® JIPUHATHUC TpPaAUIIHVOHHBIX O6H_[€‘I€J'IOB€‘I€CKI/IX T'YMaHUCTHUUCCKUX H
ACMOKPATHYCCKHX HCHHOCTCﬁ;

® TOTOBHOCTb BECTH COBMECTHYIO J€ATEIbHOCTh B HHTEPECAX TPAXKIAHCKOTO
oOmiecTBa, y4JacTBOBaTh B CaMOYMpaBIeHHWH B 00pa3oBaTelbHOMN
OpraHu3aluy;
e yMEHHME B3aUMOJEHCTBOBaTb C  COIMAJbHBIMM  HMHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;
® TOTOBHOCTb K T'yMaHUTapHOH U BOJOHTEPCKON JESATENbHOCTH.
NATPUOTHYECKOT0 BOCIINTAHUS:
e Cc(hOpPMUPOBAHHOCTb  POCCHUMCKOM  TpaKJaHCKOM  MJIEHTUYHOCTH,
naTpUOTH3MA,;
® IICHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTIKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKH U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:
¢ c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSA, ITHUECKOTO TIOBEICHUS;
® CHOCOOHOCTH OIIEHHWBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpPUEHTHPYSCh HA MOPAJbHO-HPABCTBEHHBbIE HOPMBI M LIEHHOCTHU, B TOM
quClie B ACSITEIbHOCTU YUEHOT0;
® OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOIO OYIyIIETO.
ICTETHYECKOr0 BOCTIMTAHHUS:

® DSCTETHUYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAy4HOTO
TBOPUYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.



TPYAOBOI'0O BOCIIUTAHMSA:

MHTEPEC K Pa3IudHbIM chepaM MpoecCHOHATLHON ACSTENbHOCTH, B TOM
Yyclie CBSI3aHHBIM C (U3UKOM M TEXHUKOM, YMEHHE COBeplIaTh
OCO3HAHHBIN BBIOOp Oyayliel nmpodeccuu U pean30BbIBATh COOCTBEHHbIC
YKU3HEHHBIE TJIaHbl;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B
obnacTu GU3HKU HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOI'HY€CKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYPbl, OCO3HAHUE TI00aTHHOTO
XapakTepa SKOJOTUYECKUX MPOoOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JIEMCTBUM B OKPYXKAIOILIECW Ccpele Ha
OCHOBE 3HaHUS LIEJIE YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paciiipeH’e ONbITa JAEATEIbHOCTU 3KOJOTMYECKOW HANpaBJIEHHOCTH Ha
OCHOBE MMEIOUINXCSI 3HAHUM 10 (PU3HUKE.

HEHHOCTH HAYYHOI'O MIO3HAHUA:

c(hOpPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NIECKON HAYKH;

OCO3HAaHWE LEHHOCTM HAY4YHOM JESTEIbHOCTH, TOTOBHOCTh B MPOILECCE
U3ydeHus: (PU3MKU OCYIIECTBISATH TMPOEKTHYIO M HCCIEI0BATEIHCKYIO
JEATENbHOCTh UHAUBUYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Ba3oBble Jijorunyeckue AeiicTBHA:

CaMOCTOATENIbHO  (OpMYyJIMpOBaTh M aKTyaJlU3UpoOBaTh Mpodiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

ONpEeCNATh 1EIN ACATEIbHOCTH, 3a/1aBaTh MapaMeTpPbl U KPUTEPUH HX
JIOCTYKCHUS;

BBISIBIISATh  3aKOHOMEPHOCTH M IPOTUBOPEUMS B pPacCMaTpPUBAEMBIX
(UBUYECKHUX SBICHUSAX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaM3a UMEIOIIHUXCS
MaTepUaIbHbIX 1 HEMAaTEPUAIBHBIX PECYPCOB;

BHOCHTb KOPPCKTUBBI B JACATCIIBHOCTb, OLICHHUBATH COOTBCTCTBUC
PE3YIIBTATOB LCIIAIM, OICHUBATh PUCKU HOCJIG,Z[CTBI/Iﬁ JCATCIIPHOCTH,

KOOPAVMHUPOBaTb U BBINOJHATH pabOTy B YCIOBHUSX PEAJIBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHSI;



pa3BHUBATh KPCATUBHOC MBIIIJIICHUC IIPU PCIHICHUH )KU3HCHHBIX HpO6J’ICM.

ba3oBble ucciaenoBarebCKue 1eCTBUA:

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU MOHATUSIMH U METOJaMU
bu3nUecKoil HayKH;

BIaaCThb HaBbBIKaMH y‘l€6HO-I/ICCH€I[OBaT€J'IBCKOﬁ u HpOGKTHOﬁ
ACATCIIBHOCTU B 00acTu (1)I/IBI/IKI/I, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATCIIBHOMY IIOMCKY MCETOAOB PCIICHUA 3alad (1)I/I3I/I‘-I€CKOFO
COACPIKaHMA, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUWA,

BIAJCTh BHUJAAMH JEATCILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHUS, €Tro
WHTEPIpPETalUU, MPEe0OPA30BAHHIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyalMsiX, B TOM YHCJIE€ TPU CO3JaHUHM Y4EOHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISIBJISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3U U AKTyaJU3UpOBaTh 3ajJauy,
BbIIBUTaThb TUNOTE3y €€ pelleHus, HaXOAUTb apryMEHThl IS
JIOKA3aTelIbCTBA CBOMX YTBEPXKICHUI, 3a/7aBaTh NapameTpbl U KPUTEPUU
peLieHus;

AHAJIM3UPOBATL IIOJIYUCHHBIC B XOAC PCIICHUA 3adadd pPE3yJibTaThl,
KPUTHYCCKH OLCHNBATHL UX NOCTOBCPHOCTD, IIPOTHO3UPOBATH H3MCHCHUC B
HOBBIX YCJIOBHUAX,

CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTENbHOMN
JESATeIbHOCTH, B TOM YHCIIE TTPU U3YUYCHUH (PU3UKH;

AaBaTb OICHKY HOBBIM CUTYAIIUAM, OICHHUBATDb HpI/IO6peTéHHLIﬁ OIIBIT,

YMCTb IICPCHOCUTL 3HAHHA IIO0 (1)I/ISI/IKG B IIPAKTHYICCKYIO 001acTh
KHU3HECACATCIBbHOCTH,

YMCTb UHTCTPUPOBATH 3HAHUA U3 PA3HBIX y‘{€6HBIX MpeaMETOB,
BBIABUTATb HOBBIC UACH, IIPCAJIAraTh OPUTHHAJIBHBIC ITOAXO0AbI U PCINCHUA,

CTaBHUTDb HpO6JI€MI:I " 3a1a9y, JOITYCKAOMUC AJIbTCPHATUBHBIC PCIICHUA.

Pabora c uHpopmanueii:

BJIa/IE€Th HAaBbIKAMHU MOJy4eHUs MH(popManuu (PU3HUECKOTO COJEpKaHUs
U3 HWCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOATEIBLHO OCYIIECTBISITH MOWUCK,
aHaJIN3, CUCTEMATHU3aLMI0 M HHTEPHPETALNI0 HHPOPMALMH Pa3IUUHBIX
BUJIOB U (hOPM IpeICTaBICHMUS;

OLICHHUBATbH JJOCTOBEPHOCTH HH(POPMAIIHH;

HCIIOJBb30BaTh CpPCACTBA I/IHCI)OpMaI_II/IOHHBIX N KOMMYHUKAIIMOHHBIX
TEXHOJIOT UM B PCUICHHUU KOTHHUTHUBHBIX, KOMMYHHKATHUBHBIX u
OpraHU3alMOHHBIX 3aJ1a4 C CO6HIOI[€HI/I€M Tpe6OBaHI/H>’I I9ProHOMHUKH,



TEXHUKA O€30MACHOCTU, TUTHEHBI, PECypcOoCOEepeKeHus, IMPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

CO37aBaTh TEKCThl (PU3MUYECKOTO COJEpKaHUS B PAa3IMYHBIX (opMarax C
y4éTOM Ha3Ha4yeHUs WHGOpPMALMKW M LEJNEeBOM ayIUTOPHM, BBIOMpas
ONTHUMAaJIbHYIO (POPMY IIPEJCTABICHUS U BU3YyaIU3aL1H.

KOMMyHHKaTI/IBH])Ie YHuUBEpPCAJIbHLIC y‘leﬁﬂble HQﬁCTBHH:

OCYILIECTBJISATh OOIIEHHE Ha Yypokax (U3MKKM W BO BHEYPOUHOU
NeSATeIbHOCTH,

pacno3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CHUTyalldd M CMsT4aTh
KOH(DJIUKTBIL;

paBBépHyTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHHA C HCIIOJIL30BAHHEM
SA3BIKOBBIX CPCACTB;

NOHUMAThb W WCHOJIb30BAaThb  IPEMMYLIECTBA  KOMAaHAHOM U
UHIMBHUIYaJIbHON pabOThI;

BBIOMpAaTh TEMATUKY U METOJIbl COBMECTHBIX JACHCTBHUI C y4ETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEW KKIOTO WICHA KOJJIEKTHUBA,

NPUHUMATh 1EJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh U
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJIATh ILJIaH
NEUCTBUMN, pacipeeNisiTh POJIh C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIaJa M KaXJOr0 y4aCTHHMKAa KOMaH/bl B
o01IuMi pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

npemaratb HOBBIC IIPOCKTBLI, OLOCHHUBATH HJACU C IIO3WIIMKM HOBH3HBI,
OPUTHUHAJIBHOCTH, HpaKTquCKOﬁ 3HAa4YUMOCTH,

OCYHIECTBJISITh TMO3UTHUBHOE CTPATETMYECKOE TMOBEICHUE B PA3IUYHBIX
CUTyalusiX, TMPOSBIATH  TBOPYECTBO HW  BOOOpakeHHWe,  OBITh
VHHUIMAaTUBHBIM.

PeryasiTuBHbIE YHUBeEPCAJbHbIE YUeOHbIE [1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIFHO ~ OCYILECTBJIATh  IMO3HABATEIBHYKO JIESITEIBHOCTH B
oOnactu (U3MKM W aCTPOHOMHUHU, BBISBIATH MPOOJEMBI, CTaBUTh U
dopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTaBJISITh IJIAH PEUICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBITIOJIHEHUS MPAKTUYECKOW PabOThI ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUMH;

AaBaTb OICHKY HOBBIM CUTYAIIUAM,

pactIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHU;



JieaTh OCO3HAHHBIM BBIOOp, apTYMEHTHPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATH TPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBAaTh (POPMUPOBAHUIO M TPOSBICHHUIO IPYIUIIMA B 00JIACTH
($U3MKH, TTOCTOSHHO TOBBIIIATh CBOM 00pa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CUTYallUsAM, BHOCUTL KOPPCKTUBBI B ACATCIIBHOCTD,
OLOCHUBATH COOTBCTCTBHUC PC3YJILTATOB LICIISIM,

BJIQJICTh HAaBBIKAMM [IO3HABATEJIbHOW peduiekcuM Kak OCO3HaHUS
COBEPIIAEMBIX JIEHUCTBUN U MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHUM;

UCIIOJIb30BaTh TPHUEMBI pediekcuu s OICHKW CUTyalluu, BbIOOpa
BEPHOI'0O PELICHHUS;

YMCTb OLCHHUBATH PHCKH W CBOCBPCMCHHO IIPUHHUMATL PCIICHHUA II0 HX
CHHKCHHUIO,

NPUHUMATh MOTHUBBI W apryMEHTBHI JPYTHMX IPU aHAIN3E PE3YyJIbTaTOB
JIeSITCIIbHOCTH;

IIPUHUMATb 066}1, ITIOHUMasA CBOM HCAOCTATKHU N JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHTBHI JPYTHX IPU aHAIU3E PE3YJIbTaTOB
JIeSITCIIbHOCTH;

IMpU3HaBaTb CBOE IMpaBO " IMPpaBO APYTUX HaA OIITHOKH.

B mporecce mocTmkeHHs JTHMYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MPOTPAMMBI IO
bu3uke IS ypOBHS CpeIHEro oOmero oOpa3oBaHUs Yy OOyYarolIuxcs

COBEPILICHCTBYETCS OMOIMOHAJILHBIH WHTEJICKT, IIPE Ao Iar afo A
c(hOpMUPOBAHHOCT:
® CaMOCO3HaHHWs,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TOHMMATh  CBOE

HMOIIMOHAIILHOE COCTOSIHUE, BUAECTh HAMPABICHUS Pa3BUTH COOCTBEHHOMN
SMOIMOHAIBHOM C(ephl, OBITh YBEPEHHBIM B Ce0€;

CaMOpETyJMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHHUE, CIIOCOOHOCTh aJalTUPOBATBHCS K
HYMOIMOHAIILHBIM W3MEHEHUSIM W TPOSBIATh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALIMU, BKIIOYAKOIIECH CTPEMIICHUE K JOCTHKEHUIO LIEIU
M yCIEXy, ONITUMHU3M, MHUIIMATUBHOCTh, YMEHHUE JECUCTBOBAThH, UCXOMS U3
CBOHMX BO3MOXKHOCTEH;



OMIIaTHH, BKJ'IIO‘-IaIOHleﬁ CIIOCOOHOCTh  ITOHMMATh OMOIIMOHAJIBHOC
COCTOAHHUC [PYIuX, YUUTBIBATH CT0 IIPpU OCYIOCCTBJICHHUH O6IH€HI/IH,
CIIOCOOHOCTH K COYYBCTBHIO U COIICPCIKUBAHULO,

COIIMAIbHBIX ~ HABBIKOB, BKJIIOYAIOIIUX  CIIOCOOHOCTH  BBICTPAMBAaTh
OTHOIIICHUSI C JPYTUMH JIIOJAbMHU, 3a00TUTHCS, MPOSBIATH HUHTEPEC U
paspemiatb KOH(QIUKTHI.

ITPEAMETHBIE PE3VYJIbTATHI

K xoumy obOyuenuss B 70 krzacce nmpenMeTHbIE PE3yibTaThl HAa YTIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTHYECKOM, COIMMAIbHOW M OTUYECKOH cdepax IesaTeTbHOCTH
4eJioBeKa, PoJjb U MECTO (M3HKU B COBPEMEHHOM HAy4YHOW KapTHHE MUPA,
3HAYEHUE OINUCATEIbHON, CHUCTEMAaTU3UPYIOLIEH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKON  (QYHKIUMNA  (PU3MYECKOM TEOpUM —  MEXAHUKH,
MOJICKYJIIPHOW (PU3UKU ¥ TEPMOJAWMHAMHUKH, POJh (HU3UYECKOW TEOPHH B
dbopMHUpPOBaHUY TIPEACTABICHHUM O (U3UUECKON KapTHUHE MHUPA;

paznuyaTh YCIOBUS TPUMEHUMOCTH MOJEle (QU3NYecKux Ten u
NPOIECCOB  (SIBICHUW): WHEpIHMalbHAs CHCTeMa OTCcu€Ta, aOCOIIOTHO
TBEPIOEC TENO0, MaTepHalibHas TOYKa, pPaBHOYCKOPEHHOE IBIIKEHUE,
cBOOOAHOE majeHue, alCoMOTHO yrpyras aedopmaius, abCOTOTHO
ynpyroe u abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIN Ta3a, KUIKOCTH
U TBEPAOTO (KPUCTALTUYECKOTO) Tea, UACalbHbIN Ta3, TOUCUHBIN 3apsij,
OJTHOPOJTHOE DJIEKTPHUECKOE TIOJIC;

paznuyaTh ycioBHsS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, TOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTb UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBACHATH MEXAHUYECKHE TPOIECChl U  SIBJICHUA,
UCIIOJIb3YSI OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXaHUKHU (OTHOCUTEIHLHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBYDKEHUsA, TpeoOpa3oBanusa [anumnes st CKOpPOCTH WM IepeMenieHus,
3akOoHbl HpIOTOHA, TIPUHIMII OTHOCHUTEIBHOCTH ['anmuiies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHCHUSI UMITYJIbCA U MEXAHUYECKOU
DHEPTUH, CBSI3b PA0OTHI CUJIBI C M3MCHCHHEM MEXAHMYECKOW JHEPruH,
yCJIOBUSI paBHOBECHS TBEPJOrO Teia), IMPU OTOM HUCIOJIb30BATh
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBATh yCIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anumnes, BToporo



N TPCTLETO 3aKOHOB HBIOTOHa, 3dKOHOB COXpPaHCHUA HUMITYJIbCa U
MEXaHMYECKOU OHCPIMy, 3aKOHA BCCMUPHOTO TAT'OTCHUS,

aHAJIU3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SIBJICHUSI, UCIIOJIb3YS
ocHoBHble monoxkeHuss MKT wu 3akoHbl MoseKynsapHON (U3UKH U
TEPMOAUMHAMHUKN (CBA3b JABJICHUA WJEAaJbHOIO Ta3a CO CpEeIHEH
KMHETUYECKOW SHEpPruer TEIUIOBOIO JBHM)KEHUS W KOHILICHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPHl BEIIECTBA CO CPEIHEH KUHETUYECKOU
SHEPrUeu TEMJIOBOIO JBWUKECHUS €r0 YaCTHIl, CBA3b JIABJICHUS UICATBHOTO
raza C KOHILECHTpAIME MOJIEKYJ M €ro TEeMIEparypou, ypaBHECHHUE
MenneneeBa—KnamneiipoHa, TMepBbIi 3aKOH TEPMOJUHAMHKH, 3aKOH
COXpaHEHMSI PHEPIUU B TEIUIOBBIX MPOIECCax), MPU ATOM HCIOJIb30BaTh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
MIPUMEHUMOCTH ypaBHeHUs MeHeneeBa—Knaneiipona;

aHAJU3UPOBATh U  OOBSACHITH DJIEKTPUUECKUE SIBJICHUS, WCIOJIb3YS
OCHOBHBIE€ TIOJIOXEHUSI U 3aKOHBI AJIEKTPOJUHAMUKU (3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MOTECHIINATBHOCTD
AIEKTPOCTATUUECKOTO TMOJIS, MNPUHUUN CYNEPHO3ULUUA DICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas YyCJIOBUS NPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ MPAKTUYECKU BaXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa IJis ydacTka
Henyu W JJId 3aMKHYTOM BJIEKTPUYECKOM Inenu, 3akoH Jxoyis—JIeHna,
npaBuia Kupxroda, 3akonsr @apajes 11si 2JIEKTPOJIN3a);

ONHUCHIBATh (PUBHYECKUE TMPOIECCHl W SBIICHHS, HCIOJB3Ys BEIMYUHBI:
MepeMeNIeHNEe, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHWE, TMOTCHUUAIbHAA DSHEPIrUsl, KUHETUYECKas
DHEPTUs, MEXaHWYeCKas SHEPTHsi, padoTa CHIIbI, IIEHTPOCTPEMHUTEIHLHOE
YCKOpPEHME, Cujia TSHKECTH, CHJIa YIPYrOCTH, CWJIA TPEHHS, MOIIHOCTb,
AHEPTHS B3aUMOACHCTBUS Tea ¢ 3eMIIEi BOJIM3M € TIOBEPXHOCTH, SHEPTHUs
ynpyroi nedopManu TPY>KUHBI, KOJMYECTBO TEIUIOTHI, a0COJIFOTHAs
TeMmreparypa Teia, padoTa B TEPMOAMHAMUKE, BHYTPECHHSSI DHEPTUS
HJeaJIbHOTIO OJHOATOMHOTO Ta3a, padoTa HICAIbHOTO T'a3a, OTHOCHTEIbHAS
BIIAKHOCTh  Bo3ayxa, KIIJI waeanbHOro  TEIUIOBOTO  JABHUTATENs;
AIEKTPUYECKOE  MOJie,  HANPsXKEHHOCTh  BJEKTPUYECKOTO  TOJIA,
HanpspKEHHOCTh  TOJIE TOYEUHOrO 3apsja WIM 3apsKEHHOro Iapa B
BAKYyM€ H B JIUDJICKTPUKE, MNOTEHIMAT 3JIEKTPOCTATUYECKOrO OIS,
Pa3HOCTh MOTEHIIMAIIOB, JIEKTPOABHKYIIAsl CUJIA, CHJIa TOKA, HAPS)KEHHUE,
MOIIIHOCTh TOKAa, DJICKTpUUECKass EMKOCTh IUIOCKOTO KOHJIEHCATOpa,
COINPOTHUBJICHUE Yy4YacTKa LENU C MOCJIEAO0BATEIBHBIM W MapajlieIbHbIM
COEJIMHEHUEM PE3UCTOPOB, FHEPTUS AJTEKTPUUECKOTO MOJIA KOHJICHCATOPA;



OOBACHATH  OCOOCHHOCTH  MpOTEKaHWs  (UBHUECKUX  SIBICHHI:
MEXaHMYECKOE [BIDKEHHE, TEIUIOBOE JIBIDKCHHE 4YacTHI[ BEIIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JABIIKEHHUE, AU(Qy3usi, UCTapeHue,
KHUIICHUE ¥ KOHCHCAIUS, TIaBJICHUE U KPUCTAJUTH3aINs, HalPaBJIEHHOCTh
TETJIONepEavr, ICKTPHU3AIUS Tell, SKBUMIOTCHIIMATHHOCTh TTOBEPXHOCTH
3apsHKEHHOTO MTPOBOJTHUKA,

MIPOBOJUTH UCCIICIOBAaHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IpyrOM €  HCHOJIb30BAHUEM  MPSAMBIX  H3MEPEHUM, IIpU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJYyYEHHON
3aBUCUMOCTH (DU3WYECKUX BEIWYMH B BHUAEC TpaduKOB C YU4ETOM
a0COJIFOTHBIX MOTPENTHOCTEN U3MEPEHUM, 1eJIaTh BBIBOBI MO pe3ysibTaTaM
VCCIIEIOBAHUSI;

MpOBOJHUTh KOCBCHHBIC HN3MCPCHHA (bI/ISI/I‘-ICCKI/IX BCIIMYHUH, IIPH 3TOM
BI>I6I/IpaTI> OITHUMAJILHBIN MCTOA HM3MCPCHHUA, OLICHUBATDH aOCOJIFOTHBIE U
OTHOCHUTCIIBHBIC IIOI'PCUHIHOCTH IMPAMBIX 1 KOCBCHHBIX HSMepeHI/Iﬁ;

IIPOBOJUTH ONBITHI 110 IPOBEPKE IPEIOKEHHON TUIIOTE3Bl: IUIAHUPOBATh
AKCIIEPUMEHT, COOMpPaTh SKCIEPUMEHTAILHYIO YCTAHOBKY, aHATU3UPOBATh
IIOJIyYEHHBIEC PEe3yJIbTaTbl U JI€JIaTh BBIBOJ O CTAaTyce NPEMJIOKECHHOU
TUITOTE3BI;

co0JroaaTh mpaBuiia 0€30MacHOrO TPYy/ia MPU MPOBEICHUHN UCCIEA0BaHUN
B paMKax y4eOHOro OKCIEPUMEHTa, TMpPaKTUKymMa ©  y4eOHO-
WCCIICJIOBATENILCKOM H TMPOEKTHON JIEATEIHHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTrO 000pYAOBAHMUS;

pemiate pacdy€THBIE 3aJaddl C SIBHO 3aJaHHOW ¥ HESBHO 3aJlaHHOM
¢u3znyecKoil MOIENIbI0: Ha OCHOBAaHUHM aHAIM3a yCIOBUS OOOCHOBBIBATH
BEIOOp (U3MUECKOW MOMACNIH, OTBEYAIOIICH TpeOOBaHUSM 3aadw,
OpUMEHATh  (OpPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTHM W  IOCTYJIAThI
GU3NYECKUX TEOPUH TPH WCIOJIH30BAHUM MATEMAaTHUYECKUX METOJ/IOB
pelIeHus 3a/1a4, MPOBOJIUTh pacYEThl HA OCHOBAHUHM UMEIOIINUXCS JTAHHBIX,
aHAIM3UPOBATh PE3yIbTaThl M KOPPEKTUPOBATH METOJbI PEIICHUS C
y4ETOM TTOJTYICHHBIX PE3yJIBTATOB;

pelarb KayeCTBEHHbIE 3aJaud, TpeOyrollne NPUMEHEHUs 3HaHUU U3
pa3HbIX pa3lenoB Kypca GU3MKH, a TaKKe MHTErPalluy 3HAaHUM U3 APYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO LUKJA: BBICTPaMBaTh JOTHYECKYIO
LEMOYKY PacCy>kKJICHUI ¢ OOPOI Ha U3YUEHHbIEC 3aKOHBI, 3AKOHOMEPHOCTH
U GU3HYECKUE SIBJICHUS;



UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHHS OCHOBHBIX
MPUHITMTIOB PaOOTHI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IIPOLECCOB;

OPUBOJUTH TNPUMEPBl BKJIAJa POCCUMCKUX U 3apyOexHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYKHU, B OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOW M MPOU3BOICTBEHHON
NEATeIbHOCTH YEeJIOBEKAa, CBSI3aHHOW C (U3MYECKHMMHU MPOIIECCAMU, C
MO3UIINI PKOJOTHUECKON OS30MMaCHOCTH, MPEICTABICHU O palliOHAILHOM
MIPUPOJIOTIOIBL30BAHNH, @ TAKKE PA3yMHOM HCHOJIB30BAHUU JOCTHKECHUH
HAYKM W TEXHOJOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOTO
00IIIeCTBA;

OPUMEHSATh pa3iuyHble crocoObl padboThl ¢ MHpopMaleil GU3nIecKoro
CONIEp)KaHUsI C HCIIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTMM JJI1 TIOHUCKA, NepepabOTKH M NPEabsIBICHUS YyuyeOHOUW WU
HAy4YHO-TIOMYJISIPHOU MH(OPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uH(popMalUy, MOJTYYEHHON U3 pa3Iu4HbIX HMCTOYHUKOB, KPUTHUYECKHU
aHAIM3UPOBATh  MOJy4YaeMmMyl0  HHQOpPMAIMI0O U  OLIEHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TAK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NI03HaBaTENIbHbIE YMEHMUSI
CaMOCTOSTEJIbHOT'O IPUOOPETEHHS] HOBBIX 3HAHUH B MPOIIECCE BHIMOTHEHUS
IPOEKTHBIX U Y4EOHO-UCCIEA0BATENbCKUX PadoT;

paboTaTh B TpYIINE C MCHOJHEHUEM pa3JIMYHBIX COLUAIBHBIX POJICH,
MJIAHUPOBATh PA0OTY IPYMIbI, PAlMOHATIBLHO PACHPEACIISITh ACATEILHOCTD
B HECTaHJApPTHBIX CHUTYallMsX, aJICKBATHO OLIEHUBATh BKJIAJ KaXXJOTO W3
YYaCTHUKOB TPYTMIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSBJISITH MOTUBAILIMIO K Oyayied npodeccuoHaIbHOM AesATeIbHOCTH 110
CHENUATBHOCTIM (QU3HKO-TEXHUYECKOTO MPOQPUIIS.

K xouny oOyuenuss B /7 xrzacce npenMeTHblE pe3yibTaTbl HA YIiIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHHIA:

MOHUMATh POJb (PU3HMKH B  OKOHOMHYECKOH, TEXHOJOTHYECKOM,
COITMAJILHON U 3THYECKOU cepax AesATeTbHOCTU YeIOBEKa, POJIb U MECTO
GU3UKM B COBPEMEHHOW Hay4yHOW KapTUHE MHpPA, POJIb aCTPOHOMHH B
MPAKTUYECKOM  JICITEIbHOCTH YEJIOBEKA W JAJIBHEWIIIEM HAY4YHO-
TEXHUYECKOM PA3BUTHH, 3HAYCHUE OIKCATEIILHOW, CUCTEMAaTU3UPYIOIEH,



OOBACHUTENLHON M MNPOrHOCTUYECKOW (YHKUMHI (PU3NYEeCKOW Teopuu —
AIIEKTPOIMHAMUKHU, CHEIHATFHON TEOPUU OTHOCHUTEIHHOCTH, KBAHTOBOMU
busuku, ponas usudeckoil Teopur B GOPMHUPOBAHUU TMPEACTABICHHUIN O
¢u3nyeckoil KapTUHE MUpPA, MECTO (PU3NUECKON KapTHUHBI MUpPA B 00ILEM
PSY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPO/IE;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJele (Qu3nyeckux Ten u
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE DJICKTPUUYECKOE U OJHOPOJIHOE
MarHuTHOE TIOJISI, TApMOHUYECKHE KOeOaHus, MaTEeMaTUIECKUA MasTHUK,
VJICAJIbHBIN TPYKUHHBIA MasiTHUK, TAPMOHUYECKHE BOJHBI, WUJICAIbHBIN
KoJ1e0aTeNbHbIN KOHTYD, TOHKAs JIMH3a, MOJENIel aToMa, aTOMHOTO s/ipa U
KBAaHTOBOM MOJICIH CBETA;

paznuyaTh ycioBHsS (TpaHUlbl, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIAMEHTAJIbHBIX 3aKOHOB U
OrPaHUYEHHOCTD UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SIBJICHUS,
UCIIOJIb3Ys. OCHOBHBIE TIOJOKEHUSI M 3aKOHBI DJJIEKTPOJAMHAMUKH U
CIICLIMAIIBHOM  TEOPUUM  OTHOCHUTENBHOCTHM  (3aKOH  COXpaHEHUSs
AIEKTPUYECKOrO 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
SJIEKTPOMArHUTHOM  WMHAyKIuU, npaBuino  Jlenma, cBi3p  DJIC
CaMOMHIYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
U3MEHEHUSI  CHJIbl  TOKa,  TOCTYyJIaTbl  CHEIUaIbHOH  TEOpUu
OTHOCUTEILHOCTH DUHINITEIHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE IPOLIECCHI U SIBJICHUS, UCIIOJIb3YS
IOJIO)KEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMe  OUWHIUTEHHA  AJid
dotorddexra, mnepBbld W BTOpOM TmocTydarsl bopa, nOpUHIMI
COOTHOILIEHUsS] HeomnpeaenéHHocTel ['eiisenOepra, 3aKOHBI COXPAaHEHUS
3apsAI0BOTO M MacCOBOI'O YHCEN M DHEPIUU B SIAEPHBIX PEAKUUAX, 3aKOH
PaZo0aKTUBHOTO pacnajia);

OMHCHIBATh (PU3UYECKHUE TMPOIECChl W SBICHUS, HCIOJb3YysSl BEIUYUHBI:
HaINPSHDKEHHOCTD AJIEKTPUYECKOTO T0JIsA, MOTEHIHA 3JIEKTPOCTATUYECKOT O
MOJsl, PAa3HOCTh MNOTEHUHMANOB, JJICKTPOABIKYIAS CUIA, WHIYKIUS
MAarHUTHOTO TMOJIi, MAarHUTHBIA TOTOK, CWjia AMIepa, WHIYKTUBHOCTD,
AIEKTPOABMKYIIAsd CUia CaMOWHAYKIIMH, JSHEPrus MAarHUTHOTO ITOJIS
IIPOBOJTHMKA C TOKOM, PEJSITUBUCTCKUW MMIIYJIbC, IIOJIHAs DSHEPTHUS,
DHEPrus TOKOSI CBOOOJHOM 4YaCTUIbI, DHEPrUs M HUMIYJIbC (POTOHA,
MAaCCOBOE YHUCJIIO U 3apsij s/Ipa, SHEPTHUsl CBS3HU SAPA;

OOBACHATHL  OCOOCHHOCTM  MPOTEKaHUs  (PUBMYECKUX  SIBICHHI:
AIIEKTPOMAarHuTHasl UHIYKLUUS, CAMOUHIYKIHUS, PE30HAHC, UHTEPPEPEHIIUS



BOJIH, audpakmus, AuCHepcusi, TMOJHOE BHYTPEHHEE OTPAXKCHHE,
doroanekrpuueckuii 3pdext (poroaddexr), anpda- m Oera-pacmasi
sfep, raMMa-u3iIydeHue sjep, (U3MUecKue MPHHIUIBI CIIEKTPAILHOTO
aHanM3a v paboThI J1a3epa;

OIIPCACIIATE HAIIPABJICHHUC HHAYKIHWUKW MAIrHUTHOI'O IIOJIA IIPOBOAHHUKA C
TOKOM, CHJIBI AMHCpa " CHUJIbI HopeHua;

CTPpOUTH I/I306pa)KGHI/I€, CO31aBacMOC IINIOCKHUM 3CPKaAJIOM, TOHKOM HPIHBOﬁ,
" paCCUUTBIBATEL €I'0 XapaKTCPUCTHUKH,

MPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE TMOHATHUS, TEOPUHU U
3aKOHBI JIJI1 aHalM3a ¢ OOBsACHEHUS (U3UYECKUX MPOIECCOB,
MPOUCXOJAIINX B 3BE3AAaX, B 3BE3JHBIX CHCTEMAX, B MEKIaJaKTUYECKOU
cpene; ABMKECHHS HEOSCHBIX TeJl, BOJIIONMH 3BE31 1 BeeneHHoi;

IPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHUH, MpPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢u3NUecKuX BEIMYMH B BHUAE TIpaduKkoB ¢ Y4YETOM aOCOIIOTHBIX
NOTPEIIHOCTEd  M3MEPEHMH, JelaTb  BBIBOABI IO  pe3yjibTaTam
VICCIIEI0BaHNS;

IMPpOBOAHUTE KOCBCHHBIC HN3MCPCHHA (1)I/ISI/IT—ICCI(I/IX BCIIMYHUH, IIPpH 3TOM
BI)I6I/IpaTI> OITHUMAJIbHBIN MCTOA HM3MCPCHHUA, OLICHUBATDH aOCOJIFOTHBIE U
OTHOCHUTCIIBHBIC IIOI'PCIHIHOCTH IIPAMBIX 1 KOCBCHHBIX HSMCPCHHﬁ;

IIPOBOJUTH ONBITHI 110 IPOBEPKE IIPEIJIOKEHHON TUIIOTE3Bl: IUIAHUPOBATh
AKCIIEPUMEHT, COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
IIOJIyYEHHBIE PEe3YyJIbTaTbl U JI€NIaTh BBIBOJ O CTAaTyce NIPEMJIOKECHHOU
TUIIOTE3BI;

OIIMCBhIBATb MCTO/IbI TOJTYUYCHUA HAYUYHBIX ACTPOHOMHUYCCKUX 3H3HHI>1;

cobroaTh mpaBuiia 0€30MacHOrO TPyJia MPU MPOBEICHUH UCCIEA0BaHUN
B paMKax y4eOHOro OKCIIEPUMEHTa, TMpaKTUKymMa ©  y4eOHO-
WCCIICJIOBATENILCKOM M TMPOEKTHON JEATEIHHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U 1a00paTOPHOro 000pYAOBAHMS;

pemaTth pacyE€THbIE 3aJayd C SBHO 3aJIaHHOM M HESIBHO 3a/IaHHOMU
(¢u3nyuecKoil MOJEeNbl0: HAa OCHOBAaHWM aHalM3a YCJOBHUS BbIOMPATH
(¢u3nyuecKkue MOJenH, OTBeYarolue TpeOOBaHUSAM 3aJlayd, NPUMEHATH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3NYECKUX TEOpU
IpU  HCIHOJIb30BAHMM MaTEMaTUYECKUX METOJOB pEUIeHUs 3ajaad,
IIPOBOJIUTH PACUYETHI HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METO/BI PEIICHUS C YYETOM INOJIYYEHHBIX
PE3yJIbTATOB;



e pelaTh KAauyeCTBEHHbIE 3a/Jayd, TpeOyloulue NPUMEHEHHs] 3HaHWM U3
pa3HbIX pa3zienoB Kypca GU3MKH, a TaK)Ke UHTErpalluy 3HAaHUM U3 Apyrux
NPEeMETOB €CTECTBEHHO-HAYYHOTO IHMKJA: BBICTPAMBATh JIOTUYECKYIO
IETOYKY pacCyKJICHUI ¢ ONOPOii Ha U3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS,

® CIOJIb30BaTh TEOPETUUECKUE 3HAHUSI IS OOBACHEHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI M3MEPUTEIHHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX ITPOLECCOB;

® TMPUBOAUTH NPHUMEPHl BKJIAaJla POCCHUHCKUX U 3apyOCKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHUE HAYKHU, B OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

® aHAJM3UPOBAThH U OLICHUBATH MOCJICICTBHS OBITOBOM W MPOU3BOICTBEHHOMN
NEATETHPHOCTH YEJIOBEKa, CBS3aHHOM C (PU3MUECKUMH TIPOIECCAMH, C
MO3UIINN SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABIICHUN O PAIIHOHATIEHOM
IIPUPOJIOIIOIB30BAHUH, a TAKXKE Pa3yMHOM HCIIOJIB30BAHUHM JOCTHIKCHUMN
HAyKH W TEXHOJOTUH JUIS JadbHEHIIEro pPa3BUTHS YEJIOBEUYECCKOTO
00IIIECTBA;

® [PUMEHATH pa3MyHbIe COCOObI paboThl ¢ MHpOpMaIeil (hU3NIecKoro
CoepKaHUsl C MCIHOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHI, TIPU ATOM HCIOJIH30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIC
TEXHOJIOTMM JJI1 TIOMCKA, NepepabOTKH M NPEabsIBICHHUS YyuyeOHOU W
HAYYHO-TIOMYJISIPHOM MH(MOPMAIUK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHhoOpMaIMU, TOJTYYEHHON W3 pa3IuYHbIX HMCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATh  MOJIy4yaeMylro  HMH(OpManuo0 U OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK M HA OCHOBE
aHaJM3a UICTOYHUKA UHPOPMAIIUU;

® IIPOSIBIIITH OpraHu3alOHHbIE 151 IM03HABATEIIbHbBIC YMEHUSA
CaMOCTOSITEIILHOTO TPUOOPETEHHS HOBBIX 3HAHUH B MPOIIECCE BHIMOTHEHUS
MIPOEKTHBIX U Y4eOHO-UCCIIEI0BATEILCKUX padoT;

e paboTaTh B TpyNIE C HCIOIHEHUEM pPAa3IUYHBIX COIUAIBHBIX POJIEH,
MJIAaHUPOBATh Pa0OTy TPYMIBI, PAllMOHATBLHO PACHIPEACISITh ACATEILHOCTD
B HECTAHJAPTHBIX CUTYyalMSAX, aJ€KBATHO OIIEHUBATHh BKJAJ KaXJOTO W3
YYaCTHUKOB TPYTMIIBI B PEIIICHUE pacCMaTPUBAEMON MTPOOIEMBI;

® TMPOSIBJIATH MOTHUBAIUIO K OyayIiei mpo(ecCHOHATbHON NeITeTbHOCTH 10
CHENUATBHOCTIM (QU3HKO-TEXHUYECKOTO MPOQUIIS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

N Kosn4vecTBO 4acoB DJIeKTPOHHbBIE

n| HaummeHoBaHMe pa3iesioB U TeM (undposbie)

KonTtpousn | IlpakTnuec
/ | mporpamMmsl Bcero o0pa3oBaTejibHbIE
ble pa0doThl | KHe padoThl

| pecypcsl

Paznen 1. HAYUHBIN METO/ TIO3HAHUS ITPUPO/1bI
L. Hayunbiii MeToq MO3HAHUSA TIPUPOIBI 6 hitps:/m.edsoo.w/U1
1 Y A PHpoA A2F9A3A

Hroro no pazneny 6

Pa3zpgen 2. MEXAHUKA
2. https://m.edsoo.ru/X5
) Kunematuka 10 1 -
2. Jamika 10 https://m.edsoo.ru/Q2
2 M6L6J90
2. Cratiiia TBEDIOre Tea 5 | https://m.edsoo.ru/Q4
3 P JIK9G3B
2. JAKOHLL COXDAHCHIA B MEXAHIK 10 1 https://m.edsoo.ru/U3
4 OHPI COXpaHe © © 03P7Z2K

Hroro no pazneny 35

Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMMKA
3. | OCHOBBI MOJEKYJIAPHOKHHETUYECKOMN 15 | https://m.edsoo.ru/Z6
1 TCOpHUH HS5J9S9T
3 Tepmoauuamuka. TenmroBsie MaIIHHBI 20 1 https://m.eds00.ru/NO
2 pMOZ e X208R8F



https://m.edsoo.ru/U1A2F9A3A
https://m.edsoo.ru/U1A2F9A3A
https://m.edsoo.ru/X5E4S6F3R
https://m.edsoo.ru/X5E4S6F3R
https://m.edsoo.ru/Q2M6L6J9Q
https://m.edsoo.ru/Q2M6L6J9Q
https://m.edsoo.ru/Q4J1K9G3B
https://m.edsoo.ru/Q4J1K9G3B
https://m.edsoo.ru/U3O3P7Z2K
https://m.edsoo.ru/U3O3P7Z2K
https://m.edsoo.ru/Z6H5J9S9T
https://m.edsoo.ru/Z6H5J9S9T
https://m.edsoo.ru/N0X2O8R8F
https://m.edsoo.ru/N0X2O8R8F

3.

ArperaTHHe COCTOAAHHA BCUICCTBA.

https://m.edsoo.ru/T4

14
3 ®a30BbIe EPEXOIBI H7E21.40
Hroro no pazneny 49
Pazaen 4. JIEKTPOJIUHAMMUKA
4, S EKTOIYECKOE Ol 24 https://m.eds00.ru/S6
) EeKTPUYECKOE T10JIe C0Y3C3D
4. Hocto i oo ecxtif T 24 https://m.edsoo.ru/F9
) TOSTHHBIHN 2JIEKTPUUYECKHI TOK DIMTWAL
4, ToKi B Da3TIHLX Cherax 6 https://m.edsoo.ru/C8
3 pasi ped E3USNON
Hroro no pasneny 54
Pa3znen 5. PUBNYECKU TIPAKTUKYM
5. . https://m.edsoo.ru/C0
) Du3nYeCcKUil IPaKTUKYM 16 16 TSG3PEX
Hroro no pazneny 16
PesenBiioe BbeMs 10 https://m.edsoo.ru/U9
p P A7GONSD
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME



https://m.edsoo.ru/T4H7E2L4Q
https://m.edsoo.ru/T4H7E2L4Q
https://m.edsoo.ru/S6C0Y3C3D
https://m.edsoo.ru/S6C0Y3C3D
https://m.edsoo.ru/F9D7M7W3L
https://m.edsoo.ru/F9D7M7W3L
https://m.edsoo.ru/C8E3U5N0N
https://m.edsoo.ru/C8E3U5N0N
https://m.edsoo.ru/C0T5G3P6X
https://m.edsoo.ru/C0T5G3P6X
https://m.edsoo.ru/U9A7G0N8D
https://m.edsoo.ru/U9A7G0N8D

11 KUIACC

Ne KosmmmuecTBo yacos DJIEeKTPOHHbIE
n | HammeHoBaHme pa3iesioB (undposbie)
Kontpoasn IIpakTHyeck
/ U TeM NMPOrpaMMbl Beero oOpa3oBaTeJibHbIE
bIe padoThI He padoThI

1| pecypchl

Pazgea 1. JIEKTPOJAUHAMMUKA
1. MarHITHOS Hoste 14 https://m.edsoo.ru/A900
1 X4T2V
1. DNeKTpOMarHuTHasI 13 1 https://m.edsoo.ru/UON2
2 WHTy KLU POT6H

Hroro no pazneny 27

Paznen 2. KOJTIEBAHUS U BOJIHbI
2. https://m.edsoo.ru/K1L.1
) MexaHnudeckue KojaeOaHus 10 DOLS]
2. ONEeKTpOMarHUTHbHIE 15 https://m.edsoo.ru/H6D3
2 KoJIcOaHus K8DSE
2. MexaHn4deckue u https://m.edsoo.ru/N209

10 1

3 JJIEKTPOMATrHUTHBIE BOJIHBI R9H7X
2. https://m.edsoo.ru/DOC7
4 OnTurka 25 1 OW3B

Hroro no paszneny 60

Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
3. https://m.edsoo.ru/F1Z27S
) OcuoBosl CTO 5 1 YGIK

Hroro no pazneny 5



https://m.edsoo.ru/A9O0X4T2V
https://m.edsoo.ru/A9O0X4T2V
https://m.edsoo.ru/U0N2P0T6H
https://m.edsoo.ru/U0N2P0T6H
https://m.edsoo.ru/K1L1D0L8J
https://m.edsoo.ru/K1L1D0L8J
https://m.edsoo.ru/H6D3K8D8E
https://m.edsoo.ru/H6D3K8D8E
https://m.edsoo.ru/N2O9R9H7X
https://m.edsoo.ru/N2O9R9H7X
https://m.edsoo.ru/D0C7Q9W3B
https://m.edsoo.ru/D0C7Q9W3B
https://m.edsoo.ru/F1Z7S2G2K
https://m.edsoo.ru/F1Z7S2G2K

Pa3znesn 4. KBAHTOBASA ®U3UKA

4. KopnyckynspHO-BOITHOBOMN https://m.edsoo.ru/X1MS5
15

1 Ayanu3m H5Z74T
4. DusiKa aToMa 5 https://m.edsoo.ru/F4K2T
2 4232
4. ®u3uKa aTOMHOTO sIpa U 5 https://m.edsoo.ru/C2G6
3 AJIEMEHTapHBIX YaCTHUII W6K4A

Hroro no pasneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5. DNeMEeHThI aCTPOHOMUU U 12 https://m.edsoo.ru/B3T9
1 acTpodU3UKH D4TIN
Hroro no pazneny 12
Pa3znen 6. DUSHUYECKHM TPAKTUKYM
6. . https://m.edsoo.ru/E9X2
) PuU3nYECKUl NPAKTUKYM 16 16 GSKSN
Hroro no pazneny 16
Pa3znen 7. OGOBLIAIOUIEE IIOBTOPEHUE
CucremaTtuzanus u
0000111eH1E TPEIMETHOTO
COJIEp’KaHuUs U OIbITa
7. ATOIEHOCTI 15 https://m.edsoo.ru/B4EQ
T R GOFSD
PUOOPETEHHOTO MTPU
M3Y4YeHUH Kypca QU3HKU
10 — 11 xmaccoB
Hroro no pazneny 15



https://m.edsoo.ru/X1M5H5Z4T
https://m.edsoo.ru/X1M5H5Z4T
https://m.edsoo.ru/F4K2T4Z3Z
https://m.edsoo.ru/F4K2T4Z3Z
https://m.edsoo.ru/C2G6W6K4A
https://m.edsoo.ru/C2G6W6K4A
https://m.edsoo.ru/B3T9D4T9N
https://m.edsoo.ru/B3T9D4T9N
https://m.edsoo.ru/E9X2G8K5N
https://m.edsoo.ru/E9X2G8K5N
https://m.edsoo.ru/B4E0G9F8D
https://m.edsoo.ru/B4E0G9F8D

Pe3epBHO€ BpeMA

10

https://m.edsoo.ru/U9B9
H4J1E

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16



https://m.edsoo.ru/U9B9H4J1E
https://m.edsoo.ru/U9B9H4J1E




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
J\{ KoimuecTBo yacos JIeKTPOHHBI
JlaTa
I KonTpoa IIpakTuye e uugposbie
Tema ypoka usy4ve
/ Bcero bHbIE cKHe st o0pa3oBaTeib
I padoThI padoTsl HbI€e Pecypchl
®dusuka — GpyHraMeHTaIbHAS HAYKA O https:/m.edsoo.r
1 1
IPUPOJIC wI0S1E3Q71
) Hay4nblii MeTOZ IO3HAHUSA U METOBI 1 https://m.edsoo.r
UCCIIeIOBaHUS (PU3NUECKUX SIBICHUIN wY7B1P2J7]
DKCIIEPUMEHT U TEOpUs B MPOLECCE
3 no3HaHus npupoabl. Habmoaenue u 1 i pebon
PHPOAEL. A wWX1B7G702U
AKCIIEPUMEHT B (hU3HKE
4 Crioco0b1 m3MepeHus (PU3NIECKIX | https://m.edsoo.r
BEIMIHH WPTV3LITOY
AOCoM0THAs M OTHOCHUTEIbHAS
5 | mOrpeurHocTH u3MepeHui PU3NIECKUX 1 iliesDedsin.y
P P WN2NTUTWTK
BEJIMYNH
MopnenupoBanue B pusuke. Poiab u
¢ | Mecro ¢u3uku B GOpMHUPOBAHUU ) https://m.edsoo.r
COBPEMEHHOM HAyYHOU KapTUHBI MHUPA, wDSFSNOUOL
B [IPAKTUYECKOU IEATEIbHOCTH JIIOIEH
Mexannueckoe nasmxenue. Cucrema
7 otcuera. OTHOCUTENBHOCTD 1 https://m.edsoo.r
MEXaHU4eCKoro AsrkeHus. [Ipsmas u u/G4T8GOVOM
oOpaTHast 3a/1a4l MEXaHUKU
8 Pannyc-BekTop MarepraibHON TOYKH, 1 https://m.edsoo.r



https://m.edsoo.ru/I0S1E3Q7I
https://m.edsoo.ru/I0S1E3Q7I
https://m.edsoo.ru/Y7B1P2J7J
https://m.edsoo.ru/Y7B1P2J7J
https://m.edsoo.ru/X1B7G7O2U
https://m.edsoo.ru/X1B7G7O2U
https://m.edsoo.ru/P7V3L7T0Y
https://m.edsoo.ru/P7V3L7T0Y
https://m.edsoo.ru/N2N7U7W7K
https://m.edsoo.ru/N2N7U7W7K
https://m.edsoo.ru/D8F5N0U0L
https://m.edsoo.ru/D8F5N0U0L
https://m.edsoo.ru/G4T8G0V6M
https://m.edsoo.ru/G4T8G0V6M
https://m.edsoo.ru/P2N8O8G3F

Cro NpoCKuun Ha OCU KOOpAMNHAT.

Tpaexropust. [lepememienune. CKopocTb.

Wx npoekmuu Ha OCH KOOPIUHAT

wP2NSOSG3F

PaBHOMEpHOE NIPSIMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue
PaBHOMEPHOTO MPSMOJINHEHHOTO
JIBUKECHUS

https://m.edsoo.r

w/QI1PSMA4L7E

CrnosxeHue nepeMenieHnil 1 CKOPOCTEM.
Pemenue 3anau

https://m.edsoo.r
w/D2V5X0UOW

HepaBHomepHoOe nBHKEHUE.
MrHoBeHHasi CKOpOCTh. Y CKOPEHHE.
IIpssMonMHENHOE IBUKEHUE C
MIOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.r
u/C2I3U100N

I'paduaeckoe onvcanue
NPSIMOJIMHEHHOTO JIBUKCHUS C
MOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.r
wWW708J0F8U

CBobOosiHOE MajzieHue. Y CKOpeHue
CBOOOHOTO IMaJICHUS. 3aBUCHMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMCHH H UX IpapuKu

https://m.edsoo.r
WKSHIX3Z8N

JIBukeHwue Tena, OpPOIICHHOTO TO]]
YIJIOM K TOPU3OHTY

https://m.edsoo.r
wP6B6V2M6S

KpuBonuneiinoe nBmxeHue. Jprxenne
10 OKPY>KHOCTH. YTJIOBas U JUHEWHAas
ckopocts. [lepuon u yacrora.
I{eHTpOCTpEMUTENIBHOE U TIOJIHOE
yCKOpeHue

https://m.edsoo.r
uw/O7B9G5C5V

KonTponbhas pabota no teme
"Kuuemartuka"

https://m.edsoo.r
wPIDSU7BSH



https://m.edsoo.ru/P2N8O8G3F
https://m.edsoo.ru/Q1P5M4L7E
https://m.edsoo.ru/Q1P5M4L7E
https://m.edsoo.ru/D2V5X0U0W
https://m.edsoo.ru/D2V5X0U0W
https://m.edsoo.ru/C2I3U1O0N
https://m.edsoo.ru/C2I3U1O0N
https://m.edsoo.ru/W7O8J0F8U
https://m.edsoo.ru/W7O8J0F8U
https://m.edsoo.ru/K5H8X3Z8N
https://m.edsoo.ru/K5H8X3Z8N
https://m.edsoo.ru/P6B6V2M6S
https://m.edsoo.ru/P6B6V2M6S
https://m.edsoo.ru/O7B9G5C5V
https://m.edsoo.ru/O7B9G5C5V
https://m.edsoo.ru/P9D8U7B5H
https://m.edsoo.ru/P9D8U7B5H

IlepBb1it 3ak0oH HproTOHA.

1 NHepuumanbHble CUCTEMBI OTCUETA. https://m.edsoo.r

7 [Tpuniun otHocuTenpHOCTH [ anmuest. WR7HSK7KIOT
HewnnepuunanpHble cUCTEMBI OTCUETA

1 Cuita. PaBHOIEHCTBYIOIIIAS CHJIA. https://m.edsoo.r

8 Bropoii 3akon Herotona. Macca w/W9H40S5J1M

1 Bs3aumozeicrteue ten. Tpetuit 3akoH https://m.edsoo.r

9 | Hsiorona wWY9A4KIO12V
[Tpunuun cynepno3unuu cuil. Pemenue

2 3a/1a4 Ha IPUMEHEHUE 3aKOHOB Ll L

0 g P w/B2A9S1G2Y
HeroTona
3aKOH BCEMUPHOTO TATOTEHUSI.

2 DKBHUBAJICHTHOCTh TPABUTAIIMOHHON U P Lo

1 : papitat wKIZILOZIR
MHEPTHOU MacChl

2 Cuna TsKeCTH M yCKOpEHHe https://m.edsoo.r

2 | cBOOOAHOIO NMaACHUS u/G4U505J5N
JIBukeHre HeOECHBIX TE U UX

2 UCKYCCTBEHHBIX CITyTHUKOB. [lepBas https://m.edsoo.r

3 KOCMHUYECKasi CKOPOCTb. 3aKOHBI w/B908S2X5U
Kennepa

2 Cwiia ynpyroctu. 3akoH ['yka. Bec Tena P Bl

4 YHPYTOCTH. v WWAMALOE2U
Cuia tpenust. [Ipupoaa v BUABI cui

2 T eHl/Isz[BI/I)KeIfI/IepB KUJIKOCTH U Ta3e Al Lhe

5 | TPemL 8 w/DOWOMANOP
C YYETOM CHJIBI CONTPOTUBIICHUS CPEIbl

2 | Hasnenue. I'mapocraTuueckoe https://m.edsoo.r

6 | masnenue. Cuna Apxumena w/O9TOE7L7P

AOCONIOTHO TBEPIOE TEIIO.

https://m.edsoo.r



https://m.edsoo.ru/R7H8K7K9T
https://m.edsoo.ru/R7H8K7K9T
https://m.edsoo.ru/W9H4O5J1M
https://m.edsoo.ru/W9H4O5J1M
https://m.edsoo.ru/Y9A4K9I2V
https://m.edsoo.ru/Y9A4K9I2V
https://m.edsoo.ru/B2A9S1G2Y
https://m.edsoo.ru/B2A9S1G2Y
https://m.edsoo.ru/K1Z1L0Z1R
https://m.edsoo.ru/K1Z1L0Z1R
https://m.edsoo.ru/G4U5O5J5N
https://m.edsoo.ru/G4U5O5J5N
https://m.edsoo.ru/B9O8S2X5U
https://m.edsoo.ru/B9O8S2X5U
https://m.edsoo.ru/W4M4L0E2U
https://m.edsoo.ru/W4M4L0E2U
https://m.edsoo.ru/D0W0M4N0P
https://m.edsoo.ru/D0W0M4N0P
https://m.edsoo.ru/O9T0E7L7P
https://m.edsoo.ru/O9T0E7L7P
https://m.edsoo.ru/L2Y2V6M9N

HOCTyrIaTCJ'II)HOG 1 BpalllaTCJIbHOC

7 wL2Y2VO6MIN
JIBUKEHUE TBEPAOTO Teja

2 MOMEHT CHJIBI OTHOCUTEIIBHO OCH https://m.edsoo.r

8 BpanieHus. [lnedo cubl wM702D3B40Q
CrioxxeHue cuil, MPUIIOKEHHBIX K

2 TBEpAOMY Teny. L{eHTp TskecTH Tena. https://m.edsoo.r

9 YcnoBus paBHOBECUS TBEPAOIO TEIA. w/B4N7S6Q8V
Bunel paBHoBecHs

3 PelIeHIe 3amat https://m.edsoo.r

0 8 WGIWIXIRSK

3 | Koutponbsnas pabota o teme https://m.edsoo.r

1 "Munamuka. CTaTuka TBEpIoro Tena" wK7X4D279A
Nmnynbc maTepuanbHON TOYKH,

3 CUCTEMBI MaTEPUAIIbHBIX TOYEK. LleHTp https://m.edsoo.r

2 MacC CUCTEMBI MaTEPHAJIbHBIX TOYEK. wX2M8A4D1V
TeopemMa 0 ABMKEHUH LEHTPA MACC
NMnynbc cunbl 1 1BMEHEHUE UMITYJIbCA

3 3 DAHCHIS HMIVIECA https://m.edsoo.r

3 Tesa. 3aKOH COXp y. . WHAV2Y1SIN
PeaktuBHOE nBHXKEHUE
MoMmeHT umITybca MaTepUAIBHON

3 toukd. [IpeacTaBienne o coxpaHeHUN https://m.edsoo.r

4 MOMEHTA UMITYJIbCA B LIEHTPAIBHBIX wNOYOCS5X8F
MOJIAX

3 PellIeHIe 3a1a1 https://m.edsoo.r

5 A wKSE4ETT8C
Pabota cuibl Ha MalOM U HA KOHEYHOM

3 cheMELLLE T'pacpiueckoe https://m.edsoo.r
MEPEMENICHUH. 4

6 | nepsvemenn o b WI6YTGIP6U

IpeJicCTaBiIeHUE pabOThl CUIIBI.



https://m.edsoo.ru/L2Y2V6M9N
https://m.edsoo.ru/M7O2D3B4Q
https://m.edsoo.ru/M7O2D3B4Q
https://m.edsoo.ru/B4N7S6Q8V
https://m.edsoo.ru/B4N7S6Q8V
https://m.edsoo.ru/G1W9X9R5K
https://m.edsoo.ru/G1W9X9R5K
https://m.edsoo.ru/K7X4D2Z9A
https://m.edsoo.ru/K7X4D2Z9A
https://m.edsoo.ru/X2M8A4D1V
https://m.edsoo.ru/X2M8A4D1V
https://m.edsoo.ru/H4V2Y1S1N
https://m.edsoo.ru/H4V2Y1S1N
https://m.edsoo.ru/N0Y0C5X8F
https://m.edsoo.ru/N0Y0C5X8F
https://m.edsoo.ru/K8E4E7T8C
https://m.edsoo.ru/K8E4E7T8C
https://m.edsoo.ru/J6Y7G1P6U
https://m.edsoo.ru/J6Y7G1P6U

MOoOIIHOCTD CHJIBI

Kunernueckas sueprus. Teopema 06
U3MECHEHUU KMHETUYECKOU DHEPIUU
MaTepUalbHOU TOYKU

https://m.edsoo.r
w/S4J0G3F7F

HOTCHHI/IaHBHBIe 1 HCIIOTCHIIUAJIBHBIC
CHIJIBI. HOTCHHI/IaJ'II)HaH OHCPIus.
BTOpaH KOCMHYCCKasA CKOPOCTh

https://m.edsoo.r
wV6DOKAXIK

Tpetbs kKocMuyeckasi ckopocTb. CBs3b
paboThl HEMOTEHLIUATBHBIX CHUJI C
U3MEHEHHEM MEXaHUUYECKON SHEPTUu
CHCTEMBI TeJl. 3aKOH COXPAHEHUs
MEXaHUYECKOM dHEPIrun

https://m.edsoo.r
u/O4W7V20Q7F

Ynpyrue v Heynpyrue CTOIKHOBEHUS.
VYpaBuenue bepnyium s uieaibHOM
KHUJIKOCTHU

https://m.edsoo.r
w/Q7M5SM104X

KonTponbnas pabota mo Teme "3aKoHbI
COXpaHEHHUS B MEXaHHKe"

https://m.edsoo.r
w/V5AOM7VOM

PasButHe npencraBiaeHuit 0 mpupoae
Ter1oTel. OcHOoBHEBIE TooxkeHusa MKT.
Juddysusa. BpoyHoBckoe ABMKEHHUE

https://m.edsoo.r

wZ271K60Q91

CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEPABIX TeN. XapakTep ABMKCHUS U
B3aMMOJICHICTBHS YACTHI] BEIlIECTBA

https://m.edsoo.r
wBIB2GT7LIX

Macca u pazmepsl MOJIEKyJ1 (ATOMOB).
KommuectBo Benecta. [TocTosHHAS
ABoraapo

https://m.edsoo.r
WwESOSUIWTT

Temneparypa. TemioBoe paBHOBECHE.
Mkama enscus

https://m.edsoo.r
WA4XSTOH2F



https://m.edsoo.ru/S4J0G3F7F
https://m.edsoo.ru/S4J0G3F7F
https://m.edsoo.ru/V6D0K4X1K
https://m.edsoo.ru/V6D0K4X1K
https://m.edsoo.ru/O4W7V2Q7F
https://m.edsoo.ru/O4W7V2Q7F
https://m.edsoo.ru/Q7M5M1O4X
https://m.edsoo.ru/Q7M5M1O4X
https://m.edsoo.ru/V5A0M7V0M
https://m.edsoo.ru/V5A0M7V0M
https://m.edsoo.ru/Z2Z1K6Q9I
https://m.edsoo.ru/Z2Z1K6Q9I
https://m.edsoo.ru/B9B2G7L9X
https://m.edsoo.ru/B9B2G7L9X
https://m.edsoo.ru/E5O5U1W7T
https://m.edsoo.ru/E5O5U1W7T
https://m.edsoo.ru/A4X5T6H2F
https://m.edsoo.ru/A4X5T6H2F

Pentenue 3amau

https://m.edsoo.r
wC4KO6RIL3P

NneannHbiii ra3. ['a30Bble 3aKOHBI

https://m.edsoo.r
wB5SO7RIS5X

VYpaBaenue Menaeneera-Knanepona.
Penrenue 3amau

https://m.edsoo.r
wKOBSI1O7F

AOcomoTHas TemnepaTypa. 3akoH

https://m.edsoo.r

o wuwl|lo 2|l 2|l |l &

HansToHa w/J8U003U0Q
M3omporneccel B UI€aIbHOM Iase ¢ https://m.edsoo.r
MOCTOSTHHBIM KOJMYECTBOM BEIIECTBA w/U2Z5G1F6C

I'paduaeckoe npencraBneHne

> M30IIPOIIECCOB: U30TEPMA, U30X0Pa Dips: m.edsou
1 PONEECOR: HEOTCDNE, HEOTOPA. WUG2Y4NIZ
n3zobapa
5 https://m.edsoo.r
MKT
) OcHOBHOE ypaBHEHHE WTAXSTIITK
5 P e https://m.edsoo.r
3 | FerHenme saat WU4ESL2Z7L
CBs13b a0COTIOTHOM TEMIIEPATYPBI
TEPMOJIMHAMUYECKON CUCTEMBI CO
> cpeaHeld KHHETHYECKOM DHEPruen e —
4 | PR P WY2D7V8V5G
MOCTYMATENbHOIO TEIJIOBOTO JIBHXKCHHUS
e€ "acTull
5 O000111eHrEe U cCUCTEMATU3ALMS 3HAHUN https://m.edsoo.r
5 o Teme "OcHoBel MKT" w/D8P4F8V2U
5 | KonrponsHas padora o Teme "OCHOBBI https://m.edsoo.r
6 MKT" wW/A6RSMIN4A
5 TepmoanHamMuueckast CUCTEMA. https://m.edsoo.r
7 3ajanue BHEMIHUX ycinoBuit st T /1 wYOCIH&JTN



https://m.edsoo.ru/C4K6R9L3P
https://m.edsoo.ru/C4K6R9L3P
https://m.edsoo.ru/B5O7R9S5X
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cucTtembl. BHelIHNE U BHYTpEHHHE
napameTpsl. [TapameTpsl T/ cuctembl
KAaK CpPe/IHHE 3HAYCHUS BEJIUYVH,
ONUCHIBAIOIIUX €€ HA
MUKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBosnbHas penakcanus T[]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

https://m.edsoo.r
wI219X6K4F

Mogens uaeaabHOTO Ta3a B
TepMOAVHAMUKE. Y CIIOBUS
MPUMEHUMOCTH 3TOM MOJEIU

https://m.edsoo.r
wWI2WIR8U2X

VYpaBHenue Mengeneesa-Knaneiipona
Y BBIPAKECHUE JUUIS1 BHYTPEHHEN SHEPTUU

https://m.edsoo.r
WY9KTTIO9E

Bripaxkenue 1151 BHyTpEHHEU SHEPTrun
OJIHOATOMHOTO MJIeaJIbHOIO Tra3a.
KBazucrtatnueckue u HecTaTUYECKUE
IIPOLIECCHI

https://m.edsoo.r

wZ5E1E3H6

OnemeHTapHas paboTta B
TepMOJMHAMHUKE. Brrancnenue paboTs
no rpaduky mpouecca Ha pV-
JarpamMMe

https://m.edsoo.r
uw/L8B7V8SIF

Terutonepenaya Kak criocod U3MEHEHUS
BHyTpeHHel sHeprun T/l cucremsl 6e3
COBEPIICHHS pabOThI

https://m.edsoo.r
wP4VIBSZ7C

KoHnBekuusi, TermonpoBoAHOCTb,
U3Iy4eHUE

https://m.edsoo.r

w/L4G9S4Y3

KonnuectBo TerioTel. TenmmoéMKOCTh
TeJa. Y IeJIbHas U MOJIsIpHas
TEIUIOEMKOCTH BellecTBa. Y AebHas

https://m.edsoo.r
wOSL706K8X
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TCIJIOTA CTOpAaHUA TOILIMBA

6 Pacuér xonuyecTBa TEIUIOTHI U https://m.edsoo.r

6 Temionepeaye wKOW3S4V8H

6 [TonsiTne 06 amnabaTHOM TIpoIECcCe. https://m.edsoo.r

7 [TepBblii 3aKOH TEPMOAMHAMUKHI wK313S5VS1
KonmuecTBo TeMnoTe U paboTa Kak

6 MEpPhI U3BMCHEHUS BHYTPEHHEH SHEPIUU e

8 P yIp P WTSW2LIF8W
T/ cucrtemsbl
BTtopoii 3ak0H TepMOJIMHAMUKY AJIs

6 PaBHOBECHBIX U HEPABHOBECHBIX https://m.edsoo.r

9 nporeccoB. Heobpatumoctsb wSOU9KI1D3R
MIPUPOHBIX MTPOIIECCOB

7 [IpuHUUITBI IEUCTBUS TEIIOBBIX https://m.edsoo.r

0 MamuH. KITJ] u/C2N3T4D6W

7 Maxkcumansroe 3nauenne KIT. uxn https://m.edsoo.r

1 | Kapno wF6VILSM3S

7 PelleHIe 3amad https://m.edsoo.r

2 A WX3I5X3I5P
DKOJIOTHYECKHE aCIICKTHI

7 HCIIOJIb30BAaHUS TEIIOBBIX ABUTATEIICH. https://m.edsoo.r

3 TernoBoe 3arpsi3HEHUE OKPYKarOLIEH wU2W6I0Y7Z
cpenbl

7 PelIeHIe 3a1ad https://m.edsoo.r

4 A WZ8HOD1U1I
O00011IEHNE U CUCTEMATH3AIMS 3HAHUI

/ o teme "TepMmonunamuka. TemioBkIe Dips:_m.edsows

5 | open ' WW3NI1Z4060
MAaIITUHBI

7 KonTponbhas paboTa mo teme https://m.edsoo.r
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"Tepmonnnamuka. TenaoBbie MalIuHbI"

WR3IA4N3VOL

[TapooOpa3zoBaHue 1 KOHJEHCAIIHS.

/ Hcnapenue u xumnenne. Y geabHast hips maodso.r
7 P A WUSIGE6W6N
TEIUIOTa MapooOpa30BaAHUS
HacpImeHHbie ¥ HEHACHIIIICHHBIC MTaphI.
KauecTBeHHas 3aBUCUMOCTD IDIOTHOCTHA
W aBJIECHUSA HACKIIIEHHOTO 1apa oT
/ TEMIIEPATYPEI, UX He3aBI/ICI/IM(I))CTL oT huips: modsoo.r
8 L PEIDES WCTEIVOP2V
00BEMa HACHITIIEHHOTO Tapa.
3aBHCHUMOCTh TEMIIEPATYPhl KUTICHUS OT
JIABJICHUS B KUIKOCTH
7 BrnaxxnocTs Bo3yxa. AGCOIIOTHAS U https://m.edsoo.r
9 OTHOCUTEJBbHASA BIAKHOCTH wH2R4A4BOR
8 PelIeHIe 3amat https://m.edsoo.r
0 8 WR2A2TINSH
Teépnoe teno. Kpucramnmueckue u
8 amopdHbIe Tena. AHU30TPONHS CBOMCTB T
1 p ' p WT9T5B3X8V
KPHCTAJIOB
[TnaBneHre U KPUCTAIUTH3AIINS.
8 V nenpHas TENI0TAa IIaBICHUS hitps://im.edsco.r
2| 8 ' WZOOSN4E4N
CyOnuMmanus
edopMalu TBEPIOTO TENA.
8 f’[ac(:i')mzceHHe u cxclzm/le Casur. Moxayis hitps:/m.edsoo.r
3 AR VoY WK3E4O1P7T
FOnra. Ipeaen ynpyrux nedopmanuii
TermmoBoe pacupeHne KUIKOCTEN U
8 TBEPABIX TeJI. AHTAPMOHU3M TEILIOBBIX hitps://m.cdsoor
4 PABIX TEJL. AHIAD w/X5S8LODIR
KoJe0aHuil yacTUI] BENECTBA
8 | IIpeobpazoBaHue 3Heprum B (ha30BBIX e

wD2CIW2TOT



https://m.edsoo.ru/R3A4N3V9I
https://m.edsoo.ru/U8J6E6W6N
https://m.edsoo.ru/U8J6E6W6N
https://m.edsoo.ru/C7E1V0P2V
https://m.edsoo.ru/C7E1V0P2V
https://m.edsoo.ru/H2R4A4B0R
https://m.edsoo.ru/H2R4A4B0R
https://m.edsoo.ru/R2A2T9N8H
https://m.edsoo.ru/R2A2T9N8H
https://m.edsoo.ru/T9T5B3X8V
https://m.edsoo.ru/T9T5B3X8V
https://m.edsoo.ru/Z0O5N4E4N
https://m.edsoo.ru/Z0O5N4E4N
https://m.edsoo.ru/K3E4O1P7T
https://m.edsoo.ru/K3E4O1P7T
https://m.edsoo.ru/X5S8L0D9R
https://m.edsoo.ru/X5S8L0D9R
https://m.edsoo.ru/D2C1W2T0T
https://m.edsoo.ru/D2C1W2T0T

nepexoax

ypaBHeHI/IC TEIUIOBOro OajaHca

https://m.edsoo.r
wH3B3X1C3Z

~N OO0 | O\ OO | n

Penrenue 3anau

https://m.edsoo.r
w/L5X2JANTN

IToBepXHOCTHOE HATSKEHUE.

8 Kanwuisipueie siBinenus. J[aBienue noj https://m.edsoo.r
8 HCKPUBIICHHOW MOBEPXHOCTHIO wG3L1GIK7P
wuakoctu. @opmyna Jlamnaca
O0o0011IeHNE U CHCTEMAaTH3alKs 3HAHUI
8 1o TemMe "ArperatHbie COCTOSHUS Al L
9 P WES6FGHAM
BeulecTBa. PazoBble nepexoanb"”
KoHTponbHas paboTta 1mo teme
4 "ArperaTHble COCTOSIHHS BEILIECTBA A L
0 P H ' w/X2N41L.7H40Q
da3zoBbIe nepexoabl"”
DJIeKTpU3anus Tell U €€ MPOSBICHUS.
9 DnekTpuyeckui 3apsia. /Ba Buaa https://m.edsoo.r
1 ANEKTPUUYECKUX 3apsaoB. [IpoBonHukY, w/G8KOD9K2K
JUBJIEKTPUKU U MOIYITPOBOIHUKHI
DneMeHTapHBIN AIEKTPUUYECKUN 3apsia.
) 3aK0H COXpaHEHUS DIEKTPUUIECKOTO P Bl
2 P p WX5SNSTS8I2Q
3apsiga
9 B3anmoneiicteue 3apsanoB. Toueunbie https://m.edsoo.r
3 3apsanbl. 3akoH Kymona wWA7C8A3BIA
9 Pellere 3a1a4 https://m.edsoo.r
4 a WZ5N4C2DOW
9 Onektpuueckoe noiie. Ero aeiicteue Ha https://m.edsoo.r
5 AIEKTPUUECKUE 3aPSi/IbI w/G7S6V7S0T



https://m.edsoo.ru/H3B3X1C3Z
https://m.edsoo.ru/H3B3X1C3Z
https://m.edsoo.ru/L5X2J4N7N
https://m.edsoo.ru/L5X2J4N7N
https://m.edsoo.ru/G3L1G1K7P
https://m.edsoo.ru/G3L1G1K7P
https://m.edsoo.ru/E2S6F6H4M
https://m.edsoo.ru/E2S6F6H4M
https://m.edsoo.ru/X2N4L7H4Q
https://m.edsoo.ru/X2N4L7H4Q
https://m.edsoo.ru/G8K0D9K2K
https://m.edsoo.ru/G8K0D9K2K
https://m.edsoo.ru/X5N5T8I2Q
https://m.edsoo.ru/X5N5T8I2Q
https://m.edsoo.ru/A7C8A3B1A
https://m.edsoo.ru/A7C8A3B1A
https://m.edsoo.ru/Z5N4C2D9W
https://m.edsoo.ru/Z5N4C2D9W
https://m.edsoo.ru/G7S6V7S0T
https://m.edsoo.ru/G7S6V7S0T

Hanpspok€HHOCTD 31EKTPUYECKOTO MO,

9 [TpoGHbiii 3apsa. Jluauu https://m.edsoo.r
6 HaNnpsHKEHHOCTH AJIEKTPUYECKOTO MOJIA. wL3B8L4U7S
OHOPOIHOE IEKTPUUECKOE TI0JIe
ITorennuaIbHOCTD
) JJIEKTPOCTATHYECKOTO I10JIs1. Pa3HOCTE bitps: meadoor
7 p ) uw/P2S973R2X
MOTCHIINAJIOB U HANPSHKEHUE
[TorenuuanpHas SHEPTUS 3apsaa B
9 aIIeKTpocTaTuueckoM rnose. [loreHman huips: medsoo.r
8 p ' H WN2C1X5X8H
ANEKTPOCTATUUECKOTO OIS -
CBs13b HAPSHKEHHOCTH TIOJIS U
9 B — https://m.edsoo.r
o P OB A WVOA4FSLTL

QJICKTPOCTATUYCCKOI'O ITOJIA

[TpuHIIMT Cynepno3uiuu
AIIEKTPUYECKUX TMOJIeH

https://m.edsoo.r

w/Q900BOASX

Penrtenue 3amau

https://m.edsoo.r
wI4AN4C3B3K

ITone Toueunoro 3apsana. [Tone
PaBHOMEPHO 3apsHKEHHOU chepbl

https://m.edsoo.r
w/X9D6D2A10

ITone paBHOMEPHO 3apsKEHHOTO 110
00BEMy mapa. [Tone paBHOMEpPHO
3apsHKEHHON OECKOHEUHOM TIIOCKOCTH

https://m.edsoo.r
uw/B5SM8D6D8V

A O =W O =N == O =IO O ==

HpOBO,Z[HI/IKI/I B SJICKTPOCTATUICCKOM
mnosje. Y CcloBue PaBHOBCCHUA 3apsA10B

https://m.edsoo.r

wR3G3V20Q5V
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JIMDNEeKTPUKHY 1 ITOJIYIIPOBOIHUKH B
AIIEKTPOCTATUYECKOM I10JIE

https://m.edsoo.r
WwE2H2J8B2N

Konzaencarop. D1neKTpoEMKOCTh
KOHJICHCATOpa. DIEKTPOEMKOCTb
IUIOCKOTO KOHJIEHCATOPa

https://m.edsoo.r
WX6PSWTEOR

Hapannenbﬁoe COCAMHCHUC
KOHICHCATOPOB

https://m.edsoo.r
WBSX6RTV3Z

HOCJ’ICI[OB&TGJ'IBHOC COCIMHCHHC
KOHIACHCATOPOB

https://m.edsoo.r
wS8GTNSDSK

DHeprus 3apsHKCHHOTO KOHICHCATOPa

https://m.edsoo.r
w/WIM2B00Q6G

Pemenue 3anau

https://m.edsoo.r
uw/Q8K27602D

JIBr>KeHUE 3apsiKEHHOW YaCTHUILIbI B
OJHOPOJHOM BJIEKTPUUECKOM I10JIE

https://m.edsoo.r
w/R7S5J7N3R

Pentenne 3amau

https://m.edsoo.r
w/F8L4D4A4T
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O00011eHre U cUCTEMATU3ALMS 3HAHUN
o TeMe "DnekTpuyeckoe noJe"

https://m.edsoo.r
wI0T3J313U

—_—

KonrpomnbHas padorta no teme

https://m.edsoo.r
w/E902C915J
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"JnexTpuueckoe mnose"

Cuna Toka. [TocTosHHBIH TOK. Y CIOBUSI
CYLIECTBOBAHUS MOCTOSIHHOTO
AIEKTPUYECKOTO TOKA

https://m.edsoo.r

w/C9P3V4X1

Hcrounuku Toka. Hampsokenne u 31C

https://m.edsoo.r
wX2WI9F501A
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3akoH Oma Jy1sl y4acTKa Lemu.
DIIEKTPUUECKOE CONTPOTUBIICHHE

https://m.edsoo.r
wWP6GIMITSX

3aBUCUMOCTD COIIPOTUBIICHUS

1

) OJHOPOIHOTO TTPOBOJTHUKA OT €TO https://m.edsoo.r

3 JUIMHBI U IUIOLIAAV TOTIEPEYHOr0 wM8S501T4Y

CEUYECHHUs

1

) Y 1esbHOE CONPOTHUBIIEHUE BEILIECTBA. https://m.edsoo.r

9 Pemenune 3amaq wRSLI1EODSG

1

5 IlocnenoBarenbHOE, MapalIeNIbHOE, https://m.edsoo.r

0 CMEIIAHHOE COEAMHEHNE MPOBOIHUKOB wI6T2S002K

1 N "

) Pacu€r pa3BeTBIEHHBIX JIEKTPUUYECKUX https://m.edsoo.r

) ueneii. [IpaBuna Kupxroda wDIP9Z8L.6Y

1

) I https://m.edsoo.r

) A WT308R7GTV
https://m.edsoo.r

1 Pabora anektpudeckoro Toka. 3akoH

WGIBOYODOK
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Hxoynss —Jlenua

Pemenne 3anau

https://m.edsoo.r

w/B6QOA3R7S

MOIIHOCTP AJIEKTPHUYECKOTO TOKA.
TemnoBast MOLITHOCTb, BbIIIENIIEMas Ha
pesucrope

https://m.edsoo.r
WwE3VAR2ZIN

Penrtenue 3anau

https://m.edsoo.r
WATYTX9EST

OJ1C 1 BHyTpEHHEE COMPOTUBJICHHE
HUCTOYHUKA TOKA

https://m.edsoo.r

w/ROK4Y60Q3X

3akon OMa 115 MOJTHOM (3aMKHYTOM)
AIEKTPUYECKOMN LETIH

https://m.edsoo.r

w/S9H7C2Q3V

Pemenne 3anau

https://m.edsoo.r
w/OSETN7X7M

MOH_[HOCTL HCTOYHHKA TOKa

https://m.edsoo.r
WF7Z7VSE2Z

KopoTtkoe 3ambikaHue

https://m.edsoo.r
w/O9B3P4D4R
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KOHIIGHC&TOp B IICIIH ITIOCTOSAHHOT'O
TOKa

https://m.edsoo.r
WGSA4B2ASS
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Pemenne 3anau

https://m.edsoo.r
wP6X4GIEIL

Pemrenue 3amgaud mo treMe "IlocTOSHHBIH
AIEKTPUUECKUNA TOK"

https://m.edsoo.r
wWFOW6I9G6K

Pemenue 3amay mo teme "I1oCTOSTHHBINI
AIEKTPUYECKUNA TOK"

https://m.edsoo.r

w/X00Q4F9C0Z

Pemenue 3amau no teme "IlocToAHHBIN
AIIEKTpUYECKUH TOK"

https://m.edsoo.r
wWUSZ2HIW2]

O00011eHNE U CUCTEMATU3ALMS 3HAHUN

110 TeMe "[1oCTOSHHBII 27eKTpUUECKUI

TOK"

https://m.edsoo.r
wF4K6G3W31

KonrponbHas padora no teme
"IloCTOSIHHBIN NEKTPUYECKUI TOK"

https://m.edsoo.r

wKO0X604X7X

DnekTpuyecKasi MpoOBOJUMOCTh
Pa3IMYHBIX BEIIECTB. DJICKTPUUECKUI
TOK B MeTaiiax. CBepXMIpoBOIUMOCTD

https://m.edsoo.r
w/USHIF6V3O

DNEKTPUUECKUN TOK B pacTBOPaxX U
pacruiaBax 3JeKTPOJMTOB. 3aKOHBI
®Dapazes 1S HIEKTPOIU3a

https://m.edsoo.r
wC7T7UOB3T

— N —m, | O A P, |[O W —|00 WRFR|IJQWRR~R|ONW —|U WP WR]IW W~

DJeKTpUuuecKuil Tok B razax. [lmasma

https://m.edsoo.r
wWO403R6E3A



https://m.edsoo.ru/P6X4G9E9I
https://m.edsoo.ru/P6X4G9E9I
https://m.edsoo.ru/F0W6I9G6K
https://m.edsoo.ru/F0W6I9G6K
https://m.edsoo.ru/X0Q4F9C0Z
https://m.edsoo.ru/X0Q4F9C0Z
https://m.edsoo.ru/U5Z2H9W2J
https://m.edsoo.ru/U5Z2H9W2J
https://m.edsoo.ru/F4K6G3W3I
https://m.edsoo.ru/F4K6G3W3I
https://m.edsoo.ru/K0X6Q4X7X
https://m.edsoo.ru/K0X6Q4X7X
https://m.edsoo.ru/U8H9F6V3O
https://m.edsoo.ru/U8H9F6V3O
https://m.edsoo.ru/C7T7U0B3T
https://m.edsoo.ru/C7T7U0B3T
https://m.edsoo.ru/O4O3R6E3A
https://m.edsoo.ru/O4O3R6E3A

DNEeKTPUUECKUN TOK B BAKyyMe.
Baxyymubie npuOopbl

https://m.edsoo.r
WBSE3FOWIA

DNEeKTpUYECKUN TOK B
MOJIyIPOBOJIHUKAX

https://m.edsoo.r
u/C1K708F1P

A A —|lw s |0 A~

[TomympoBOIHUKOBBIE TPHUOOPHI

https://m.edsoo.r
wHOY2P3YS5Z

DU3NYECKUI TPAKTHUKYM 10 TEME
"M3MepeHue cuiibl TOKa U HapsHKEHUS
B LIETIA MTOCTOSTHHOT'O TOKA MPU MOMOIIH

1 aHAJIOTOBBIX U IIM(PPOBBIX
4 | wusmMepuTenbHBIX MPHOOPOB" MU lies Dnedsin.y
WASNSC5XT7Z
5 "3HaKOMCTBO C IU(POBOIA -
nabopatopueii o ¢pusuke. [Ipumeps
U3MepeHUs PU3NYECKUX BETUUUH MTPU
MTOMOIIY KOMITBIOTEPHBIX JATYUKOB"
1 @uU3NYECKU IPAKTUKYM 110 TEME
4 "N3y4yeHre HepaBHOMEPHOTO JIBUKEHHUSI https://m.edsoo.r
6 C LEJIbI0 OTNPEACIICHUSI MTHOBEHHOM WZ1D4ANTITY
ckopocTH"
PuU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu
1 IPSIMOJIMHEMHOM paBHOYCKOPEHHOM
4 JBHKEHUHU 0 HAKJIOHHOM IJIOCKOCTH" Lutpr oy
w/Z8Q1J8D3K
7 nnu "MccnenoBanue 3aBUCUMOCTH My TH

OT BPEMEHH TPHU PAaBHOYCKOPEHHOM
nBIKeHun"



https://m.edsoo.ru/B8E3F9W1A
https://m.edsoo.ru/B8E3F9W1A
https://m.edsoo.ru/C1K7O8F1P
https://m.edsoo.ru/C1K7O8F1P
https://m.edsoo.ru/H0Y2P3Y5Z
https://m.edsoo.ru/H0Y2P3Y5Z
https://m.edsoo.ru/A5N5C5X7Z
https://m.edsoo.ru/A5N5C5X7Z
https://m.edsoo.ru/Z1D4N7I7Y
https://m.edsoo.ru/Z1D4N7I7Y
https://m.edsoo.ru/Z8Q1J8D3K
https://m.edsoo.ru/Z8Q1J8D3K

@U3HYECKUI IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHsl CBOOOIHOTO
najnenus” win "M3ydyenue IBUKEHUS
Tesa, OPOIIEHHOTO0 TOPU30HTAIILHO"

https://m.edsoo.r
wG1TOKID6O

@U3HYECKUI IPAKTUKYM 110 TEME
"N3yuyenue qBUKEHMS Tea 110
OKPYHOCTH C IIOCTOSIHHOM 110 MOJTYJIIO
ckopocthio" win "MccnenoBanue
3aBUCUMOCTH NepHoa o0palieHus
KOHUYECKOI'0 MasiTHUKA OT €ro
napamerpos”

https://m.edsoo.r

w/P40Q4M9V70

@uU3HYECKUI MPAKTUKYM IO TEME
"M3MepeHune paBHOJCHCTBYIOIIECH CUITbI
MIPU IBUKEHUH OpyCKa M0 HaKJIIOHHOU
mmockoctu" uinu "[IpoBepka rUnoTe3bl
0 HE3aBUCHUMOCTH BPEMEHHU JIBHXKECHUS
Opycka o HaKJIOHHOH IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl”

https://m.edsoo.r
wT908A9PSB

DU3NYECKUI TPAKTUKYM 10 TEME
"UccaenoBaHue 3aBUCUMOCTH CHUJI
YIOPYTOCTH, BO3HUKAIOIIMX B MPYKUHE
U PE3UHOBOM 00paslie, OT UX
nepopmanuu” wnn "Usydenue
JIBIKEHUSI CUCTEMBI TEJ, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN 4Yepe3 JIETKUM
ooK"

https://m.edsoo.r
WRIWOKOPSY

@u3HYECKU IPAKTUKYM 110 TEME
"N3mepenune kod¢pumenTa TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 PUITCHTA

https://m.edsoo.r

wQ2N1Z9FSF



https://m.edsoo.ru/G1T0K9D6O
https://m.edsoo.ru/G1T0K9D6O
https://m.edsoo.ru/P4Q4M9V7O
https://m.edsoo.ru/P4Q4M9V7O
https://m.edsoo.ru/T9O8A9P5B
https://m.edsoo.ru/T9O8A9P5B
https://m.edsoo.ru/R9W0K0P8Y
https://m.edsoo.ru/R9W0K0P8Y
https://m.edsoo.ru/Q2N1Z9F5F
https://m.edsoo.ru/Q2N1Z9F5F

3apucumocTtd Frp(N)" min
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTH C TIEPEMEHHBIM
koa(urmeHToM TpeHus" uiu
"N3y4yeHue qBUKEHHS Ipy3a Ha Bajly C
TpeHueM"

@U3HYECKUI IPAKTUKYM 10 TEME
"HccnenoBanue ycaoBUid paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh
BpauieHus" win "KoHcTpyupoBaHue
KPOHILTEWHOB U PaCUYET CUIT
ynpyrocta" unu "HU3yuenune
YCTOMYHMBOCTH TBEPIOTO TEIA,
MMEIOIIIETO TIONIaAb OnophI"

https://m.edsoo.r

w/OSM1B2ROV

PU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue umiyibca Teia 1no
TopMO3HOMY ITyTH" min "M3mepenne
CHUJIBI TSITH, CKOPOCTH MOJEIU
AIIEKTPOMOOWIISI U MOIITHOCTH CHJTBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TeJia C UMITYJIbCOM CHJIbI"
unu "MccnenoBanue coXpaHeHus
MMITyJIbCa TP YIIPYTOM
B3aumoeiictsun" wiu "M3mepenue
KMHETUYECKOW SHEPTUU TeJla 10
TOPMO3HOMY ITyTH"

https://m.edsoo.r

w/S3JOX3N8H

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHne n30TepMHUYECKOTO MpoIiecca
(peKOMEH0BaHO HCIIOIH30BAHHE

https://m.edsoo.r

wI6CSP7G6C



https://m.edsoo.ru/O5M1B2R0V
https://m.edsoo.ru/O5M1B2R0V
https://m.edsoo.ru/S3J0X3N8H
https://m.edsoo.ru/S3J0X3N8H
https://m.edsoo.ru/I6C5P7G6C
https://m.edsoo.ru/I6C5P7G6C

U poBoH 1adopaTopun)" HITH
"N3yueHne n30X0pHOTOo mporecca" uiu
"N3yuenue n3obapHOTo mporecca’ win
"IIpoBepka ypaBHEHHUSI COCTOSIHUS"

@U3HYECKUI IPAKTUKYM 110 TEME
"U3mepenue ynenpHo# TerioéMKkocTu”
i "UccnenoBanue mporecca
OCTBIBaHMS BEUIECTBA" WIH
"HccnenoBanue agnabaTHOro
npouecca" nin "N3yuenue
B3aUMOCBSI3U SHEPTUU
MEXMOJIEKYJISIPHOTO B3aUMOICHCTBUS U
TEMIIEPATYpPbl KUIIEHUS )KUIKOCTEMN"

https://m.edsoo.r
wI8CT7B2W8D

DU3NYECKUI TPAKTUKYM I10 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
UCIapeHus KUAKOCTEN" Uin
"N3mepeHue yaenbHON TENI0Th
riaBiaeHus apaa" wim "Usyuenue
CBOICTB HACBIIIEHHBIX ApOB" WU
"N3mepenue abCOIIOTHOM BIIaKHOCTU
BO3/lyXa M OLIEHKa MacChl apoB B
nomMetenun". Mamepenue

K03 puImeHTa NTOBEPXHOCTHOTO
HATSHKCHUS

https://m.edsoo.r
WK2EINIC3N

@uU3HYECKUI IPAKTUKYM 110 TEME
"HaGmroenre npeBpalieHus SJHepruu
3apsA’KEHHOI0 KOHJIEHCATOPA B SHEPIUIO
M3JIy4eHHs CBETOAMO A" WK
"N3yueHue npoTeKaHus TOKA B LIETH,

https://m.edsoo.r
wDOZST3X7H



https://m.edsoo.ru/J8C7B2W8D
https://m.edsoo.ru/J8C7B2W8D
https://m.edsoo.ru/K2E2N1C3N
https://m.edsoo.ru/K2E2N1C3N
https://m.edsoo.ru/D0Z5T3X7H
https://m.edsoo.ru/D0Z5T3X7H

coJieprKalieil KoHaeHcaTop" wiu
"Pacnipenenenue pazHocTu
MOTEHITMAIOB (HAMPSDKEHUS) TIPH
MOCJIeI0BATEILHOM COEIMHEHUHU
KOHJICHCATOPOB"

@U3HYECKUI IPAKTUKYM 110 TEME
"HccnemoBaHue CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB" MU

; "M3MepeHue yneabHOro https://m.edsoo.r
9 COIPOTHUBJICHUS TPOBOAHUKOB" HIIH wY607B2KTN
"HccnengoBaHue 3aBUCUMOCTH CUJIBI
TOKa OT HAIPSKEHUS IJIS JTAMITBI
HakauBaHusg"
DU3NYECKUI TPAKTUKYM I10 TEME
"HaGmronenue anexTpoiausa’ uim
) "U3mepenue 3apsiga 0JHOBAJIEHTHOTO
6 noHa" wnn "Hccnenosanue https://m.edsoo.r
0 3aBUCHUMOCTH COIIPOTUBIIEHUS wK8C6S1K4R
TEPMOPE3UCTOPA OT TEMIIEpaTyphl" WiIn
"CHsiTHE BOJBT-aMIIEPHON
XapaKTePUCTUKH aroaa"
1 PesepBHbIit ypok. O6001IeHNHE 1
6 CUCTEMATH3ALMS 3HAHUN 10 TEME hups medsoo.s
w/C9OIMSN6L
1 "KnnemaTtuka"
1 PezepaHblil ypok. O6o01eHue u
6 CUCTEMATU3AIMS 3HAHUH 10 TEME hips maodsoo.r
WI3XTBIZ7Z
2 "Ilmaamuka"
1 PesepBHbIil ypok. O6001IeHIE 1 https://m.edsoo.r
6 cucTeMaTu3aIys 3HaHUH 110 TeEME wWO972G3L5U



https://m.edsoo.ru/Y6O7B2K7N
https://m.edsoo.ru/Y6O7B2K7N
https://m.edsoo.ru/K8C6S1K4R
https://m.edsoo.ru/K8C6S1K4R
https://m.edsoo.ru/C9O1M5N6L
https://m.edsoo.ru/C9O1M5N6L
https://m.edsoo.ru/J3X7B7Z7Z
https://m.edsoo.ru/J3X7B7Z7Z
https://m.edsoo.ru/W9Z2G3L5U
https://m.edsoo.ru/W9Z2G3L5U

3 "CraTtuka TBEpa0rO TEeNna"

1 PezepaHblil ypok. O6o01eHue u

6 CHCTEMAaTH3aLMs 3HAHUH 10 TEME 1 Do il
& w/YSZOW2NIC

4 "3aKOHbI COXpaHEHUsI B MEXaHUKe"

| PesepBHbIil ypok. O6001IeHIE 1

6 cucTeMaTH3anus 3HaHUu| 110 TeMe 1 https://m.edsoo.r

5 "OCHOBBI MOJIEKYJISIPHOKUHETHYECKON w/D70Q5Y9YOE

teopun"

1 PesepBHbIil ypok. O6001eHIE 1

6 CHCTEMATH3AIMs 3HAHUH 110 TEME 1 Dips: m.cdaous
1 WI9N3R2Q4D

6 "Tepmonunamuka. TemnoBbsie MaluHbI"

| PesepBubIil ypok. O60011eHIE 1

6 cUcTeMaTH3aInsI 3HaHUM 110 TeMe | https://m.edsoo.r

7 "ArperaTHble COCTOSIHHS BEILIECTBA. wBSP1I0S9H

®da3oBsie niepexoibl"”

1 PesepBHbIit ypok. O600ImIeHNHE 1

6 cUCTEMATH3AaIMs 3HAHUH 110 TEME 1 Do il
1 WHSH5W3K5X

8 "JnexTpuueckoe mosie"

1 PesepBHblit ypok. O6001IeHNHE 1

6 CHCTEMaTH3alMsI 3HAHUH 10 TEME 1 Do il
1 ¢ WXSK1U9C2B

9 "TlocTOSIHHBIN AMEKTpUYECKUI TOK"

1 PesepBHbIil ypok. O6001IeHHE 1

7 CHCTEMAaTH3aLMs 3HAHUH 10 TEM 1 e

© H eMe WO2EIT1HA4Z
0 "ToKM B pa3Iu4HbIX cpenax”
OBUIEE KOJIMYECTBO YACOB I10 170 16

[MPOTPAMME



https://m.edsoo.ru/Y8Z0W2N9C
https://m.edsoo.ru/Y8Z0W2N9C
https://m.edsoo.ru/D7Q5Y9Y9E
https://m.edsoo.ru/D7Q5Y9Y9E
https://m.edsoo.ru/I9N3R2Q4D
https://m.edsoo.ru/I9N3R2Q4D
https://m.edsoo.ru/B5P1I0S9H
https://m.edsoo.ru/B5P1I0S9H
https://m.edsoo.ru/H8H5W3K5X
https://m.edsoo.ru/H8H5W3K5X
https://m.edsoo.ru/X8K1U9C2B
https://m.edsoo.ru/X8K1U9C2B
https://m.edsoo.ru/O2E1T1H4Z
https://m.edsoo.ru/O2E1T1H4Z

11 KUIACC

Ni KoJsun4yecTBo 4acoB DJIEKTPOHHBIE
U rena ypoxa Kourpoas | Tlpakruuec i[:;:eﬂ nudpposbIe
/ Bcero HBIE KHe . o0pasoBarelib
In padoThI padoTbI HbIe pecypchl
B3anmoneicTere NOCTOSIHHBIX
MAarHuTOB U IIPOBOAHUKOB C 1 https://m.edsoo.r
TOKOM. MarnutHoe mosie. w/G5G8C2GI9D
['unoteza Amnepa
BexTop MarHuTHOM UHAYKIWH.

5 [TpuHuun cynepno3unumn 1 https://m.edsoo.r
MarHuTHBIX noJieit. JInauu u/P4Q2U9F4X
MarHUTHOM MHIYKIIMH
MarsuTtHo€ 110J1€ IPOBOJHUKA C 1 https://m.edsoo.r
TokoM. OnbIT Dpcrena u/X4C5V6P3G

4 Cuna AMnepa, e€ HanpaBJICHUE U | https://m.edsoo.r
MOJYJIb w/QOM4X1X6J
Permere 3a1a4 1 https://m.edsoo.r

wP3Z0LOOOR
[IpumeneHue 3akoHa Amrepa.
6 DNEeKTpOU3MEPUTENBHBIE 1 A e
w/D812U2U00
puOOpbI
Cuna JlopeHiia, e€ HanpaBleHUE U

. MOAYJb. JIBUKEHUE 3apsSKEHHOMN 1 https://m.edsoo.r
YacTULI B ONHOPOIHOM w/X604U7R8A
MarHUTHOM TI0JIe
Pemenue 3a1ad 1 https://m.edsoo.r

w/K9I0C6Q3C



https://m.edsoo.ru/G5G8C2G9D
https://m.edsoo.ru/G5G8C2G9D
https://m.edsoo.ru/P4Q2U9F4X
https://m.edsoo.ru/P4Q2U9F4X
https://m.edsoo.ru/X4C5V6P3G
https://m.edsoo.ru/X4C5V6P3G
https://m.edsoo.ru/Q0M4X1X6J
https://m.edsoo.ru/Q0M4X1X6J
https://m.edsoo.ru/P3Z0L0O0R
https://m.edsoo.ru/P3Z0L0O0R
https://m.edsoo.ru/D8I2U2U0O
https://m.edsoo.ru/D8I2U2U0O
https://m.edsoo.ru/X6O4U7R8A
https://m.edsoo.ru/X6O4U7R8A
https://m.edsoo.ru/K9I0C6Q3C
https://m.edsoo.ru/K9I0C6Q3C

Pa6ora cunbl Jlopenna

https://m.edsoo.r

u/P7F8TOCS8S
1 PeleHe 3anad https://m.edsoo.r
0 A w/D8M2R6I8
MarauTHoOe 1moJie B BEIECTBE.
1 DeDDOMAMHETHKIL Taha- I https://m.edsoo.r
I PP > 1P WPIM6O3RTX
TUaMarHeTUKU
OCHOBHBIE CBOMCTBA
! dbeppomarnetukoB. [Ipumenenue hitps:/m.edsoo.r
2 pp P w/Q3Y8U3HSC
(dbeppoMarHeTuKoB
1 Pemtenue 3agad mo reme https://m.edsoo.r
3 "MaruurtHoe 1oJe" u/M400WS8B2A
1 Pemenne 3agay mo teme https://m.edsoo.r
4 "MaruuTtHoe 1moJje" wWRSN2I0V4X
SIBiIeHME DIIEKTPOMArHUTHOU
1 v [loToKk BeKToba https://m.edsoo.r
5 RO P WVIXTS8OH
MarHuTHON MHIYKITMH
1 https://m.edsoo.r
6 | 2AC mmyiwm WCTY3Q5DIF
1 3aKOH 3JIEKTPOMAarHUTHOMN https://m.edsoo.r
7 uHaykunu Papanes wE9060Q0S4L
1 BuxpeBoe anekTpruyeckoe moiie. https://m.edsoo.r
8 Toxu ®yko wL972D704]
1 OJ1C MHAYKIMYU B ABUKYIIUXCS https://m.edsoo.r
9 IPOBOIHUKAX wW2J8I1274G
2 Pelene 3anad https://m.edsoo.r
0 A w/JI109J0B6A
2 [TpaBuio Jlenma https://m.edsoo.r



https://m.edsoo.ru/P7F8T0C8S
https://m.edsoo.ru/P7F8T0C8S
https://m.edsoo.ru/D8M2R6I8Q
https://m.edsoo.ru/D8M2R6I8Q
https://m.edsoo.ru/P9M6O3R7X
https://m.edsoo.ru/P9M6O3R7X
https://m.edsoo.ru/Q3Y8U3H5C
https://m.edsoo.ru/Q3Y8U3H5C
https://m.edsoo.ru/M4O0W8B2A
https://m.edsoo.ru/M4O0W8B2A
https://m.edsoo.ru/R5N2I0V4X
https://m.edsoo.ru/R5N2I0V4X
https://m.edsoo.ru/V9X7S8O9H
https://m.edsoo.ru/V9X7S8O9H
https://m.edsoo.ru/C7Y3Q5D1F
https://m.edsoo.ru/C7Y3Q5D1F
https://m.edsoo.ru/E9O6Q0S4L
https://m.edsoo.ru/E9O6Q0S4L
https://m.edsoo.ru/L9Z2D7O4J
https://m.edsoo.ru/L9Z2D7O4J
https://m.edsoo.ru/W2J8I2Z4G
https://m.edsoo.ru/W2J8I2Z4G
https://m.edsoo.ru/J1Q9J0B6A
https://m.edsoo.ru/J1Q9J0B6A
https://m.edsoo.ru/K3G3Z5X5D

wK3G3Z5X5D

WNunyktuBHOCTh. Katymka
MHIYKTUBHOCTH B LIETH
IIOCTOSIHHOTO TOKa

https://m.edsoo.r
uw/D6M2P8B2M

SArnenne camonHaykiuu. JJ1C
CaMOWHIYKITUN

https://m.edsoo.r
uw/H711C9ES5)

3H€pFI/I$I MAar"HuTHOI'O IT10JIsA
KaTyIIKHU C TOKOM.
DJIEKTPOMArHuTHOE TOJie

https://m.edsoo.r
uw/C5L8W1D8O

Pemenune 3anau

https://m.edsoo.r
uw/B8G2R3W3M

O000111eHHE U CUCTEMATU3ALMS
3HAHUH 110 TEME
"OnexTpoaguHamuka'

https://m.edsoo.r
w/F5F1V2D7C

KonTponbhas pabota no teme
"OnexkrpoguHamMuka"

https://m.edsoo.r
wKOT5M2Y1S

KomnebarensHas cucrema.
CB00OOHBIE KOJIEOAHMS.
[Mapmonnueckue konedaHus

https://m.edsoo.r
wS8ESHOK6F

Kunematuueckoe u
JTUHAMUAYECKOE OMCAHUE
KOJIe0aTeIbHBIX IBUXKECHUN

https://m.edsoo.r

wA6S901V40Q

9HepreaneCKoe OIMKMCaHucC.
BriBOa AHAMHYECKOTO ONUCAaHUS
TapMOHHUYCCKHX KoJIeOaHHMH U3 UX
SHEPTCTUUCCKOTO U
KHMHEMAaTHYCCKOI'O OITMCaHUA

https://m.edsoo.r
wO4S4AHTTSX

Ammumntyzaa u ¢gaza kojaebaHui

https://m.edsoo.r
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wWTOIBCIYIL

[Tepron 1 yactoTa KoneOaHMIA.
[Teproa manbsix cBOOOAHBIX

3 KOJIEOAHMI MaTEMAaTHYECKOTO https://m.edsoo.r
2 MasTHUKA. [leproa cBOOOTHBIX w/U7S4U5V2L
KOJICOaHUH TPY>KUHHOTO
MasgTHHUKA
3aryxaroiue KoiaeOanusl.
3 BBII}{I XK I;-II{HLIG KoJIeOaHUs huips: maodsoo s
3 A ' WISD3X5G2P
Pe3onanc
3 P — https://m.edsoo.r
4 WZ3A8VOM2T
3 PellIeHIe 3a1a1 https://m.edsoo.r
5 A wJ1WI1AIF4P
Ypok-koH(pepeHus
3 "l\r/)lexaHHq(gcineLlco ebanus B hupse modsvo.r
6 5 wHOH4S6K4A
MY3bIKaJIbHBIX HHCTpyMEHTax"
O00011IEHNE U CUCTEMATHU3AIUS
3 3HAHUH 110 TeMe "MexaHnueckue hups maodsoo.r
7 wLOOODIX9R
KkoieOanus"
3 DIIeKTpOMarHuTHBIE KOJIeOaHusI. https://m.edsoo.r
8 KonebaTenbHbIi KOHTYD wB7D6D5CIR
®opmyna Tomcona. Csi3b
3 aMIUIATY]IBI 3apsiia KOHJIEHCATOpa https://m.edsoo.r
9 C aMIUTUTYIOM CHJIBI TOKA B wK2F8RIL3D
KOJIe0aTeIbHOM KOHTYPE
4 3aKOH COXpaHEHUsI YHEPTUHU B https://m.edsoo.r
0 HAIealIbHOM K0JIe0aTeIbHOM u/O4A0N20Q7R
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KOHTYpE

3aTYXaIOH_[I/Ie OJICKTPOMArHUTHBIC

4 KojeOaHus1. BeIHYK/IeHHbBIC i b
1 ORI WTATOMSUID
AIIEKTPOMATrHUTHBIC KOIeOaHus
[Tepemennsbiii Tok. Pesuctop u
4 COHICHCATOD B L https://m.edsoo.r
2 penerop B WEIE4RTVSY
MEPEMEHHOT0 TOKA
4 Karymka HHIyKTHBHOCTH B LIETIN https://m.edsoo.r
3 MEPEMEHHOT0 TOKa wX6Z0I5P10
4 3akoH OMa 1151 2JIEKTpUYECKOU https://m.edsoo.r
4 LU IEPEMEHHOT0 TOKA wY6ISM8K3U
MOIIHOCTh MEPEMEHHOTO TOKA.
4 AMIITUTYJHOE U IEHCTBYIOLIEE https://m.edsoo.r
5 3HAYEHUE CUJIbI TOKA U WwWATM2G9T4J
HATIPSDKEHUS
4 Pe3oHaHC B 3JIEKTPUYECKOM ICTTH e
6 P ! WTIW3T2P9B
4 Pertere 3ama https://m.edsoo.r
7 A WFQY4J4Z4P
WneanbHeblif TpancopmaTop.
4 IIpousBoacTBO, epesaya u https://m.edsoo.r
8 NOTpeOJICHUE 3IEKTPUIECKON w/Y2Q1A4U8R
SHEPTUu
DKOJIOTHYECKHE PUCKU TIPH
MIPOU3BOCTBE ANEKTPOIHEPIUHU.
4 Kp VDA HCHOHLBOEaHHﬂp https://m.edsoo.r
g | TP wO6L3KO0DOL

AJIEKTPOIHEPIUU B MIOBCEIHEBHOMN
JKU3HU
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Pentenue 3anau

https://m.edsoo.r
uw/A4X6R4Q4F

—_— N | O W

Pemenne 3anau

https://m.edsoo.r
w/I4E9R7F2G

O000111eHNE U CUCTEMATU3ALMS

5 AR O TeMe https://m.edsoo.r
2 wW/RIY40Q4B2V
"DnekTpoMarHuTHele KosebaHus"
MexaHnuyeckne BOJIHBI.
> XapakTepUCTUKU MEXAHUYECKUX hitps://m.cdsoo.r
3 p p w/Q6I8ROI7G
BOJIH
> CBoiicTBa MEXaHUYECKUX BOJTH https://m.edscor
4 . WV3Y3LIK7TI
5 3pvi. XapakTenucTHkI 35vka https://m.edsoo.r
5 YK AQPaKTCPHCTHIH 3BY WBILAI6H3L
Nudpa3Byk u yabTpa3ByK.
5 1 ql\)fOBOZSaF y;ISHTepHI/Iey https://m.edsoo.r
6 Y P w/F8G8O0CIN
OKPY’KAIOIIECH Cpe/Ibl
5 PeleHIe 3amad https://m.edsoo.r
7 A wO2D5B1LOH
DJeKTPOMArHUTHBIE BOJHBI.
> N3nyuenue »>ieKTpoOMarHuTHBIX hitps://m.cdsco.r
8 Y P WZ1J413U2M
BOJIH —
DHeprus 3eKTPOMardHuTHBIX
5 Bomi) CBOI‘/’ICT;: https://m.edsoo.r
9 ' wASVOF4E7T
AIIEKTPOMATrHUTHBIX BOJH
[IIxana 3MeKTpOMarHUTHBIX BOJIH.
6 IIpumMmeHeHue PIEKTPOMAarHUTHBIX https://m.edsoo.r
0 p P w/L4L9D8C2P

BOJIH B TCXHUKC H 6I>ITy
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[IpuHIIMIIBI paTHOCBS3U U

6 TeneBuaeHusd. Paguomokamus. https://m.edsoo.r
1 DJIEKTPOMArHuTHOE 3arpsi3HEHUE wR4T3L4Z6R
OKpYXaIoIIeH Cpebl
6 KonrpomnbHas pabora o Teme https://m.edsoo.r
2 "KonebaHus 1 BOIHBI" wI6T7C3INIG
6 CserT. 3aKOH NPSIMOJIUHENHOTO https://m.edsoo.r
3 pacrpoCcTpaHEeHUs CBETa w/DOI3C5NESP
Pemienue 3a1a4 Ha npuMEHEHNE
6 3aKOHA MPSIMOJUHEHHOTO AP Bl
4 p uw/OINBY4X4R
pacnpoCTpaHEeHUs CBETa
6 Otpaxxenue csera. [1nockoe https://m.edsoo.r
5 3epkanio. Cepuueckoe 3epkano wG3P8GOT2Y
[Ipenominenue cBera.
AOCOIIIOTHBIN U OTHOCUTEIbHBIN
6 [I0Ka3aTeNb MPEJIOMIICHHUS. https://m.edsoo.r
6 [TonHOE BHYTpEHHEE OTpAKEHHE. uw/QI9I5O3F2]
IIpenenbHbIN yroa NOIHOTO
BHYTPEHHETO OTPAXKEHUS
Pemenue 3anad Ha npUMEHEHUE
6 AKOHOB OTDAKEHILA Il https://m.edsoo.r
7 P WAGDOF409A
MIPEJIOMJICHUS CBETA
Xox mydent B mpusMe. ucnepcus
6 CB;[Fa yCJIO)KHBII)ﬁ COCTi 6eﬂ§ro T
8 ' wQ2P002F4H
cBerta. L{Ber
6 JInn3bl. ®OKyCHOE PacCTOSHUE U https://m.edsoo.r
9 ONTHUYECKas CUJIa JIMH3BI wWA2B2ASX1H
. https://m.edsoo.r
7 [Toctpoenue nzo0pakeHuii B

WWS5Y6ASH3E |
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JIMH3aX U UX CUCTCMaAXx.

0
VBenuueHue JIUH3bI
Pernienue 3ama4 Ha MOCTpOCHUE
7 . N https://m.edsoo.r
1 U300paKeHHUIA, TIOTYIaeMBbIX C WCASIHIYAA
[IOMOILBIO JINH3
7 ['ma3 kak onTuyeckas cucremMa hips maodsoo.r
2 w/MSL4Q8H2D
Pemrenue 3amaq. ITpenensl
7 o} I/IMeHI/IMOJ(:J[TI/I Fe(I))MI[eT UYECKOU hitps://m.cdsoo.r
3 P p wWISZ7R114B
OITUKHA
7 CKopocTb cBETa U METOBI €€ https://m.edsoo.r
4 M3MEPECHUS wE3Y8U6DON
7 Jlneniepens creta https://m.edsoo.r
5 P WV4ISZ3LSR
7 Virepdepenmus csera https://m.edsoo.r
6 pOEpEHiL WOI1S4WSX9K
KorepeHTHbIE HCTOUHUKHU.
7 S — https://m.edsoo.r
7 A wK2Z0K9S3U
MaKCHMYMOB U MUHHMYMOB
7 PelleHie 3amad https://m.edsoo.r
8 8 WR2C2GILYS
7 T T pm———— https://m.edsoo.r
o | P POEpEit WBIN6R7PIR
8 Tndppaxius crera https://m.edsoo.r
0 paKil W0203C478U
HppaKIUOHHASA PELIETKA.
8 gcg)(iﬂ: HaO0JIo Ie)HHsI TJIABHBIX huips: maodsoo.r
1 A w/YS5X5D1WS8P

MaKCHUMYMOB
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Pentenue 3anau

https://m.edsoo.r
w/G8UOS3XBC

ITonepedHOCTh CBETOBBIX BOJIH.
Ilonsipusanus ceera

https://m.edsoo.r
wLIATYSISI

Penrenue 3anau

https://m.edsoo.r
wI7TU2E3M7K

CBeTOoBBIC SIBJICHUS B IPUPOJIE

https://m.edsoo.r
WwWK2TIL2Z0F

O000111eHHE U CUCTEMATU3ALMS
3gagui mo reme "Onruka"

https://m.edsoo.r
wC6YBK3D3D

N 0| 0| |k~ 0| XN 0

KonTtponbnas paboTta mo teme
«OnTtuka»

https://m.edsoo.r
wPOFOVI1I2P

rpaHI/IIIBI MNPUMCHUMOCTHU

8 KJIACCUYECKON MEXaHUKH. 3aKOHbI https://m.edsoo.r
8 DJIEKTPOAUHAMHUKYU Y IIPUHIINIT w/GO6M2L.6T21
OTHOCHUTEIIbHOCTH
8 ITocTynatel cienuanbHOM TEOPUHU https://m.edsoo.r
9 OTHOCUTEJIBHOCTH uw/P6A3C4W2K
[IpocTpaHCcTBEHHO-BPEMEHHOU
unTepBail. [IpeobpazoBanus
9 JlopeHua. ¥YcnoBue NpU4UHHOCTH. https://m.edsoo.r
0 OTHOCUTENBHOCTD w/I0C7P4P0Y
OJIHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHH U COKPAILEHUE JITTUHBI
9 OHeprus 1 UMIYJIbC https://m.edsoo.r
1 PENATUBUCTCKON YaCTULIBI w/E2W3L5P4N
9 CBs13b MaccChl € SHEPTUEN U https://m.edsoo.r
2 HMMITYJIbCOM PEIIATUBUCTCKOM w/DS5ZON7F8G
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YaCTHUIIHI. 3Heprm[ IIOKOs

9 PaBHOBecHOE TemioBoe https://m.edsoo.r

3 W3JIy4YECHHUE wBO6I6RIHOE

9 JaKon eMelIeHis Buma https://m.edsoo.r

4 B wEIMOB2AON

9 I'mnore3a M. IInanka o kBaHTax. https://m.edsoo.r

5 DOTOHBI u/P1I5H6J3F

) DHeprust ¥ UMITyJIbC (OTOHA A e

6 P Y WR6MOPOR9Y

9 ®orto3dpdext. OnbiTol A. T https://m.edsoo.r

7 CroneroBa. 3akoHsl hoTordhdexTa u/G2P8C3J87Z
YpaBHeHue DUHIITEHA 115

9 dorosdexra. "KpacHas https://m.edsoo.r

8 - °P WC4C3PSUSK
rpanuna” goroaddexra

9 Jasnenue ceeta. OnbiTel [1. H. https://m.edsoo.r

9 Jlebenena WAIEIMT7X3N

1

0 BosiHOBBIE CBOICTBA YacTH hutps://m.edsoo.r

0 B W/YSX4J4AOM

| Bousnbl ne bpoiins. [{inuHa BOTHBI

0 ne bpoitist u pazmepsl 001acTi https://m.edsoo.r

1 JIOKAJIM3ALMK ABUKYIIEHCS wE1Y1B5Z27G
YaCTHIIBI

1

0 KopnyckyisipHO-BOIIHOBOM https://m.edsoo.r

5 Iyaus3Mm w/N4B0X9Y8Z

1 Judpakius 3JeKTpOHOB Ha https://m.edsoo.r

0 KpHUcCTaiax wLOK8H4E7TW
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Crienuduika u3mMepeHuit B
Mukpomupe. COOTHOLIEHUS
HeonpenenéuHocteii ['elizendepra

https://m.edsoo.r
uw/10Z9S9A0W

Pemenue rpaduueckux 3agau

https://m.edsoo.r
wP2D8YST3M

AN O Rl O = O —=|W

Pemenne pacu€THbIX 3a1a4

https://m.edsoo.r
WROF6H2721

N O =

Konrpomnbnas pabora no remam:
"Ocuorl CTO",
"KopmyckynsipHO-BOIHOBOM
JTyanusm"

https://m.edsoo.r
wWOSWIRST8J

OMBITE IO HCCICAOBAHHUIO
crpoeHus aroMa. [Inanerapnas
Mozeinb aroma Pesepdopaa

https://m.edsoo.r

w/N282T204T

IToctynatel bopa

https://m.edsoo.r
uw/VIDIK7GOM

Bunsl cniektpoB. CrieKTp ypoBHEH
SHEpPrUM aToMa BOJ0pO/ia

https://m.edsoo.r
u/S6H905N3V

CrioHTaHHOE B BBIHY>KACHHOC
HN3IY4YCHUC CBETA

https://m.edsoo.r
uw/P4C1J804M

—_ == = = O = = O O = oo O =

Jlazep

https://m.edsoo.r
wDIPIJ8BIK
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https://m.edsoo.ru/O5W1R8T8J
https://m.edsoo.ru/N2S2T2Q4T
https://m.edsoo.ru/N2S2T2Q4T
https://m.edsoo.ru/V9D9K7G0M
https://m.edsoo.ru/V9D9K7G0M
https://m.edsoo.ru/S6H9O5N3V
https://m.edsoo.ru/S6H9O5N3V
https://m.edsoo.ru/P4C1J8O4M
https://m.edsoo.ru/P4C1J8O4M
https://m.edsoo.ru/D9P9J8B1K
https://m.edsoo.ru/D9P9J8B1K

Hyxnonnas monens siapa
['eiizenbepra-lBanenko. 3apsia u
MaccoBO€ 4KCIIO sAapa. M30Tonsl.
PannoaxTuBHOCTH

https://m.edsoo.r
w/I8J6K7ESN

3aKOH paIMOAaKTUBHOI'O paclaja.
CBoiicTBa HOHU3UPYIOILIETO
u3inyuyeHus. Bnusaaue
PaaMOaKTUBHOCTH Ha KUBbIE
opra"usmsl. /lozumerpus

https://m.edsoo.r
w/U2WI1K6NSN

OHeprus CBA3M HyKJIOHOB B S7pE.
SAnepubie cunbl. Jlepexkt Maccbl
anpa. SlnepHsie peakuuu.
SAnepusie peaktopsl. [Ipobnemsl
YIIPaBJISIEMOT0 TEPMOSIEPHOTO
CHHTE3a. DKOJIOTUYECKHE aCTIEKThI
Pa3BUTHSA SAACPHON SHEPTETUKHU

https://m.edsoo.r
w/14021100J)

Meroabl peructpauuu u
MCCJIEIOBAHUS DJIEMEHTAPHBIX
yacTtull. DyHnameHTanbHbIe
B3aUMOJICUCTBUS. bapuoHsl,
ME30HBI U JIENITOHEL.
[IpencraBnenue o CrangapTHOM
Mojenu. KBapk-riitooHHas MOJEb
aJpOHOB

https://m.edsoo.r
wH7WSI2M8U

du3uka 3a npeaeaaMu
CrannmaptHoit monenu. TémHas
MaTepus U TEMHas SHEPTHUsl.
EnuHCcTBO M3uyeckoit KapTHHBI

https://m.edsoo.r

wZ2Q9U3C6Y



https://m.edsoo.ru/I8J6K7E5N
https://m.edsoo.ru/I8J6K7E5N
https://m.edsoo.ru/U2W1K6N5N
https://m.edsoo.ru/U2W1K6N5N
https://m.edsoo.ru/I4O2I1O0J
https://m.edsoo.ru/I4O2I1O0J
https://m.edsoo.ru/H7W5I2M8U
https://m.edsoo.ru/H7W5I2M8U
https://m.edsoo.ru/Z2Q9U3C6Y
https://m.edsoo.ru/Z2Q9U3C6Y

MHUpa

1

) Oransl pa3BUTUS ACTPOHOMHUHU. https://m.edsoo.r

2 3HavYeHHe aCTPOHOMUU WwNORBIIGIM

| [TpuMeHUMOCTB 3aKOHOB (PU3HKH

1 JUTsL OOBbSICHEHUSI IPUPO/IBI https://m.edsoo.r

9 KOCMHUYECKHUX 00BEKTOB. MeETOIbI uw/17Q8F60Q6Y
aCTPOHOMUYECKUX UCCIENOBAHUI

1 CoBpeMeHHBIE ONTUYECKHE

2 TEJIECKOIIBI, PaIHOTEIECKOITBI Miips: m.edsous

- bad : WCAX006YOW

0 BHeaTMoc(epHast aCTpOHOMMUS

1 Bun 38é3nnoro ueda. Co3sesnus,

2 SIPKHUE 3BE3/bI, INIAHETHI, X hitps://m.edsoo.r

p ABL, ’ WNIZITIVIK

1 BHUJIUMOE OBIDKEHUE

| Comnneunas cuctema. ComHile.

5 CosnHeyHast aKTUBHOCTb. https://m.edsoo.r

5 Ucrounuk sneprun CosHia u wD6X4E3L1E
3BE3/I

| 3BE3bI, NX OCHOBHEIE

5 XapaxkTepucTUKU. Jluarpamma https://m.edsoo.r

3 "CreKTpaJIbHBIN KJ1acc — wE2H6USP20
CBETUMOCTD"

1 .

) 3Be3bI TIIaBHOHU https://m.edsoo.r

4 MOCJIEAOBATEIBHOCTH w/SSHOM6S0V

1 BuyTpennee crpoeHue 3BE311.

) CoBpeMeHHbIE MPEICTABICHUS O https://m.edsoo.r

5 HPOUCXOKIEHUH M DBOJIIOLIMN WM3MSYOC8W

COJ'IHI_Ia U 3BE3I. OTaIlbl )XU3HU



https://m.edsoo.ru/N0R8I1G1M
https://m.edsoo.ru/N0R8I1G1M
https://m.edsoo.ru/I7Q8F6Q6Y
https://m.edsoo.ru/I7Q8F6Q6Y
https://m.edsoo.ru/C4X0Q6Y0W
https://m.edsoo.ru/C4X0Q6Y0W
https://m.edsoo.ru/N1Z1T9V9K
https://m.edsoo.ru/N1Z1T9V9K
https://m.edsoo.ru/D6X4E3L1E
https://m.edsoo.ru/D6X4E3L1E
https://m.edsoo.ru/E2H6U8P2O
https://m.edsoo.ru/E2H6U8P2O
https://m.edsoo.ru/S5H0M6S0V
https://m.edsoo.ru/S5H0M6S0V
https://m.edsoo.ru/M3M5Y0C8W
https://m.edsoo.ru/M3M5Y0C8W

3BE3

Maineunsii Ilyte — Hama

https://m.edsoo.r

2 lNanaktuka. TUIBI ranakTUK. WESDOCSFGB
6 YEpHble AbIPHI B sipax rajJakTHK
Bcenennas. Pacuimpenue
1 .
) Bcenennoii. 3akon Xab60:ma. https://m.edsoo.r
Teopus bosboro B3peIBa. wWOI9REWIY1Y
! PenukToBoe n3nyyeHue
; MacmtabHast CTpyKTypa https://m.edsoo.r
2 Bcenennoii. MeraranakTtuka w/Q4F3H31 4K
1 ,
5 Hepeménnsie mpoOiembl https://m.edsoo.r
9 aCTPOHOMUH uw/O6NSDOXTM
@uU3HYECKU IPAKTUKYM 110 TEME
"HccnenoBanue MarHUTHOTO MOJIS
| MMOCTOSIHHBIX MarHUTOB" MJTH
3 "HccnenoBanue cBOWCTB https://m.edsoo.r
0 (beppoMarHeTUKOB" MU wE6ESG3VOW
"UcciaenoBanue AeHCTBUA
MIOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM"
@uU3HYECKUl MPAKTUKYM 110 TEME
"U3mepenue cunbl Ammnepa" ninu
1 "N3y4yeHune 3aBUCUMOCTH CHJIbI
3 AMIiepa OT CHJIbI TOKa" HIIH e e
WV7STNOF2P
1 "OnpeneneHre MarHUTHOM

MHIYKIIUH HA OCHOBE U3MEPEHUS
cuibl Amnepa"



https://m.edsoo.ru/E5D0C5F6B
https://m.edsoo.ru/E5D0C5F6B
https://m.edsoo.ru/O9R8W9Y1Y
https://m.edsoo.ru/O9R8W9Y1Y
https://m.edsoo.ru/Q4F3H3L4K
https://m.edsoo.ru/Q4F3H3L4K
https://m.edsoo.ru/O6N5D0X7M
https://m.edsoo.ru/O6N5D0X7M
https://m.edsoo.ru/E6E5G3V9W
https://m.edsoo.ru/E6E5G3V9W
https://m.edsoo.ru/V7S7N9F2P
https://m.edsoo.ru/V7S7N9F2P

@uU3HYECKUI IPAKTUKYM 110 TEME

1 "HccnenoBadue SIBIECHUS
3 AJICKTPOMArHUTHOW WHAYKIIHH" et
P AR wP2L3A0D3N
2 unu "OnpeneneHue HHAYKIUHA
BUXPEBOTO MarHUTHOTO 101"
@U3HYECKUI IPAKTUKYM 110 TEME
1 "HccnenoBadue SIBIEHUS
3 camomuaykiuu" win "Coopka e
AVE P w/VAN3VODIA
3 MOJIEH 3JIEKTPOMArHUTHOTO
reHeparopa"
| @U3HYECKUI IPAKTUKYM 110 TEME
3 "N3mepenue nepuoia CBOOOAHBIX https://m.edsoo.r
4 KoJIeOaHMI HUTSHOTO U wT8UTRAX6L
MPY>KUHHOTO MasiTHUKOB"
1 @uU3HYECKU IPAKTUKYM 110 TEME
3 "[IpeobpazoBaHmue YHEPTUU B T
peoop P WG6ISZ1B2E
5 NPYXUHHOM MasiTHUKE"
PuU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTo
| TOKa Yepe3 MOCJIeI0BATEILHO
3 COEIMHEHHBIE KOHAEHCATOD, https://m.edsoo.r
o | xatymxy u pesucrop” wmn WD3PEAOX6N
"UccnenoBanue pabOThI
HMCTOYHUKOB CBETA B IIETIH
MEePEMEHHOT0 ToKa"
1 @U3HYECKUI IPAKTUKYM 110 TEME
3 "N3ydeHune napaMeTpoB 3BYKOBOU Al L
Y PaMETpoB 3By wDSF2V279S
7 BOJIHBI"
1 @U3HYECKUI IPAKTUKYM 110 TEME https://m.edsoo.r



https://m.edsoo.ru/P2L3A0D3N
https://m.edsoo.ru/P2L3A0D3N
https://m.edsoo.ru/V4N3V0D9A
https://m.edsoo.ru/V4N3V0D9A
https://m.edsoo.ru/T8U7R4X6L
https://m.edsoo.ru/T8U7R4X6L
https://m.edsoo.ru/G6J5Z1B2E
https://m.edsoo.ru/G6J5Z1B2E
https://m.edsoo.ru/D3P8A0X6N
https://m.edsoo.ru/D3P8A0X6N
https://m.edsoo.ru/D8F2V2Z9S
https://m.edsoo.ru/D8F2V2Z9S
https://m.edsoo.ru/H4K4I4M0K

"N3mepenue nokasarens
MIPEJIOMJIEHUS CTEKJIA" WK
"[Tonyuenue n3o0pakxeHus B
CHUCTEME U3 IJIOCKOTO 3epKajia U
JIMH3BI"

uw/H4K414MOK

@U3HYECKUI IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSIHUS OT
BelIeCTBa (Ha IPUMEPE KUTKUX
nuH3)" wm "3mepenue
(OKYCHOTO pacCcTOSTHUS
pacceuBaroIIMX JIUH3"

https://m.edsoo.r

wHA4C3SO0KSV

OU3NYECKUI TPAKTUKYM 10 TEME
"Habmonenue nudpakmmm,
uHTEepEPEHITUN U TOJIIpU3AIUT
cBera"

https://m.edsoo.r

wN3M1B5H4B

@uU3HYECKU MPAKTUKYM II0 TEME
"OnpeneneHue UMITyJibca U
SHEPTUU PENSTUBUCTCKUX YACTHULL
(o ororpadusm Tpekon
3apsKEHHBIX YAaCTULl B MATHUTHOM
nose)"

https://m.edsoo.r

WFODSMSH2E

OU3NYECKUI TPAKTHUKYM I10 TEME
"U3mepenue noctosinHou [lnanka
Ha OCHOBE HCCIIE0BaHUS
dororddexra" mnum
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA YEPE3 CBETOAMO/ OT
HanpspkeHus"

https://m.edsoo.r

wB6Y1TIC2U



https://m.edsoo.ru/H4K4I4M0K
https://m.edsoo.ru/H4C3S0K5V
https://m.edsoo.ru/H4C3S0K5V
https://m.edsoo.ru/N3M1B5H4B
https://m.edsoo.ru/N3M1B5H4B
https://m.edsoo.ru/F9D5M5H2E
https://m.edsoo.ru/F9D5M5H2E
https://m.edsoo.ru/B6Y1T9C2U
https://m.edsoo.ru/B6Y1T9C2U

@uU3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa
pPa3pe)EHHOr0 aTOMapHOIo
BOZIOPOJA U U3MEPEHUE
nocTostHHOM Pumbepra"

https://m.edsoo.r
w/TS5NOJ9D6N

@U3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue painoaKTHBHOTO
(dhoHa C UCTIOJIL30BAaHUEM
nozumetpa win "M3ydyenue
MOTJIOUICHHs OeTa-4yacTHIl
aTrOMUHHEM"

https://m.edsoo.r

w/Q2D701P3J

@uU3HYECKU MPAKTUKYM IO TEME
"HabOmronenus 38€34H0T0 HeOa
HEBOOPYKEHHBIM TJIa30M C
HCITOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONIPEACIICHUS
IIOJIOKEHHUS HEOECHBIX 00OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3usi CeBepHOro nosyuapus
U sSipKue 3BE3BI" WIN
"Habmronenus B Teneckorn JIyHsI,
IJIaHET, TYMAHHOCTEH U 3BE3THBIX
CKOIUICHHUI"

https://m.edsoo.r
w/NOXOMOWI1P

O00011IeHNE U CHCTEMATH3AIIHS
3HaHui. Ponb ¢puzuku u
aCTPOHOMHUH B IKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIMAIbHON 1
ATUYECKOH cdepax IesaTeTbHOCTH
YyesIoBeKa

https://m.edsoo.r
wT7STUSA9F



https://m.edsoo.ru/T5N0J9D6N
https://m.edsoo.ru/T5N0J9D6N
https://m.edsoo.ru/Q2D7O1P3J
https://m.edsoo.ru/Q2D7O1P3J
https://m.edsoo.ru/N0X0M0W1P
https://m.edsoo.ru/N0X0M0W1P
https://m.edsoo.ru/T7S7U5A9F
https://m.edsoo.ru/T7S7U5A9F

O00011eHUE U CUCTEMATU3ALIMS

1
4 3HaHuil. Ponb 1 MecTo Gpusuku u https://m.edsoo.r
7 aCTPOHOMHUHU B COBPEMEHHOM w/D3X0E9JSF
Hay4YHOU KapTUHE MHpPa
O0001IeHNE U CHCTEMATH3AINS
3HaHWi. Pons Gusndeckoil Teopun
| B (hpopMuUpOBaHUY TIPEICTABICHUNA
4 0 pU3MYECKOM KapTHHE MHPA, https://m.edsoo.r
3 MecTO (U3UYECKON KapTHHBI MUPa w/O9Z3W6E2M
B 00IIEM psATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE
1
4 O000111eHNE U CUCTEMATU3ALMS https://m.edsoo.r
9 3HaHu# 1Mo TeMe "KuHemaruka" u/S0X9P3D3B
1
5 O0600611IeHNE U CUCTEMATHU3ALUS https://m.edsoo.r
0 3HaHu# 1Mo TeMme "KuHemaruka" u/A3P8X2K5G
1
5 O0001IeHrEe U CHUCTEMATH3AIINS https://m.edsoo.r
) 3HaHu# 1Mo teme "J{uHamuka" u/X2C7H4U4X
1 O00011eHNE U CHCTEMATH3ALINS hitos. /mod
PS://M.CdS00.1r
5 sHauui 1mo teme "CraTtuka
> | tnepaoro tena" wT7D1M4U7C
1 O000111eHNE U CUCTEMATU3ALMS
. " https://m.edsoo.r
5 3HAHUH 10 TEME "3aKOHBI /WLI3TODSO
3 COXPAaHEHHUS B MEXaHHKe"
1 O0001eHNEe U cUCTEMATU3aLUs https://m.edsoo.r
5 3HaHUH 110 TeMe "OCHOBEI u/F3F6A805I



https://m.edsoo.ru/D3X0E9J8F
https://m.edsoo.ru/D3X0E9J8F
https://m.edsoo.ru/O9Z3W6E2M
https://m.edsoo.ru/O9Z3W6E2M
https://m.edsoo.ru/S0X9P3D3B
https://m.edsoo.ru/S0X9P3D3B
https://m.edsoo.ru/A3P8X2K5G
https://m.edsoo.ru/A3P8X2K5G
https://m.edsoo.ru/X2C7H4U4X
https://m.edsoo.ru/X2C7H4U4X
https://m.edsoo.ru/T7D1M4U7C
https://m.edsoo.ru/T7D1M4U7C
https://m.edsoo.ru/W1J3T0D8O
https://m.edsoo.ru/W1J3T0D8O
https://m.edsoo.ru/F3F6A8Q5I
https://m.edsoo.ru/F3F6A8Q5I

MOJIEKYJIIPHO-KUHETUYECKOMN

4 "
TEOpUHU
| O00011IEHNE U CUCTEMATHU3AIUS
5 3HAHUH 110 TEME https://m.edsoo.r
5 "Tepmonunamuka. TemnoBbie wT1C926Y9]
MaIuge!"
| O00011IEHNE U CUCTEMATHU3AIUS
5 3HaHUU 10 TeMe "ArperaTHble https://m.edsoo.r
6 cocTosHus BenlecTBa. MazoBbIie wY9J8J3BIG
nepexonl"
1 O000111eHHE U CUCTEMATU3ALMS hitos://m.ed
ps://m.edsoo.r
5 3HAHHUHU 110 TeMe "DIIEKTPUUECKOE
p w/P3V2N4G70
7 mmone"
1 O000111eHre U CUCTEMATU3ALMS D
ps://m.edsoo.r
5 3HaHUH 110 TeMe "TloCTOSTHHBIN
B w/RIE6MSLOT
8 AIEKTPUUECKUNA TOK"
1 O00011IEHNE U CUCTEMATH3ALIIS
5 3HaHui 1o teMme "Toku B hitps:/m.cdsoo.r
. WHIK3Q204W
9 Pa3IMYHBIX CpEIax
1 O00011IEHNE U CUCTEMATHU3ALIUS hitos:/m.ed
PS.//M.€dS00.1r
6 3HaHUH 110 TeMe "MarautHoe
w/W5D2V6STW
0 mose"
1 PezepaHblil ypok. O0o01eHue u bttos:/fmed
N ps://m.edsoo.r
6 CUCTEMATU3AIMS 3HAHUN 10 TEME WB3FTO5C LF
1 "DJeKTpOMarHuTHasE UHIyKUIUs"
1 PesepBHbIil ypok. O6001IeHIE 1 hitos:/m.ed
ps://m.edsoo.r
6 cucTeMaTH3alys 3HAHUH 110 TeMe
. . WEIY1A2HIL
2 Mexannueckue KojieOaHus



https://m.edsoo.ru/T1C9Z6Y9J
https://m.edsoo.ru/T1C9Z6Y9J
https://m.edsoo.ru/Y9J8J3B9G
https://m.edsoo.ru/Y9J8J3B9G
https://m.edsoo.ru/P3V2N4G7Q
https://m.edsoo.ru/P3V2N4G7Q
https://m.edsoo.ru/R1E6M5L0T
https://m.edsoo.ru/R1E6M5L0T
https://m.edsoo.ru/H1K3Q2Q4W
https://m.edsoo.ru/H1K3Q2Q4W
https://m.edsoo.ru/W5D2V6S7W
https://m.edsoo.ru/W5D2V6S7W
https://m.edsoo.ru/B3F7O5C1F
https://m.edsoo.ru/B3F7O5C1F
https://m.edsoo.ru/E1Y1A2H9L
https://m.edsoo.ru/E1Y1A2H9L

1 PesepBHbIil ypok. O60011eHIE 1

https://m.edsoo.r

6 CUCTEMATH3ALMS 3HAHUN 110 TEME 1 WESSOPTESV
3 "JyIeKTpOMarHuTHEIE KosieOanus "
1 PesepBHbIit ypok. O6001IeHNE 1
6 CUCTEMAaTHU3aLUs 3HAHUHU 110 TEME 1 https://m.edsoo.r
4 "MexaHu4ecKue u wWITR6C5SM4A
AJIEKTPOMArHUTHBIE BOJIHBI"
1 PesepBHbIit ypok. O6001IeHNE 1
6 CUCTEMATU3ALMS 3HAHUN 110 TEME 1 hitps://m.edsoo.r
. WM4WSISR8V
5 "Ontuka"
1 PesepBHblit ypok. O600111eHNE U
6 CUCTEMATU3AIMS 3HAHUN 10 TEME 1 hips. modsoo.r
5 WV9Z5U6PIN
6 "Ocuoser CTO"
| PesepBHbIil ypok. O6001eHIE 1
6 cucTeMaTH3aIHs 3HAaHUH 110 TeMe 1 https://m.edsoo.r
7 "KopryckyasipHO-BOJIHOBOM w/O2USX7K4
Tyanusm"
1 PesepBHbIil ypok. O6001eHrE 1
6 CHCTEMaTH3alMsA 3HAHUH 110 TEME 1 hitps://m.edsoo.r
& wWU1Q9R3SSP
8 "®dusuka aroma"
| PesepBHeIit ypok. O600IICHHE 1
6 CUCTEMAaTHU3alUs 3HAHUHU II0 TEME | https://m.edsoo.r
9 "®u3rKa aTOMHOIO A1pa U w/BOY1C2P3
AJIEMEHTAPHBIX YACTHUIL"
1 PesepBHeIii ypok. O600IIeHNE 1
7 CUCTEMATH3ALMS 3HAHUN 110 TEME 1 hitps://m.edsoo.r
H WS5R2WIFTG
0 "OnemeHThI acTpodu3uku”
OBIIEE KOJIMYECTBO HACOB 170 16

110 [IPOTPAMME



https://m.edsoo.ru/F8S9P7F8V
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https://m.edsoo.ru/B0Y1C2P3Q
https://m.edsoo.ru/B0Y1C2P3Q
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https://m.edsoo.ru/S5R2W9F7G




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMDBI10 KJIACC

Kon
NMpoBepPsieMOro
pe3yjabTarta

10.1

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 001ero oopa3oBanusi

JleMoHCTpHpOBaTh Ha IpUMEpax poJib U MecTO (HU3UKHU B (POPMHUPOBAHUHI
COBPEMEHHOM HAy4YHOW KapTHHBI MHpPa, B PAa3BUTHU COBPEMEHHOU
TEXHUKHU U TEXHOJOTHIl, B IPAKTUUECKON AESITENbHOCTH JTIOACH

10.2

Y4YuTBIBaTh TPaHUIBI NPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJeNei:
MaTepuaibHasi TOYKa, WHEpUHaIbHAsA CHCTEMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJO, UICAIbHBIN Ta3; MOACIH CTPOCHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEJ, TOYEUHBIA DIEKTPUUYECKUM 3apsAl — TpU pPEHICHUU
bu3nYecKuX 3a1a4u

10.3

Pacno3naBare (usmueckue siBiaeHHs (IIPOIECCH) M OOBSICHATH HMX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOW Teopuu
CTPOEHHMS  BEIIeCTBA W DJIGKTPOJMHAMUKHU:  pPAaBHOMEpHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABHKEHHE, CBOOOIHOE MajieHue Tell,
JBIDKEHUE 0 OKPYKHOCTH, MHEpILUs, B3aumojeiictBue ten; auddysus,
OpOYHOBCKOE [JBM)KEHHE, CTPOCHHE JKUAKOCTEH W TBEPABIX Ted,
u3MeHeHne o0bEMa Ted NpU HarpeBaHuu (OXJAXKICHHM), TEIJIOBOE
paBHOBECHE, HCIApEHUE, KOHICHCALMs, IUIABJIEHUE, KpUCTAJIU3aLus,
KWUIIEHUE, BIaXHOCTh BO3/yXa, IOBBIIICHHE JaBJICHHUS Ta3a IpPHU €ro
HarpeBaHUU B 3aKPBITOM COCYJI€, CBS3b MEXKIY NapaMeTpamMH COCTOSHUS
ra3a B HU30Ipolieccax; MIEKTPU3aLUs Tell, B3aUMOACHCTBHIE 3aps 0B

10.4

OnuceIBaTh MEXAaHHUYCCKOC JABHIKCHUC, HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IG
BCJIMYMHBI: KOOpAHWHATA, IIYyTb, IMNCPEMCHICHUC, CKOPOCTb, YCKOPCHUC,
Macca Teja, Cujia, UMITYJIbC TCJId, KWHCTUYCCKAs SHCPIrus, MOTCHIUAJIbHAs
OHEprusd, MEXAaHNYCCKasa pa60Ta, MCXaHUYCCKasds MOINHOCTL;, IIpU
OIMMCAHUU IIPABUJIIBHO TPAKTOBATH (bnanecxm‘/i CMBICJI HCIIOJIB3yEMBIX
BCIIMYHUH, HX 0003HaUYeHHsI U €AWHNUIbI, HaAXOAUTH (bOpMy.TIBI,
CBA3bIBAIOIINUEC JJAaHHYTO (bH?)H‘lCCKYIO BCIIMYHHY C APYT'HMH BCIIMUYMHAMUA

10.5

OnuceiBaTh U3y4YEHHBIE TEIUIOBbIE CBOWCTBA TE€J M TEIUIOBHIE SIBJICHMUS,
UCHIONB3YSl (pU3MUecKHe BEJIWYUHBL: JlaBJIeHHE Ta3a, TeMIleparypa,
CpelHsiss KUHETUYeCKas SHEprusi XaoTUYECKOro JIBHKEHUS MOJIEKY,
CpPEHEKBaJIpaTU4YHasi CKOPOCTb  MOJEKYJ, KOJHMYECTBO  TEIUIOTHI,
BHYTpEHHSIs dHEprusi, pabora raza, kodQPHUIMEHT MOJIE3HOTO ACHCTBUS
TEIJIOBOTO  JBUTATENsl; NpPU  ONHCAHUM NPaBUIBHO  TPAaKTOBAaTh
¢u3uueckuif CMBICT HCHOJB3YEMBIX BEIMYMH, HX OOO3HA4YEeHUS W
€MHUIIBI, HAXOJIUTh (OPMYIbI, CBS3BIBAIONINE JAHHYIO (PU3HUECKYIO
BEJIMYUHY C IPYTUMHU BEJIMYUHAM

10.6

OmnuceBaTh HU3Yy4YCHHBIC QJICKTPHUICCKUC CBOMCTBa BCIICCTBA H




AIEKTPUUECKHUE ABJICHUS (TIPOILECCHI), HCTIONB3YS (PU3HMUECKUE BETUUNHBI:
AIIEKTPUYECKUI 3apsif, DJIEKTPUYECKOE TMO0je, HamnpsKEHHOCTh IO,
NOTEHLMAN, pPa3HOCTh MOTEHLMAJIOB, NPU ONUCAHUH MPABUIBHO
TpakTOoBaThb  (U3UYECKUH  CMBICI  HCIONB3YEMbIX  BEIMYMH, HUX
0003HAYECHHSI M €IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(bU3NYECKYIO BETUYUHY C APYTUMU BEIMUYMHAMU

10.7

aHAJTU3UpOBaTh  (U3MYECKUE TPOIECCHl W  SBICHUSA, HCIOJb3YsI
(dbu3nYecKre 3aKOHBI M MPUHIIMIBL: 3aKOH BCEMUpPHOTO TaroTeHus, I, Il u
IIT 3akonbl HetoTOHA, 3aKOH COXpPAHEHUS MEXaHMYECKOW SHEPIUH, 3aKOH
COXpPaHEHHUS HMIIYJIbCA, MPHUHIMI CYNEPIO3ULUU CHJI, TMPUHIHI
paBHOMpABUsI  HMHEPIHUAIBHBIX  CHCTEM  OTCuéTa;  MOJICKYJISPHO-
KMHETHUYECKYI0 TEOpPUIO CTPOCHHUSI BELIECTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpelHe KHHETHYECKON SHEpPruM TEIUIOBOTO JBWXXEHHUS MOJIEKYJ C
a0COJIIOTHOW TeMIIepaTypor, TMEpPBbI 3aKOH TEPMOIUHAMUKH; 3aKOH
COXpaHEHHUS MEKTPUIECKOTO 3apsija, 3akoH KyioHa; mpu 3ToM pa3indarh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE
ycoBus (TpaHUIlbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHbBIC NPUHIMIBI JCWCTBUS MAIIWH, OPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3nuyarh yCIOBHSA HX 0O€30IacHOro
WCIIOJIb30BAHNUs B IOBCETHEBHOW KU3HU

10.9

BBINONHATE AKCIIEPUMEHTHI IO UCCIENOBAHUIO (DU3MYECKHUX SBICHUN U
nmponeccoB € HUCIOJIb30BAHUCM IMPSAMBIX U KOCBCHHBIX H3MCpCHHﬁ; npu
3ToM (opMmynHpoBaTh MpodiemMy (3amady) M TUIOTE3y Y4eOHOTro
IKCIIEPUMEHTa, COOMPATh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000pYIOBaHUS,
IIPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

10.10

OcymiecTBasATh NpsMble U KOCBEHHBIE U3MEPEHUsS] (PU3MUECKUX BEIUYHH;
IpU 3TOM BBIOMpATh ONTHUMAJIBHBIN COCO0 M3MEPEHUS M HCIIOJIB30BaTh
MU3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM

10.11

HccnemoBaTh 3aBUCUMOCTH  MEXKAY (DH3UYECKHMMH BCIMYHMHAMH  C
UCTIOJIb30BAHUEM TMPSIMBIX HM3MEPEHH; TpPU 3TOM KOHCTPYHUPOBAThH
YCTaHOBKY, (HUKCUPOBATh pE3yNbTaThl MOIYYEHHOW 3aBHCHUMOCTH
bu3NYECKUX BENMYMH B BHUJE TAOMUI] M TpauKOB, e1aTh BBHIBOABI IO
pe3ynbTaTaM UCCIICIOBAHHUS

10.12

CoGumoath npaBuiia 6€30MacHOrO TPy/Aa MPH MPOBEICHUN UCCIIETOBAHUI
B paMKax Yy4eOHOro OSKCIIEPHUMEHTa, Y4YeOHO-HUCCIIEAOBATEIBLCKOW |
MPOCKTHOM JIEATEILHOCTH C MCIIOJIb30BAaHHUEM W3MEPHUTEBHBIX YCTPONCTB
1 JIabOopaTOPHOTO 00OPYIOBAHHUS

10.13

Pemate pacuérHbie 3amauu C SBHO 3aJaHHOW (DU3MYECKOW MOJCIbIO,
UCTIONB3YSl (DU3MUECKHE 3aKOHBI W TPUHIMUIBI, Ha OCHOBE aHaln3a
YCIIOBUS 33aJ]a4i BHIOMpATh (PU3NYECKYIO MOJEINb, BBIICIATh (PU3UUECKHE
BEJIMYMUHBI U (OpMyJBI, HEOOXOAMMBIE Al €€ peIleHHs, MPOBOIUTH
pacy€Thl U OLIEHWBATh PEATHHOCTH MOJTYYEHHOTO 3HaueHHs (PU3NUECKOI
BCJIINYMHBI




10.14

Pemats Ka4eCTBEHHBIC 3a1a4H: BBICTPAUBATH JIOTUYECKH
HEMPOTHBOPEUUBYIO LEMOYKY PACCYXJACHUW C OMOpPOHM Ha H3YUYEHHBIE
3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS

10.15

Wcnonp3oBarh mpu  pemieHUH  y4eOHBIX  3ajjad  COBPEMEHHBIC
UHPOPMALIMOHHBIE TEXHOJOTMHM IS TOHCKA, CTPYKTYpHUPOBaHUS,
UHTEPIpETallMd ¥ TPEJICTABICHUS Y4YeOHOW M Hay4YHO-IOITYJISPHOI
uHbOpMallMy, MOJYYEHHON W3 pPAa3lIMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATh M10JIy4aeMyt0 HHPOPMALIUIO

10.16

[IpuBoauTh TpUMEpPHl BKJIAAA POCCHMCKUX M 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MUPA, B pa3BUTUE TEXHUKU U TEXHOJIOTUMI

10.17

Hcnonb30BaTh TEOPETHUECKUE 3HAHUS 10 (PU3HMKE B TOBCEHEBHOM KU3HU
s obecnieueHUst 0€30MacHOCTH IMpH  OOpallleHuu ¢ npudopamu
TEXHUYECKUMHU YCTPONUCTBAMH, I COXPAHEHUS 370POBbsl U COOTIOIEHUS
HOPM 3KOJIOTHYECKOTO MOBEJCHHS B OKpPY’Kalollel cpee

10.18

PaGoTtate B rpynme ¢ BBINOJHEHHUEM Pa3IHYHBIX COIUAIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATIFHO PAacTpPEAesaTh 00S3aHHOCTH
U TJIAaHUPOBATH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJeKBATHO
OLICHUMBATL BKJIaJ KaXAOTO H3 YYAaCTHUKOB TPYIINbI B PCHICHUC
paccMmaTpuBaeMoil mpoOIeMbl

11 KIIACC

Kox
NpoBEePsSIEMOro
pe3yJabTara

11.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpPeHEro 001ero oopa3oBanmsi

JleMoHCTpHpOBaTh Ha IpUMeEpax poJib U MecTO (HU3UKHU B (POpMHUPOBAHUHI
COBPEMEHHOM Hay4YHOW KapTHHBI MHUpPA, B pPa3BUTUH COBPEMEHHOM
TEXHUKH W TEXHOJOTUH, B TMPAKTUYECKON MAESITENbHOCTH IIOJIEH,
LIEJIOCTHOCTh M €JMHCTBO (pU3MUECKON KapTUHBI MUpa

11.2

Y4uuThiBaTh I'paHULBI NPUMEHEHUS HU3YUYEHHBIX (U3MUYECKUX MojIesei:
TOYCYHBIN DIICKTPUYECKUI 3apsi, SAACpHas MOJEIb aToMa, HyKJIOHHAs
MO/IeJIb aTOMHOT'0 5i/ipa MPH pelieHNH (HU3NIECKHX 3a1a4

11.3

Pacno3naBare (usmueckue siBaeHHs (IIPOIECCH) M OOBSICHATH HMX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKU U KBAaHTOBOUN (PU3UKU: dJIEKTpUUECKas
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JIEHCTBUSA
TOKa, B3aUMOJEHCTBUE MArHUTOB, D3JEKTPOMArHUTHAs MHIAYKLUA,
JeficTBUe MarHUTHOTO TOJsl HAa NMPOBOJAHUK C TOKOM WU JBMIXKYILHUICS
3apsijl, OJEKTPOMAarHUTHbIE Kojle0aHWs M BOJHBI, HPSAMOJIMHEHHOE
pacrpocTpaHeHHE CBeTa, OTpaXXeHHWe, NpeloMIIeHue, HHTepdepeHuus,
TUQpakLus 1 NOJISPU3AIUS CBETA, JUCIIEPCUs CBETa, (POTOINEKTPHUECKUI




apdekr  (poroaddekr), CBETOBOC  JaBJICHHE,  BO3HHUKHOBCHHE
JIMHEHYATOro CHEKTpa aroMa BOJOPOJa, €CTECTBEHHAS M MCKYCCTBCHHAS
PaarOaKTHBHOCTh

11.4

OnucelBaTh  W3Y4YEHHBIE  CBOWCTBAa  BeHleCTBa  (RJIEKTPUYECKHUE,
MarHUTHbIE, ONTUYECKUE, AIIEKTPUUYECKYIO IPOBOAUMOCTH Pa3IUYHbIX
cpell) M  DJIEKTPOMArHUTHBbIE  sBIEHUS  (TPOLECCHl), HCIONb3YS
¢usznyeckue  BENMYMHBL:  DJIEKTPUUECKMHM  3apsi, CHila  TOKa,
JIEKTPUUECKOE HANpsKEHUE, IEKTPUUECKOE CONPOTUBIIEHUE, PA3HOCTD
norexnuanos, JDJ[C, pabora Toka, MHAYKLUS MAarHUTHOIO IOJs, CHJIA
Awmnepa, cuna JlopeHna, MHIYKTHBHOCTb  KaTYyLIKH, OSHEpPrHs
AJIEKTPUYECKOT0 M MArHUTHOTO MOJEH, MepHoja M 4acToTa KoneOaHui B
K0JIeOaTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKA B IPOLIECCe TAPMOHHUECKUX
AIIEKTPOMArHUTHBIX KoJeOaHWH, (POKyCHOE pPACCTOSHUE W ONTHYECKas
CWJIa JIMH3bI; TIPU ONKUCAHUU IPABUIBHO TPAKTOBATh (PU3NYECKUI CMBICIH
UCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYEHHUS U E€IUHUIIbI; YKa3blBaTb
dbopMyIibl, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIMYMHY C JPYTUMHU
BEIMYMHAMU

11.5

OnuchiBaTh U3YYEHHBIE KBAHTOBBIC SIBJICHHUS U MPOIECCHI, MCIOJIb3YsI
(¢u3MYEeCKHuEe BEIMYMUHBI: CKOPOCTh JJIEKTPOMAarHUTHBIX BOJIH, JJIMHA
BOJHBI M 4YaCTOTa CBETA, OJHEPrus U HUMIYJIbC (OTOHA, TEPUOL
NoJTypacmaja, SHEprusi CBA3M aTOMHBIX SiZiep; MPU ONKCAHUU MPAaBUIBHO
TpakTOBaThb  (U3MYECKUH  CMBICI  HCIONb3YEMbIX  BEIMYMH, HUX
0003HAYCHHSI M €IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
bu3nYecKy0 BEJIMYMHY C APYTUMHU BEJIMYMHAMH, BBIUMCISTH 3HAUCHUE
bu3nYeCcKOil BETUIMHBI

11.6

AHanu3upoBaTh (U3MYECKHE MPOLECCHl W SBICHUS, HCIONB3Ys
¢usnyeckne  3aKOHBI M OpuUHOMOBL  3akoH  Owma,  3aKOHBI
HOCJICZIOBATENBHOTO M MApaJUIEIbHOTO COSJANHEHHUS POBOTHUKOB, 3aKOH
Jbxoynst — JleHna, 3akOH 3JIGKTPOMArHMTHOM HMHIYKIMH, 3aKOH
NPSMOJIMHEMHOTO PAacHpOCTPAHEHUsI CBETa, 3aKOHBI OTPAa)XXCHHs CBETa,
3aKOHBI IIPEJIOMIICHUS CBETA, ypaBHEHHE DWHIITEHA 11 poTodddekra,
3aKOH COXpAaHEHHsS DJHEPrHM, 3aKOH COXpPAaHEHUS HUMITyJbca, 3aKOH
COXpAHEHHs JJIEKTPUYECKOTO 3apsia, 3aKOH COXPAHEHHS MacCOBOTO
9HciIa, MOCTYNaThl bopa, 3aKOH pajinOaKTUBHOTO pacmajia; MpH 3TOM
pa3nuuaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIPAYKCHUE U YCIOBHS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OnpenensTh HampaBiICHHE BEKTOpAa WMHAYKIMH MArHUTHOTO  TOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl Jlopeniia

11.8

CTpouth ¥ OMHCHIBATH M300pAKEHHUE, CO3AABACMOE TUIOCKUM 3€pKalioM,
TOHKOM JTUH30U

11.9

BEIMONHATE 3KCTIEPUMEHTHI IO MCCIIEIOBAHUIO (DU3NYECCKHUX SIBICHUH H
NPOIIECCOB C HCIOJB30BAaHUEM MPSMBIX U KOCBEHHBIX H3MEPEHHI; MPH
sToM (opmynupoBaTh TpobieMy (3amady) M THUIOTE3y Y4eOHOTro




IKCIIEPUMEHTa, COOUPATh YCTAaHOBKY U3 MPEIIOKEHHOTO 000pYIOBaHUs,
IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBisATh NpsSMble U KOCBEHHBIE U3MEPEHUsS] (PU3HMUECKUX BEIUYHH;
IpU 3TOM BBIOMpaTh ONTHUMAJIBHBINA COCOO M3MEPEHUS M HCIIOJIB30BaTh
WU3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHMOCTH (U3UYECKUX BEIMYUH C HCIOJIb30BaHUEM
OpSIMBIX ~ M3MEPEHMH; IPU  3TOM  KOHCTPYMpPOBaTb  YCTaHOBKY,
(GuKCUpoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCUMOCTH  (PU3MUECKUX
BEJIMYMH B BHJE TAaOIUI] U TpadUKOB, J1eNaTh BBHIBOJBI MO pe3ysbTaTaM
UCCIIEIOBaHMS

11.12

CoGumoath npaBuiia 6€30MacHOrO TPyAa MPH MPOBEICHUN UCCIIETIOBAHUI
B paMKax Yy4eOHOro OSKCIIEPHUMEHTa, Y4YeOHO-HUCCIIEIOBATEILCKOW |
MPOCKTHOM JIEATEIILHOCTH C MCIIOJIb30BAaHHEM M3MEPHUTEIIBHBIX YCTPONCTB
U JIabopaTOpPHOTO 000PYIOBAHHUS

11.13

Pemate pacuérHbie 3amaud C SBHO 3aJlaHHOW (DU3MYECKOW MOJCIIBIO,
UCTIONB3Ysl (PHU3MUECKHE 3aKOHbl W TPHUHIMUIIBI; HAa OCHOBE aHallu3a
YCIIOBUS 33J]a4i BBHIOMpATh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE
BEJIMYMHBI U (OpMyJBI, HEOOXOAMMBIE Al €€ pelleHHs, MPOBOIHUTH
pacuéThl U OICHUBATH PEATBLHOCTh MOJTYYEHHOTO 3HAYCHUS (U3HUECKOM
BEJINYHHBI

11.14

Pemars Ka4CCTBCHHBIC 3aJa4u: BLICTpAUBATb JJOT'M4YCCKHU
HCIIPOTHBOPCUYMUBYIO ILICIIOYKY paccyxcz[eHHﬁ C OHOpOﬁ Ha H3Y4YCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/ISI/ILIGCKI/IG SBJICHUA

11.15

Hcnonp3oBaTh mOpu  pemieHHMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
WHGOPMAILIMOHHBIE ~TEXHOJOTMU Il IIOMCKA, CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud U TMPEACTaBICHHUs Y4YeOHONH U Hay4YHO-IOMYJISIPHOM
uHpOpMaIlMK, TOJYYCHHON W3 Pa3NIMYHBIX HMCTOYHUKOB; KPUTHUECKU
AHATM3UPOBATH MOJTy4YaeMyr0 HH(pOpMAIIHIO

11.16

OOBSACHATh NPUHIUIBI JACUCTBUA MAIIMH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inuyaTh YCJIOBUS HX O€30MacHOro MCHOJIb30BAaHUS B
MOBCEIHEBHOM JKU3HU

11.17

[IpuBonuTe, mpHUMEpHl BKJIaJa POCCUICKUX M 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOILErO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnons3oBarth TCOPCTUUCCKHUEC 3HAHUA 110 q)HSI/IKe B HOBCGIIHCBHOﬁ KHU3HU
s obecnedeHust 0€30MACHOCTH TMpH  OOpalieHuH ¢ npudopamMu |
TEXHHUYECKHMH YCTPOUCTBAMH, JUIS COXPAHECHUS 370POBbS M COOITIOICHUS
HOPM 9KOJIOTUYECKOTO MOBEJICHHUS B OKPYKAIOIIEeH cpe/e

11.19

PaGortath B Tpymnme C BBIIOJHEHHEM DA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTaHUPOBATh PabOTy TPYMIIbI, PAMOHAIBHO PACIIPENENATh 00s3aHHOCTH
U IUIAHUPOBATH JEATEIBHOCTh B HECTAaHAAPTHBIX CUTyalUsX, aleKBAaTHO
OLICHMBATh BKJAJ KaXJIOr0 W3 YYACTHUKOB TPYNIBl B PEIICHHE




paccMaTpuBaeMoi mpooOIeMbl




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KITACC

Kon Konx nposepsiemoro

pa3aeiia 3JEMEHTA

HPOBepﬂeMLIe IJIEMEHTBI COACPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHN A

1.1

®usnka — Hayka o npupoje. Hayunsle MeTomsl
MTO3HAHUS OKPY’KaroIIero MUpA. Ponb
DKCIEPUMEHTa M TEOPUU B IPOLECCE IMO3HAHUA
IPUPOBI. DKCIEPUMEHT B PU3UKE

1.2

MogenupoBanne  QuU3MYECKHX ~ SBICHUH U
npoueccoB. Hayunele rumoressl. ®usnueckue
3aKOHBI W Teopuu. ['paHUIBl TPUMEHUMOCTH
¢u3nyeckux 3akoHOB. IIpuHIMI COOTBETCTBHUS.
Pore um wMecto ¢usukun B  GOpMHPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHMHBl MHUpa, B
IIPAKTUYECKON AESITEIbHOCTH JIOACH

MEXAHHUKA

KMHEMATHUKA

2.1.1

Mexannueckoe  nBmkeHue. OTHOCUTEILHOCTH
MexaHuueckoro naBmwxkeHusa. Cucrema oTcuérta.
Tpaexropus

[lepemenienue, CKOpoCTh (CpedHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTH) u YCKOpEHHE
MaTepUaJbHOW TOYKH, HMX TPOEKIUU Ha OCH
cuctembl koopauHaT. CrokeHue nepeMenieHuit u
CIIOEHHE CKOpOCTei

2.1

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHEMTHOE JIBUKECHUE. I'pacduxu
3aBHCHUMOCTH KOOpDJMHAT, CKOPOCTH, YCKOPEHHS,
IIyTH ¥ MNEPEMEIIEHUSI MAaTEPUAJIBHOM TOYKH OT
BpEMEHU

CBoOoaHOE majieHne. Y CKOpeHrue CBOOOTHOTO
HagcHUs

KpuBonuneiinoe JABWKCHUE. PaBromepHoe
JBUKEHUE MaTEpUAIbHON TOYKH IO OKPY>KHOCTH.
VYrioBas CKOpOCTb, TUHENHAsA CKOPOCTh. llepnon n
yacroTa. LleHTpocTpeMuTeNbHOE YCKOPEHHE

Texuuueckue YCTpOﬁCTBaZ CIIMAOMCTP, ABUKCHUC
CHapsAa0B, HCIIHBIC U pCMCHHBIC IICPCAaAIN




[IpakTnyeckue padboTsl. V3MepeHne MrHOBEHHOMN
ckopoctu. MccnenoBaHuE COOTHOLICHHSI MEKIY
Ty TSIMH, IIPOMJICHHBIMU TEJIOM 3a
IIOCJIEI0BATEIbHBIC PABHBIEC IPOMEKYTKH BPEMEHHU
IIPY PAaBHOYCKOPEHHOM JABI)KEHHU C HadajabHOU
CKOpPOCTBIO, PaBHOW Hym0. M3ydeHue IBUKEHUS
IapuKa B BA3KOW )KUAKOCTU. M3yueHue nBrKeHUs
Tena, OPOIIEHHOTO TOPU30HTAIEHO

2.2

JUHAMUKA

2.2.1

IIpunnun otHocurensHOCcTH ['amunes. llepseiii
3ak0oH Hprorona. IHepumanbHbIe CUCTEMBI OTCUETA

222

Macca tena. Cuia. [IpuHIun cynepno3unuy cuil

223

Bropoii 3akoH HeroToHa 111 MarepruaabHON TOUKHU
B nHepuuainbHoU cucreme otcuéra (MCO). Tpernit
3akoH HbloTOHA 11 MaTepHaIbHBIX TOUEK

224

3akoH BCeMHUpPHOro TsAroteHus. Cuma TSKECTH.
[lepBas kocMuueckasi CKOpocTh. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIbKEHUS U cuiia TpeHus nokost. Koadumuent
TpeHus. Cuia CONpOTUBIIEHUS NP JBHXKEHUH TeJla
B )KMJIKOCTHU WJIU ra3e

2.2.7

[ToctynaTenbHOE ¥ BpamlaTebHOE JIBUKCHHE
a0COIOTHO TBEPAOTO TETa

2.2.8

MoOMEHT cuIbl OTHOCUTEIBHO OCH BpAllCHHUS.
IIneqo cuiibl. YcnoBus paBHOBECHS TBEPAOIO TEJIA
B CO

229

Texunyeckne YCTPOﬁCTBaZ INOAIIMITHUKH,
ABUIKCHUC NUCKYCCTBCHHBIX CIIYTHHKOB

2.2.10

[Ipaktuueckue pabotel. M3yueHue IBIKEHUS
Opycka 1Mo HaKJIOHHOM IMJIOCKOCTH MOJ IeHCTBUEM
HECKOJbKMX cwil. MccneqoBaHue 3aBUCUMOCTH CUIT
YOPYTOCTH, BO3HHUKAIOUIMX B JedopMUPYyEMOii
MpYXUHE U PE3UHOBOM 00paslie, OT BEIUYMHBI UX
nedopmanuu. McecnenoBanue yciaoBuii paBHOBECHS
TBEPAOIO TeNA, UMEIOIIETO OCh BPALLICHUS

23

3AKOHBI COXPAHEHMA B MEXAHUKE

2.3.1

NMnynec  MaTepuaJbHOM  TOYKH,  CHUCTEMBI
MarepuaibHBIX  TOYeK. MMIyiabC Cuiabl W
MU3MEHEHHE UMITyJIbCa Tella

232

3akoH coxpanenus nMmiyibsca B MCO. PeaktuBHOE

IBIDKEHUE




233 PaGora cuibl
234 MOIIHOCTE CUJIBI
235 Kunetnueckass sHepruss MaTepHAIbHOM TOYKH.
o TeopeMao KMHETHYECKOI SHEPTHU
ITorenuumanbHas DHEprus. ITorenunanpHas
236 SHEprus ynpyro aAeGOopMUPOBAHHON MPY>KHUHBL.
o [MoTeHuanpHas SHEPTHSI Tena BOJIH3H
MMOBEPXHOCTU 3EMITH
IloTeHuManbHble M HENOTEHIUAIBHBIE  CHJIBI.
237 CBsa3p  paboOTBl  HEMOTEHLUUANbHBIX CHJI  C
o U3MCHCHHEM MEXAHUYECKON DHEPIUU CHCTEMBI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKOW IHEPTrUU
2.3.8 Yipyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHudeckue yCTpOMCTBA: JABUIKECHUE  PAKET,
o BOJIOMET, KOTIEp, MPYKUHHBIH MUCTOJIET
[Ipaktuyeckne  paboTel.  M3yuenwe  cBs3u
73,10 CKOpPOCTEHl  Tenm  OpU  HEYyHNpyroM  ynape.

HccnenoBanue cBsi3M pabOTHI CUIIBI C U3MEHEHUEM
MEXaHWYECKON IHEPTUU Tea

3 MOJIEKVYJIAAPHASA ®U3MKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TeOopuU. bpOyHOBCKOE NBHKCHHE.
Huddyzus. Xapakrep TBYKEHUS "
B3aWMOJICCTBUS YaCTHI] BEIIECTBA
Mogenu cTpoeHus ra3oB, KUIKOCTEH U TBEPABIX

3.1.2 Tel U OOBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX MoJeNeH

113 Macca MOJIEKY/IL. Komanuectso BEIIECTBA.
[TocTostHHAast ABoraapo

3.1 314 TennoBoe paBHOBecue. Temmeparypa u €€
o usmepenne. [kana remneparyp Ilenbcus

Mopens uaeanbHoro raza. OCHOBHOE YpaBHEHHE

3.1.5 MOJIEKYJISIPHO-KUHETUUECKON TEOpUU HJI€ATBHOIO
rasza
AOconroTHass TeMmIiepaTypa Kak Mepa CcpeaHei

3.1.6 KUHETUYECKON DJHEPIUM TEIUIOBOIO JIBMYKECHMS
yacTtul rasza. [llkana temnepatyp KenbBuna

317 VpaBuenue Knameiipona — MengeneeBa. 3akoH
JlanpToHa

3.1.8 ["azoBbIe 3akonbl. M30Mpo1iecchl B HACAIBHOM rase




C TIOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMA,
n30x0pa, u3odapa

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, HapoMeTp

3.1.10

[IpakTnueckue paboTel. V3Mepenue Macchl
BO3JyXa B KJaccHOM koMHate. WccrmemoBanue
3aBUCUMOCTH MEXIy MapamMeTpaMu COCTOSHHS
pa3pex)EeHHOTOo ra3a

3.2

OCHOBbI TEPMOIMHAMUKN

3.2.1

TepmomuHamMuyeckass — cucreMa.  BHYTpeHHss
SHEpPrus  TEPMOJMHAMUYECKOM  CHUCTEMBI U
CII0CO0BI €6 U3MEHEHUS

322

KonnuectBo Temnotsl u paborta. BHyTpenHss
SHEPrusl OJJHOATOMHOTO UACALHOTO rasa

323

Bunani TeTIonepeIavuu: TETIOTPOBOIHOCTb,
KOHBEKIUS, W3IydeHue. TemmoéMKkocTh Tena.
VneapHasg TEIUIOEMKOCTH  BeENIecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPHU TEILIoNnepeade

324

IlepBbii 3akOH TepMoauHaMUKHU. [IpuMeHeHue
NIEPBOT0 3aKOHA TEPMOJUHAMMKH K U30IPOLECCAM.
I'padmueckas uHTepnperanus paboThl ra3a

3.25

Teruoble  Mammubl.  [IpuHIUMIBL  AEHACTBUSA
TeroBeIX MamuH. [IpeoOpa3oBaHusi sHepruu B
TEIUIOBBIX MamuHaX. KodpQUIMEeHT MoiIe3Horo
nevictBust (manee — KIIJ[) TermmoBoil MamivHBEIL
[uxn Kapuo u ero KI1J]

3.2.6

Bropoii 3akoH TepmomuHamuku. HeoOpaTtumocTthb
IIpoLeCCOB B Ipupoje. TeroBsle BHUraTeiu.
DKOJIOTHYECKHE TTPOOIEMBbI TEIJIOIHEPTETUKH

3.2.7

TexHnueckue YCTpPOMCTBA: JIBUTaTENb
BHYTPEHHET0 CropaHusi, OBITOBOW XOJOAWIBHUK,
KOHJIUIMOHEDP

3.2.8

[Ipaktnueckue paboTel. W3mepeHuwe yaeabHOM
TETIIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHUA BEHIECBA. ®A30BBIE [TIEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u
KUIIEHHE. YienbHas TeIIoTa HapooOpa3oBaHMUS.
3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT 1aBJICHUS

332

AOcomroTHasET W OTHOCHUTEJIbHAS  BIIAXKHOCTD
BOo3Ayxa. HacklleHHsil map

333

Teépnoe temo. Kpucrammyeckue u amopdHbIe
Tena. AHU30TPONUS CBOMCTB KpHucTauioB. JKunkue

KpucTaJiibl. COBpEMEHHbIE MaTEpHAJIbI




IInaBnenue u KpuUCTaJlJIM3aluns. VaenpHas TemioTa

334
riassenus. CyOmumanus
3.3.5 YpaBHEHHE TEIIOBOTO OamaHca
TexHudeckne  ycTpoiCTBa: TUTPOMETP u
136 TICUXPOMETP, KaJIOpUMETP, TEXHOJOTHUHI
o MOJTy4YeHHUsI COBPEMEHHBIX MaTepuaioB, B TOM
YyCJie HAHOMATEepPUaJIoB, U HAHOTEXHOJIOTUH
337 [IpakTnueckue paboThl. M3MepeHue BIAKHOCTU
o BO3JyXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 Onextpuzanus Tel. DJeKTpuueckui 3apsa. [[Ba
o BHUJIa 3JIEKTPHUYECKUX 3aPsII0B
4.1.2 [IpoBOIHMKY, TUBIEKTPUKHU U MOTYIPOBOJHUKH
4.1.3 3aK0H COXpaHEHUS AIEKTPUUECKOTO 3apsiaa
4.14 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
DnexTpuueckoe noJe. HampspokéanocTsb
4.1.5 ANEKTPUYECKOro mnoiid. IIpuHuumm cyneprno3uiuu.
JIluHuy HanpsHKEHHOCTH SJIEKTPUUYECKOTO OIS
416 PaGora  cmi  2JNIEKTPOCTATUYECKOTO  TIOJISL.
o IMotenmuain. PasHOCT MOTEHIIMAIIOB
4.1 [IpoBOAHMKH U JAUPICKTPUKH B TOCTOSHHOM
4.1.7 ANEKTPUUYECKOM noJie. Jusnexrpuueckas
MIPOHUIIAEMOCTD
OnexTpoéMKocTh. KoHnieHcaTop. DIeKTPOEMKOCTh
4.1.8 IJIOCKOTO KOHJAEHCATOpa. DHEPrus 3apsyKEHHOTO
KOHJIEHCaTopa
Texauueckue YCTpOWCTBA: AJIIEKTPOCKOTI,
419 ANEKTPOMETP,  DJIEKTPOCTATHYECKass  3aIlluTa,
o 3a3eMIIEHHE  DIIEKTPOIIPUOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
41.10 [IpakTnueckue paboThL. N3mepenne
o 3IEKTPOEMKOCTH KOHIEHCATOPA
IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEJAX
YcnoBus CYILLECTBOBaHUS MIOCTOSIHHOTO
4.2.1 anekTpuueckoro Toka. HMcrounwku Toka. Cuna
4.2 ToKa. [TocTosiHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka 1enu
493 DneKTpuyecKoe COITPOTHUBJIICHHUE. VY nensHOE

COIIPOTUBJICHUEC BCIICCTBA




4.2.4

HOCJ’IGILOB&TCJ’IBHOG, napauijiCJbHOC, CMCIIAHHOC
COCANHCHHUEC ITPOBOOAHUKOB

4.2.5

Pabora snekrpuueckoro Toka. 3akoH J[xoyms —
Jlenra

4.2.6

MontHOCTb SJICKTPHYCCKOI'0 TOKaA

4.2.7

anekTponaBmwkymas cuna (mamee — OJC) wu
BHYTPCHHEE COIPOTHBIICHUE WMCTOYHUKA TOKA.
3akoH Oma  ang  monHOM  (3aMKHYTOM)
aneKkTprdeckoi rernn. KopoTkoe 3amMpIkaHue

4.2.8

ONeKTpOHHAas: MPOBOAMMOCTDH TBEPIBIX METAJIJIOB.
3aBUCUMOCTb  COIPOTHUBJIEHMSI METAJJIOB  OT
Temieparypbl. CBEpXIPOBOJUMOCTh

4.2.9

Onexktpuueckuit TOok B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX MTyYKOB

4.2.10

[TonmynpoBonuuku. CoOCTBEHHass W NpHUMECHas
MPOBOJUMOCTh TOJYNPOBOJHUKOB. CBOMCTBa p-n
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

DNeKTPUIECKHA TOK B JIIEKTPOJIUTAX.
DNEeKTPOTUTHIECKAS JUCCOIHAITUS. DIECKTPOIJIU3

4.2.12

OnexTpuueckuil TOK B razax. CaMOCTOATENbHBIN U
HECaMOCTOATENbHBIM pa3psad. Pasnuunble TUIBI
CaMOCTOSTENBHOrO paspana. Mounus. [Inazma

4.2.13

TexHnueckue YCTpOMCTBaA: amIepMerp,
BOJIETMETD, peocrar, HCTOYHUKH TOKa,
AJIEKTPOHArpeBaTEIbHbIE npudopsHl,
AJIEKTPOOCBETUTENbHBIE  IPUOOPHI, TEPMOMETP
COINPOTUBIICHUS, BAKYYMHBIN 1HOJ, TEPMUCTOPHI U
(boTOpE3UCTOPHI,  MOJYNPOBOJAHUKOBBIA  JIHO[,
rajibBaHuKa

4.2.14

[Tpaktuyeckue paboThl. M3ydeHue cMelIaHHOTO
COEJMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOYHHMKA TOKAa M €ro
BHyTpeHHero  comnportuieHus.  HaOmronenue
AIIEKTPOJIN3A

11 KVIACC

Kox
pasaesa

4

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble 3JIeMEHTBbI COIEPKAHUS

OJIEKTPOAMMHAMUKA




4.3

MATHUTHOE ITOJIE. DJIEKTPOMATHUTHA A MHAYKOUA

43.1

IlocTostHHBIE MarHUTBHI. B3aumonelictBue
MOCTOSHHBIX MarHuTOB

432

MaruauTtHoe oJe. Bekrtop MarHUTHOM
uHaykuu. [lpunnun cynepno3unuu. JluHun
MarHUTHOM  WHAYKIIUH. Kaptuna  nuHwmii
MarHUTHOM  MHAYKIMU  TOJIA  MOCTOSHHBIX
MarHuTOB

433

MaruauTHO€e 1oJsie IPOBOJAHMKA ¢ TOKOM. KapTuHa
JMHUN TOJIA JUIMHHOTO TMPSMOI0 MPOBOJHHUKA U
3aMKHYTOTO KOJIBIIEBOTO IPOBOJHHUKA, KATYIIKH
¢ TokoM. OmbeiT Opcrena. Bzaumopnelicteue
MPOBOJIHUKOB C TOKOM

4.3.4

Cuna AMmmepa, €€ MOJlyJIb U HalpaBJI€HUE

4.3.5

Cuna JlopeHua, €€ Moaynb M HalpaBICHUE.
JIBr>KeHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOJHOM
MarHuTHOM moJie. PaGora cubl JlopeHia

4.3.6

SIBneHue SHCKTpOMaFHHTHOﬁ HUHAYKIOUH

4.3.7

IToTok BeKTOpa MarHUTHOM MHIYKIIUU

4.3.8

OJC wuHaykuuu. 3aKOH 3JIEKTPOMArHUTHOU
naaykuuu dapanes

4.3.9

Buxpesoe snektpuyeckoe none. IC uHayKmu
B MPOBOJHUKE, TBUXKYIIEMCS MOCTYNaTebHO B
OJIHOPOJHOM MarHUTHOM II0JIe

4.3.10

[IpaBuito Jlenna

4.3.11

NunyktuBHOCTh. fABnenune camounaykuuu. 3/C
CaMOUHIYKILHUHU

4.3.12

9HepFI/IH MAardMTHOI'O I10JIA KaTyIIKH C TOKOM

4.3.13

DNEKTPOMarHUTHOE MOJIe

4.3.14

Texuuueckue yCTpOMCTBA: MOCTOSIHHbBIE
MarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOJBUTaTENb,
YCKOPUTENH 3JIeMEHTapHBIX YacTHIl,
WHIYKIMOHHAs NIeYb

4.3.15

[IpakTnueckue paboTel. 3ydyeHne marHuTHOTO
noJisl  KaTyllku ¢ TokoM. HMccimenosanue
JNEUCTBUS IOCTOSSHHOTO MAarHuTa Ha PaMKy C
TOKOM. HccnenoBanue SIBIICHUSA
3JIEKTPOMArHUTHON MHIYKIUU

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHNWYECKUE N OSJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

KosnebarensHas cucrema. CBoOoHbIE




KOJIeOaHMS. I'apmonnueckue KOJIeOaHMS.
[lepuon, yactora, ammuTyaa 1 gasza KoiedaHHi

[IpyxvHHBII MasITHUK. Maremaruueckuit
MasiTHUK

YpaBHeHue TapMOHUYECKUX KoJIeOaHui.
Kunematnueckoen AMHAMHUYECKOE OMHCAHUE
KOJIE0ATEIBHOTO JBIKEHUS

[IpeBpamienue »HEpruM TPU TAPMOHHUYECKUX
koneOaHusix. CBs3b AaMIUTUTYIBl  KoJieOaHM
MCXOJTHOM BEIMYMHBI C aMIUTUTYAaMH KOJIeOaHUM
€€ CKOPOCTH U YCKOPEHUS

KonebarenbHblii KOHTYP. CBobonHbIC
JJIEKTPOMAarHUTHbIE KOJEOAaHHUS B HJA€aJIbHOM
KOJIEOATEIbHOM KOHTYype. AHAJOIus MEXIy
MEXAHUYECKUMU " JJIEKTPOMAarHUTHBIMU
konebanusimu. ®opmyna Tomcona

3akoH COXpPAaHCHUSA DOHCPruM B HUACAIBHOM
K0JIe0aTeTbHOM KOHTYPE

BoiHyXZIeHHBIE ~ MEXaHWYecKue  KoJjeOaHHs.
Pesonanc. Pe3oHaHcHas kpuBas. BeIHyKICHHBIE
AJIEKTPOMATrHUTHBIC KOJICOAHUSI.

[TepemeHHBII TOK. CunycounaanbHbII
MEPEMEHHBIH TOK.

MOIIHOCTh MEPEMEHHOIO TOKA. AMIUTUTYJJHOE U
JICUCTBYIOIIEE  3HAYEHWE CWJIbl TOKa |
HaINpsoKeHUS

5.1.10

Tpanchopmarop. IlpousBoacTBo, mepempada u
norpediieHue AIIEKTPUYECKON SHEPIHH.
OKOJIOTUYECKHE PUCKH TIpU  MPOU3BOJICTBE
3IEKTPUIECKON SHEpIuHu. Kynerypa
HCITIOJIb30BaHUSA 3IEKTPOIHEPI U B
MOBCEJHEBHOM KU3HU

5.1.11

Texunueckue YCTpOICTBa: ceiicmorpad,
AJIEKTPUUYECKUI 3BOHOK, JTMHHUU JIEKTpOTIepeiad

5.1.12

[IpakTrueckue paboThI. HccnenoBanue
3aBHCUMOCTH TIepuoJa MallbIX KOJeOaHui rpysa
Ha HUTU OT JUIMHBI HUTU M Maccel Ipy3a.
HccnenoBanue mnepeMEeHHOrO0 TOKa B LICNHM U3
IIOCJIEAOBATENBHO COCIMHEHHBIX KOHICHCATOPA,
KaTyIIKU U PE3UCTOpa

52

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

Mexanndeckue BOJIHBI, YCIIOBHA




pacIpOCTPaHEHHUS. [Iepuon. Ckopoctb
pacnpocTpaHeHus: U JjiMHa BOJIHBL. [lonepedunbie
Y IIPOJOJIBHBIE BOJIHBI

522

Wutepdepenims u audpaxius
MEXaHUYECKUX BOJIH

523

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa.
Bricora Tona. Tem0Op 3Byka

524

9H€KTpOMaFHI/ITHLIC BOJHBI. Y CITOBUS HU3JTy4YCHHA
OJICKTPOMAarduTHBIX BOJIH. B3anmuas
opueHtauusi BektopoB E, B wmw v B
3JIEKTPOMArHUTHOM BOJIHE B BaKyyMe

525

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE,
nperoMiieHue, — mojspuzanus, — Audpakuus,
unTepdepenusa. CKOpOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Ixana 351eKTpOMAarHuTHLIX BOJIH. [IpuMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpyHUMOBI ~ paguoCBsA3M U TEJIEBUACHMUS.
Panuonokanusi. D1€KTpOMarHuTHOE 3arpsi3HEHHE
OKpYXKaroIlel Cpeabl

5.2.8

Texuuueckue YCTpOMCTBA: MY3bIKaJbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBasl MAarHOCTHKA B
TEXHUKE W METUIMHE, pajap, paauoNnpHEMHUK,
TEJNEeBU30p, aHTeHHa, TenedoH, CBY-neup

53

OIITUKA

5.3.1

[IpssMonuHENHOE pacnpoCTpaHEHUE CBETa B
oaHopoaHou cpexe. JIyu cBera

532

OtpakeHue cBeTa. 3aKOHBI OTPAXKEHUS CBETA.
[TocTpoenue n300pakeHN B IIIOCKOM 3epKalie

533

IIpenomnenne cBera. 3aKOHBI MPETOMIICHUSA
cBeTa. AOCOJIIOTHBIN MOKa3aTeab NpeIoMIICHHS

534

[TomHoe BHyTpeHHee oTpaxkenue. lIpenenbHblin
YTOJI IOJTHOTO BHYTPEHHETO OTPAXKEHHUS

535

Hucnepcust cBera. CiOXHBIH cocTaB 0enoro
cBera. LlBeT

53.6

Colwupartonue U pacceuBaronue JUH3bl. TOHKas
nuH3a. DOKyCHOE pAcCTOSHHE U ONTHYECKas
cuia TOHKoW JuH3bL. [locTpoeHue n3o0pakeHui
B coOMparomMX ¥ pacCeuBAIOLIUX JHH3aX.
@opmysia  TOHKOM  JIMH3bl.  YBEJIIMYCHHUE,
naBaeMoe JIMH30H1

5.3.7

[Ipenensl  OPUMEHUMOCTH  F€OMETPHUYECKOM




OIITUKH

WnTepdepenius CBeTa. Korepenthsie
538 UCTOYHUKHU. Y CIIOBUS HAOIIOJCHNUS MAaKCUMyMOB

U MUHUMYMOB B MHTEP(EpPEHLHMOHHON KapTHHE
OT IBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHHKOB

Hudpakmus ceta. [udpakiuonnas pemérka.
VYcnoBue HaOMIOACHUSA TJIaBHBIX MaKCHMYyMOB
0py NaJeHUd MOHOXPOMAaTHYECKOTO CBETa Ha

539

TU(QPAKIUOHHYIO PEIIETKY

5.3.10 [Tonsipuzanusa cBera

TexHuueckue  yCcTpoWCTBAa:  O4YKHM,  JIyIa,
5311 ¢oroarnmapar, IPOEKIIHOHHBIH armapar,
o MHKPOCKOII, TEJEeCKOI, BOJOKOHHAsS OITHKA,

T paKMOHHAs PEeIETKA, MOIIPOU

[IpakTuyeckue paboTel. M3MepeHne mokasaresns

5312 IPEITOMIICHHSL. HccnenoBanue CBOWCTB
o u300paxkeHnit B JmH3aX.  HalOmromeHue

JUCIICPCHUHU CBCTA

BJIEMEHTAI CITIELTUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panune MIPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKH. [TocTynatet TEOPUH
6.1 OTHOCHUTEIIbHOCTU: MHBApUAHTHOCTb  MOJIYJIS

CKOPOCTM  CBE€Ta B  BakKyyMe, [pPUHLHI
OTHOCHUTEJIHLHOCTA DHWHINITENHA

6 62 OTHOCHUTETBHOCTh OJTHOBPEMEHHOCTH.
3ameyIeHre BpEMEHH U COKpAIllEHUE ITTUHBI
6.3 DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIBI
CBsi3p  Macchl C DHEpruel W HUMITYJIbCOM
6.4 CBOOOJTHOM YacCTHIIBI. DHEPIHUs TTOKOS CBOOOTHOM
YAaCTHUIIBI
7 KBAHTOBAS ®U3MKA
JIEMEHTBI KBAHTOBOM OITTUKU
®otonsl. dopmyna IlnaHka CBsS3M SHEPrUHA
7.1.1 (oToHA C €ro 4acToTOW. DHEPTrUs M HMITYJIbC
(dhortona
71 710 OtkpeiTie ® wuccienoBanue (Horodrddekra.
Omnpitet A.I'. CtoneroBa. 3akons! poTtorddexra
713 VYpaBuenue DiiHmreiiHa s QoTorddexTa.
«Kpacnas rpanuna» porodrdpdexra
7.1.4 Hasnenune cBera. OnbiTel [1.H. JIeOGenena
7.1.5 XUMHUECKOe JIEUCTBHE CBETA




Texunueckue yCTpOHCTBA: (OTORIEMEHT,
dboToIaTYNK, COTHEUHAs OaTapesi, CBETOIHO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mogenb atoma Tomcona. OnbiTer Pesepdopna
10 UCCJIEIOBAaHUIO CTPOSHHS aToMa.
[TnanerapHast MoeNb aToMa

7.2.2

[Toctynarer bopa. M3nyueHue u IOTIIOLICHME
(OTOHOB IpH NEPEXOJie aTOMa C OJHOI'O YPOBHS
SHepruM Ha Apyro. Buael cnektpoB. Cnektp
YPOBHEH 3HEPTHH aTOMa BOAOPOJa

7.2.3

BousiHoBBIE cBOMCTBA yacTul. BonuHbl 1e bporns.
KopmyckynsapHo-BOIHOBOU Ty aJIA3M.
Judpakius 3JeKTpOHOB Ha KpUCTaIax

724

CrnoHTaHHOE M BBIHYXKIEHHOE  M3JIy4YCHHE.
VYCTpoiicTBO U MPUHIMI PabOTHI JTa3epa

7.2.5

TexHuueckue  yCTpOMCTBA: CIIEKTpaIbHbIN
aHanu3  (CHOEKTPOCKOM), Jia3ep, KBAaHTOBBIN
KOMIIBIOTEP

7.2.6

[IpakTuueckue paboThLI. Habmronenue
JIMHENYATOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonsl  HaOmOIEHUS M PETUCTpalU
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTkphITHE PaarOaKTUBHOCTH. OnbITHI
Peseppopna mo  ompeneneHWr0  cocTaBa
paavoakTuBHOrO m3nydeHus. CpoiicTBa anbda-,
Oera-, raMMma-u3iy4eHusl. Bnusinue
PaAMOAKTUBHOCTH Ha KUBBIE OPTraHU3MBI

7.3.3

OtkpbiTHe npoTOHA M HelTpoHa. HykinoHHas
Mozenb siapa [eiizenbepra — MBanenko. 3apsin
anpa. MaccoBoe uncio saapa. M3otomnsl

7.3.4

Anbda-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIN
Oera-pacnal. I'amma-usnydenue. 3aKoH
paZinOAaKTUBHOTIO pacnaja

7.3.5

DHeprus CBsS3U HYKIOHOB B sijpe. SnepHbie
cuibl. Jledekt maccol spa

7.3.6

SnepHble peakunu. JleneHne U CUHTE3 sAEp

7.3.7

Snepubiii  peaktop. TepMosAepHBIH CHUHTES.
[Ipob6nemsl u MEPCIEKTUBBI AIEPHOU
OHEPreTUKU. DKOJOTMYECKHE aCHEKThl sIIEPHOU
SHEPIreTHKU




7.3.8

OnemeHTapHble YacTulbl. OTKPHITHE TO3UTPOHA.
DOyHIaMEHTaIbHBIE B3aUMOICUCTBUA

7.3.9

TexHuueckue ycCTpoilcTBa: I03UMETp, Kamepa
Bunnbcona, siiepHbIil peakTop, aToMHasi bomba

7.3.10

[Ipaktuueckue padotel. UccnemoBanue TpeKoB
yacTull (1o ToToBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nHoro Heba. Co3Be3nus, ApKue 3BE3HI,
IUIAHETHI, UX BUINMOE JIBMKCHUC

8.2

Conneynas cucrtema. [lmaHeTsl 3eMHOM TpyMIIbL.
[InaHeTHI-TUTAaHTBI U UX CITyTHUKH, KapJIMKOBBIC
riageTbl. Manble Tes1a COTHEYHOU CUCTEMEI

8.3

Conrne, ¢gorocdepa u atmochepa. ComHedHas
AKTUBHOCTH

8.4

Hcrounuk sneprun CosHLa U 3BE311

8.5

3BE311bI, UX OCHOBHBIE XapaKTEPHUCTHKHU: Macca,
CBETHUMOCTb, paauyc, TeMIreparypa, nx
B3aMMOCBs3b. [[narpaMma «CreKTpaibHbIN Ki1acc
— CBETHUMOCTBY. 3BE31BI rJIaBHOU
ITOCJICIOBATEILHOCTH. 3aBHCHUMOCTL «Macca —
CBETUMOCTbBY as 3BE3I rJIaBHOM
MOCJIEI0BATEILHOCTH

8.6

Buytpennee ctpoenue 38€31. CoBpeMEHHBIC
MPEACTABICHUS O IMPOUCXOXKIACHUU W DBOJIIOIUU
Couaiia ¥ 38E31. DTallbl )KU3HU 3BE3]

8.7

Mueunsiii [1yTs — Hama [Nanaktuka. CiupanbHas
cTpykrypa [amakTukm, pacnpezneineHue 3BE3,
ra3a u nbuu. [lonoxenue u auxenune ConaHua B
l'anmakTuke. [Lnockas u chepuueckas
noacucremsl I aiakTuku

8.8

Tunsl ranakTuk. PaguorasakTKu W KBa3aphl.
YeEpHble ABIPHI B A/Ipax TATAKTUK

8.9

Bcenennas. Pacmmpenue Bceenennoil. 3akoH
Xab06ma. Paszberanme ramaktuk. Bospact wu
panuyc Bcenennoil, Teopuss bonpmoro B3pbIBa.
Mogens «ropsiuert Bcenennoit». PenukToBoe
U3JTy4eHue

8.10

MacmrabHas CTPYKTypa Bcenennorn.
MeraranakTuka. Hepeménnple  mpoGiembl
aCTPOHOMUU




INPOBEPSAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepPsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJibTaTaM
OCBOEHHS OCHOBHO# 00pa30oBaTe/IbHON MPOrPaMMbl CpeIHero
o01ero oopazoBaHus

ChopMupoBaHHOCTH yMEHHUH pacrno3HaBaTh (hU3UYECKHE SBICHUS

(HpOHCCCH) H OOBICHATH UX HAa OCHOBE HN3YYCHHBIX 3aKOHOB

BnaneHne OCHOBOIIOJIArarOIIMMU (I)I/I3I/ILI€CKI/IMI/I IIOHATUAMU H

BCIIMYHMHAMHU, XaPAKTCPUIYIOIIUMHU (bl/ISI/I‘IeCKI/Ie IIponIcCChbl

ChopMupoBaHHOCTb YMEHHUH NPUMEHATh 3aKOHBI KJIACCHUYECKON
MEXaHWKH,  MOJIEKYJSIpHOW  (u3nkn W TepMOAMHAMMKH,
DIIEKTPOAMHAMUKY, KBAHTOBOH (DM3WKM JUTSL aHaIM3a U OOBSICHEHUS
SBJICHU MUKPOMHUPA, MAaKPOMHUpPA U MEraMupa, pa3jindyarh yCIOBHA
(rpaHuLbl, O00MAacTH) TPUMEHUMOCTH  (U3UYECKUX  3aKOHOB,
NOHMMAaTh BceoOmuii XapakTep (GYHAAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIIOJNB30BAHUS YAaCTHBIX 3aKOHOB; aHAJIM3HPOBATH
¢du3nUecKkre npoIecchl, UCHOIb3ys OCHOBHBIE MOJIOKEHHS, 3aKOHBI U

3aKOHOMCPHOCTH

C(bOpMHpOBaHHOCTL YMCHUA pasjindaTb YCIOBUSA NPUMCHUMOCTH

Mozeel (pU3NIECKUX TN U MPOIIECCOB (SIBICHHM )

CdopmMupoBaHHOCTh YMEHHS peliaTh pacyE€THBIE 3aJadyd C SIBHO
3aJIaHHOW W HESBHO 3aJaHHOW (PM3UYECKON MOJCIIbIO: HA OCHOBAHUH
aHajgu3a yYCJIOBHS BBIOMpATh (PU3UYECKHE MOJIETH, OTBEYAIOIIHE
TpeOOBaHUSAM 3a/1a4H, IIPUMEHSITh (bopmyIbl, 3aKOHBI,
3aKOHOMEPHOCTH M  TMOCTYJaThl  (U3MUECKUX TEOpUH  MpH
UCIIOJIb30BAaHUM  MAaTeMaTHYeCKMX METOJOB  pellleHus  3ajad,
MPOBOJUTH  Pacu€Thl HAa OCHOBAaHWM UMEIOIIUXCSA  JaHHBIX,
AHAJM3UPOBATh PE3YJbTAThl U KOPPEKTHUPOBATH METOMbI PEUICHUS C

y‘léTOM MOJIYUYCHHBIX PE3YJIbTATOB

Pemarp kauecTBeHHBIC 3a7a4, TPEOYIOIINE IPUMEHEHHS 3HAHUN W3
pasHBIX pa3lieloB IMIKOJBHOTO Kypca (U3MKH, a TakKe MHTErpaluu
3HAHUM W3 JPYyTUX TPEIMETOB E€CTECTBEHHOHAYYHOTO IIMKJIA:
BBICTPAaWBaTh JIOTUYECKYIO LEMOYKY pPacCyXACHUW C OINOpOd Ha

HN3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (pI/I3I/I‘-IeCKI/Ie SABJICHUSA




BnageHue  OCHOBHBIMM ~ METOJaMHM  HAy4YyHOrO  IIO3HAHUS,
UCTIONB3YEMBIMH B (PU3UKE: TPOBOAUTH TPSMBIE U KOCBCHHBIE
u3MepeHus: (U3MUECKUX BEJIMYWH, BbIOMpas ONTUMAJIbHBIA CIIOCOO
WU3MEPEHMS U UCIIOJIb3Ys] U3BECTHBIE METO/IbI OLIEHKH MTOIPEIIHOCTEN
W3MEpPEHU, IPOBOAUTH HMCCIIEJOBAHUE 3aBUCUMOCTEH (DU3UUYECKUX
BEeJIMYMH C HCIOJIb30BAHMEM TMPSMBIX HM3MEPEHUH, OOBSICHATH
MOJTyYEHHBIE PE3yNIbTaThl, UCIIONb3Ys (PU3NUECKUE TEOPHUH, 3aKOHBI U
MIOHSITHS, U JIeJIaTh BbIBOJIbI; COOII0/IaTh paBuiia 0€30MacHOro Tpyaa
IIPU IPOBEJICHUH UCCIIEI0BAaHUI B paMKaxX yueOHOTo SKCIIEpUMEHTa U
y4eOHO-UCCIIeIOBATENbCKON  JIESITEIBbHOCTH C  HCIIOJIb30BaHUEM
nUGPOBBIX  M3MEPHUTENBHBIX  YCTPOMCTB U JabOpaToOpHOTO

000pyI0BaHUS

ChopMHpPOBAaHHOCT, yMEHUW  aHAJU3UpPOBATH U  OICHUBATH
MOCJIEICTBUST  OBITOBOM ¥ MPOW3BOJICTBEHHOW  JEATEIHLHOCTH
YeJIOBEeKa, CBS3aHHON C (U3MUYECKUMH TpoIleccaMH, C MO3UIUN
HKOJIOTMYECKON 0€30MacHOCTH; MPEICTaBICHU O paluOHAIBHOM
NPUPOAOINOIB30BAHUM, a TakKe€ pPasyMHOM  HCIOJb30BAaHUH
JIOCTMKCHUN HAyKW W TEXHOJIOTMWA ISl JAJIbHEWIIEro pa3BUTHUS

YeJI0BEUYECKOro 00IeCcTBA

OBnageHne pa3NIUYHBIME CrIocoO0aMu  paboThl ¢  HHGpOpMaImen
(GU3MUECKOTO COAEpP)KaHUS C  HCIIOJIB30BAaHHMEM COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTH; pa3BUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OIIEHKH JIOCTOBEPHOCTHU MOJTydyaeMoil nHpopmanuu

10

CdopMUpOBaHHOCTh YMEHUH MPUMEHITh OCHOBOMOJATaoIIne
ACTPOHOMUYECKHE TIOHSTHS, TCOPUHM W 3aKOHBI I aHalu3a |
00BsiCHEHUST (PU3MUYECKUX TPOIECCOB, MPOUCXOAIINX Ha 3BE3/1aX, B
3BE3/IHBIX CHUCTEMax, B MEXIaJIaKTUYECKON cpeae; JBHKEHHS

HeOECHBIX TeJI, YBOJIIOLIMY 3BE311 U Beenennoi




HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMbBIX HA EI'D
1HO ®PU3UKE

Kon Kon
pasaena/r JJjieMe IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
eMbl HTA
1 MEXAHHKA
1.1 KMHEMATHUKA
111 Mexanndeckoe JIBUKECHUE. OTHOCHUTENBHOCTH
o MeXaHU4ecKoro aBumxeHus. Cucrema orcuéra
MarepuanbHas TOUYKA.
7 TpaeKTOpHI
Eé& pammmyc-BeKkTop:
7(e)=(xlr) y(r) =(2)),
TpaeKTOopIId,
IepeMeIneHIie: ’C} -r
112 A}_':;F(rgj_;F(fl):;'_—;g _;Fl: X
= (Ar, Ay, A7),
yTE.
CnoxeHIle HEpeMemeHIIﬁ:
A =40y + A7,
CkopocTh MaTepUaIbHOU TOUKHU:
. AF =
v=— =TI =[Ul_.u1_.u_].
At o T
Ax , } .
L =— =X/, aHAIOIHYHO v, =V, U.=Z,/.
) At r—0 T )
1.1.3
CloxeHIle CKopocTeil: g, =0, + 0, -
Brruucnenue nepeMenieHus 1 myTu MaTeprualbHOW TOUKH
[IPH MPSMOJIMHEHHOM JIBMKCHHUH BJIOJIb OCH X 10 TpaduKy
3aBHCUMOCTH Vx(t)
1.1.4




o . _Avu .
YCKDPEHIIE MAaTCPHAIBEHOI TOYKIL a = ﬁ_\J . = [
Flaro

a =

Au e .
. =—= =(v,),"s aganorm4HO a, =(v, )’ a.=(v.)
A |yo ' ' B o

PaBHOMEpHOE NPAMOIIMHEHOE ABUKECHUE:

x (t) = zo+ v,

v, (t) — vo, = con.

PaBHOYCKOpEHHOE MPAMOJIIMHENHOE JBUKECHUE:

a.t
x(t)=x,+u,t B

v(r)=uv, +at

a, = const

Ull.'r - fo = za.'f [IE _xl]

HpII OBIDKEHINI B OTHOM HAIIPABIEHIIH IIVIE S =

CBoOoaHoe magieHre. Y CKoOpeHrue CBOOOHOTO TaACHMS.

Vi U

|¢

0

o Xo ‘t',r

JIBuxkeHwue Tena, OpPOIICHHOTO MO YIJIOM 0L K TOPU30HTY:




[.r{r} =x; +U, f=x+U,cosa-f

v.(t)=v,, +gt=p,smna— gt

=0

=—g=const

X

{ux(r] = U, =, oS0

o
o
o
)

Kpuonunerinoe npmxenue. [[BmkeHne MaTepruaibHON
TOYKH M0 OKPYKHOCTH.

VriioBas ¥ IMHEHHAs CKOPOCTb TOUKH:

1 =wkF

IIpy paBHOMEPHOM JBHUKEHUH TOYKH IO OKPYKHOCTH

2
CU:FZQTF

. HeHTpOCTpeMI/ITCHBHOC YCKOPCHHEC TOYKH:

. IlotHOE yCKOpEHHE MaTepruaibHOU TOUKHU

TBépuoe Teno. IlocTynarenpsHoOe U BpallaTeIbHOE IBUKEHUE

TBEPJIOTO TENA

1.2

JANHAMUKA

1.2.1

NuepumanbHbie cuctemsl orcuéra. Ilepseiii 3akoH HeroToHA.

HpI/IHI_II/Il'I OTHOCHUTEIbHOCTH I'anuies

1.2.2

Macca Tena. IIlToTHOCTE BeliecTBa:

_m
P=3

1.2.3

Cuna. [TpuHIIMI CyNepro3ULIUK CUJL:
F = ﬁ 1+ ﬁ 2+

paBHOAENCTB




Bropoii 3akon HeroTona: qist MarepuanbHoil Touku B MICO

Fi=ma
5
1.2.4 | Ap=FA
npu
F = rons
——{ =
F Fy
1.2.5 Tpetuit 3akoH HproTOHA 17151 MaTepUaIbHBIX TOYEK:
Fio=—F
3aKOH BCEMHUPHOTO TATOTEHMsS: CHJIbl NPUTKEHUS MEXAY
TOYEYHBIMU MacCaMH pPaBHbI
mam
F=d =3
Cuna mspkectu. LleHTp TsbkecTw Tena. 3aBUCHMOCTBH CHIIBI
1.2.6
TSOKECTH OT BBICOTBI h Hajg TIOBEPXHOCTHIO TUIAHETHI
pagunycom RO:
GMm
mg = ———
(Ra+ h)
Cuna ynpyroctu. 3akoH ['yka:
127 | Fr = —k
Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJIbXCHMUS:
FTD = uN
1.2.8
Cua TpeHus OKOSI:
E ™ < ph
Koadduuument tpenus
1.2.9 JlaBnenmue:




F,
<

p =
1.3 CTATUKA
o
F
13.1 MOMEHT CHITBI OTHOCUTEIHHO OCH BpPAICHUS:
IM| = Fl, rae | — mnedo cuibt
F

OTHOCHUTCJIIBHO OoCH, npoxonﬂmeﬁ uepe3 TOYKY

NEPIEHIUKYISPHO PUCYHKY

O

1.3.2

enTp macc Tena. LleHTp Macc cuCTEMbI MaTEpHAIBHBIX

TOYCK:

. myry + maors +
T =
U.M. ma + me + ...

B onHOpoaHOM 10JIE TSIKECTH

(G = const

HCHTP MACC TCJIa COBIIAAACT C €TI0 LCHTPOM TAKCCTH

1.3.3

VYcnosus paBaoBecus TBEpaoro Tena B MCO:
[M,+M,+...=0
1}3'1 +F,+...=0

3axoH [Tackansg

JlaBnenue B s)xunkocTu, nokosieics 8 UCO:

p = po + pa.

3akoH Apxumena:
F_=Z2pPp
Apx BbITE(

€CJIH TEJO M KUIKOCTh nokoarcsa B UCO, To

FApx - ngBbITE(




VYcioBue miaBaHus TEN

1.4

3AKOHBI COXPAHEHUA B MEXAHUKE

NMiynsc MaTepyabHON TOUKU:

D= mi

I/IMHYJ'ILC CUCTCMBI TCII.
P=mn+0+.

3aKOH U3MEHEHUS U COXpaHCHHUA UMITYJIbCA:
B 1ICO
AF=Ap +py+..)=F,  At+F_ At

" 7 1BHewWwH

B MCO , ecniu
Ap=A(pi+pr+..) =
, €CIIN

- =

4. =

1BHeWH + FZBHeUJH :

PeakxtuBHOE JABUXKCHUC

F
‘*{Aﬁg}?

PaboTta cuibl Ha MaJIOM NEPEMEIIECHUN:

:1:|}?'|-|;iﬁ.f|-c05 a=F, -Ax

1.4.5

)
=
el

MOITHOCTb CHUJIBL;

€CIJIN 32 BpeMsI
A




pa60Ta CHUJIBI UBMCHACTCA Ha , TO MOIITHOCTDH CHUJIBI

AAd
P=— =F-yu-cosn

Al

Kunernueckas sHeprusi MaTepuaaibHONW TOYKH:

mv? p

KWH 9 E

1.4.6

3aK0H U3MCHCHUS KHUHETUYCCKOM SHECPTHUU CUCTCMbI

MarepuaibHbIX Touek: B UCO AExun = A1 + A2 + ...

IToTreHnuanbpHas OHCPIU-A:

JUIA ITIOTCHIUAJIBHBIX CHJI

A = =AFE

— F _ )
1noteHu 2rnoTeHL, no

IloTenumanbHas SHEPrUus MaTepUaIbHON TOYKHU B

OJJTHOPOIHOM II0JI€ TSKECTH:
147 | E =1mg

noteHu

IToTreHnuanbpHas OHEPIruAa ynpyro ,I[e(l)OpMI/IpOBaHHOFO TCHa:

kx
noteHy 9

3aKOH N3MCHCHU U COXpaHeHI/IH MexaHquCKOﬁ 3HeprI/II/I:
Euex = Exsm ™ Enorer

1.4.8 B IICO AE,ex = Agcex HEMOTEHIL. CHIs

B IICO AE,.x = 0. eCI Azcex renoresm. cux = 0

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

151 ['apmoHnueckue  KojeOaHMs ~ MaTepUaNbHOM  TOYKH.
Ammuntyna u ¢aza xonebanuii. Kunemarnyeckoe onucanue:




x(f) = Asin( @t +0,),

b,() =x.

a(n=(v ), =—0"x(f) =a +a'x=0,
IZie X - CMCLICHHUE U3 PAaBHOBECHSL.

JlnHaMu4yecKoe OnucaHue:

ma, = —ka

TIe

k = mw

. 9TO 3HAYHT, YTO
F,.=—kx

DHepreTuyecKoe OIUCaHUE (3akoH COXPAHEHHUS

MEXaHUYECKOI SHEeprun):

JJU+£_JJE,;:M_I£& _

2 2 2 2

CBsi3p aMIUTUTYIbI KOJCOAHHWM CMENICHUS MaTepuaIbHON

TOYKH C aMIUTUTyAaMH KoJieOaHul €€ CKOPOCTH U YCKOPEHHUS:

Upee =0, @ =04

[Tepron u yacToTa KOJICOAHMIA:

r=2r_1
0 v

Hepno,u MaJIbIX CBO6OI[HLIX KOJIEOAHHM MaTeMaTHYECKOIO

MasTHHKA!
1.5.2 i
T=2m |—
g
Ileproa cBOOOIHBIX KOeOaHUI MPYKUHHOTO MasiTHUKA!
m
T'=1In T
1.5.3 Brinyxnennsie konebanus. Pesonanc. Pezonancuast kpupast
Ilonepeynsle M NPONOJIBHBIE  BOJIHBI. Ckopoctb
154 pacIpoCTpaHEHHUs U JUIMHA BOJIHBIL:

)\:UT:;




HNHuTtepdepenniusa u qudpakius BOJIH

1.5.5

3ByK. CKOpOCTb 3ByKa

MOJIEKYJISIPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKVYJISIPHASA ®U3MKA

2.1.1

Mopenu CTpoeHHs ra3oB, KUAKOCTEN U TBEPABIX Teu. IlycTh
TepMOJMHAMHMUECKass cucremMa (Tesno) cocrouT u3 N

OJMHAKOBBIX MOJICKYII. Torma xonu4uecTBO BEmeCTBA

N n
/l) T —

TN,

rae
Ny

—9ucio ABOraJipo, m — Macca CUCTEMBI (Tena),
i

— MOJIdpHas Macca BCIICCTBA

2.1.2

TemnmoBoe ABVXCHUC aTOMOB U MOJICKYJ BEIICCTBA

2.13

B3auMoelicTBHe YacTHII BEIIECTBA

2.1.4

Juddysus. BpoyHOBCKOE ABMKEHUE

2.1.5

Mogens uneansHoro raza B MKT

CBs13p MEXy JaBJIEHUEM U CpEAHEN KMHETUYECKON dHEprueit
MOCTYIIATEIIBHOTO TEIIOBOTO JBUKCHHUS MOJIEKY T

uaeanbHoro rasa (ocHoBHoe ypasuenne MKT):

(]

P=-mguv Z—H-I — =—=TM-E£

2 (my? 2 —
3 31 2 3

rae m0 — macca OHON MOJIEKYJIBI,
N

n=-—
1V

- KOHLICHTpalusd MOJICKYJI

Abcomotnas Temneparypa: T =t +273K

Cesi3p  TemmepaTypbl raza €O CpeAHEH KHUHETHUYECKOM
DHEPrUe€l TMOCTYNATEIbHOTO TEIJIOBOIO JBHXKEHHUS €r0

MOJIEKYJI:




o |2
[
[

try
7|
A

2.1.9

VYpasuenue p = nkT

2.1.10

Mogenp uaeaibHOTO raza B TCPMOANHAMUKE:

| Vpaprerse Merrereera — Kiareipora
| BIpeukeHHe V14 BHYTPeHHEH 3HepIHH
VpaBHeHHNe MeHueneeBa — KianeiipoHa (IIpimeH;

3AMICI):

pV=""RT —=vRT =NkT, p=PRL

H K

BripakeHIle 1A BHYTpPeHHell 3HepTHH 0IHOaTOMHOT

rasa (mprMeHIMble QOpMET 3amIIcH):

L'=%vRT =%NkT=iﬂRT =ve, T= %pV

2L

2.1.11

3aKkoH I[a.]'IBTOHa JJI1 JaBJICHUA CMECH PA3PCIKCHHBIX I'a30B:

p=p1+n2+.

2.1.12

W3omporiecchl B pa3peiKEHHOM ra3e ¢ MOCTOSHHBIM YHCIIOM
MoJieKyJ1 N (C TOCTOSIHHBIM KOJTUYECTBOM BEIIECTBA V):
nzorepma (T = const): pV = const ,

uzoxopa (V = const):

2 = cons
T

u3obapa (p = const):
v

— = Cons
T




I'paduyeckoe npeacraBneHne u3omnporeccoB Ha pV-, pT-u VT-
JarpamMmax.

OO0BEeqMHEHHBINA ra30BbIIA 3aK0H:

pV

— — CONS
T

JJII ITIOCTOAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HaCBIIHeHHBIe N HCHACBINICHHBIC IIaphbl. KauecTtBeHHas

3aBUCUMOCTD IUNIOTHOCTH U HABJICHUA HACBINICHHOTO Iapa OT

2113 TEMIIEPaTypbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa
Brnaxxnocts Bo3myxa.
OTHOCHUTENbHAS BIAXKHOCTB!
Prapa (1) Prapa (1)
21.14 | p = =
Pracrinans (1) Pracrnnam |
2115 N3MeHeHue arperaTHbIX COCTOSIHMW BELIECTBA: UCMApPEHUE U
o KOHJIEHCALMs, KUTICHUE KUJIKOCTH
5116 V3MeHeHne arperaTHbIX COCTOSIHUN BEILIECTBA: IUIABICHUE U
o KpUCTAJUTH3ALUS
2.1.17 [TpeoOpazoBanue YHEPTUH B (PA30BBIX MEPEX0Iax
2.2 TEPMOJNHAMUKA
2.2.1 TemnnoBoe paBHOBECHE U TEMIIEPATypPa
222 BuyTtpeHnHss oHeprus
Temonepenaya Kak cnoco0 N3MEHEHUS] BHYTPEHHEH YHEPTUU
223 6e3 comepuieHuss paboTel. KoHBeKIHs, TETIOMPOBOIHOCTD,
U3IIy4eHUe
KonunuecTBo TEmmoThL.
VY nenbHas TEII0EMKOCTb BEILIECTBA C:
224
Q) = cmAl
s VY nenpHas Terora napoodpaszoBanus L: O = Zm.

VY aenbHas TEMIOTa IIABICHUA A O = A




VY nenbHas TemioTa cropaHus ToIiuBa q: ¢ = gm

DOnemeHTapHas paboTa B TEpMOIMHAMHUKE:

A =pAl
2.2.6
Breruncnenne pabotel 1o rpaduky mpomecca Ha pV-
JarpamMmme
I1epBblil 3aKOH TEPMOIMHAMUKH:
Q2= AU+ A= (U = Uy) +.
2.2.7
Anuabara:
Qru=0= A= (U,—-Uy) =A
2.2.8 Bropoii 3akon Tepmonnnamuku. HeoOpatumele npoiiecchbl
[Tpuniune! aeiictBus TemnoBbix mamuH. KIT:
2291 "o T 0., O
- ZHarp XHarp ZoHarp
MakcumansHoe 3Hauenue KII1/1. Lukn Kapho:
T T T
2210 max M = M gy e e S 1 3
T .
YpaBHEHHE TEIJIOBOTO OaslaHca:
2211 | Q1+ Qo+ Qa2+ ... =
3 SJIEKTPOAMHAMUKA
3.1 SJIEKTPUYECKOE ITIOJIE
DnekTpu3anus Tel U €€ NPOsBICHUA. DJICKTPUUECKUN 3apsi.
3.1.1 JBa Buma 3apsga. DJIeMEHTApHBIA SJICKTPUUYCCKUMA 3apsi.
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaaa
310 B3aumoneiictBue 3apsanoB. Toueunbie 3apsiabl. 3aKOH

Kynona:




B OJTHOPOAHOM BCHICCTBEC C Z[HBJ'IGKTpPI‘IGCKOfI

MIPOHUIIAEMOCTHIO
F
{i" e 1 {i" i "-_?1
F:k|1|E}‘: -|1|_|‘
&1 4mes, 17
313 Onektpuueckoe moje. Ero pgeiicTBHe Ha AIEKTPUUECKHUE
3apsibl
Hanpsik€HHOCTB 3JIEKTPUUECKOTO MOJIS:
" F
E=——
ql‘lnnﬁHhH
[Tone Toueunoro 3apsna:
q
314 | B, = k=
-
b
OJIHOPOJIHOE TI0JIE:
F = ronst
KapTunb! 1uHUN HanpspkEHHOCTH ATUX TTOJIEH
[ToTeHIManbHOCTH 3JIEKTPOCTATUIECKOTO MOJIS.
Pa3HocTh MOTEHLIMATIOB U HAIIPSDKCHUE:
Az =q(p1 —2) = —qAp =¢
[loTrenuumanbHass »sHEpPrus 3apsiia B DIEKTPOCTATUYECKOM
noJje:
W = qq
3.1.5
b
A=-AN




CBsi3p HanpsHKEHHOCTU TOJS M PA3HOCTH MOTEHLIMAJIOB JUIS

OJHOPOIHOTO JICKTPOCTATHUICCKOI'O ITOJIA: U=Ed

[TpuHIMI CyneprO3UIINH SJEKTPUUECKUX MOJCH:

E:E1+Ea+---,@:@1+@7+

IIpoBOTHMKY B JIEKTPOCTATHYECKOM IIOJIE.
yCJ’IOBI/Ie paBHOBeCI/I}I 3ap5m0B: BHyTpI/I HpOBOI[HI/IKa
Lt =«

, BHYTPH U Ha TIOBEPXHOCTH MPOBOJHUKA ( = const

JvsnexTpuku B ANIEKTPOCTATUYECKOM HoJe.

JusnexkTpudeckasi IPOHUIIAEMOCTb BEILIECTBA €

Konnencarop. DineKTpoéMKOCTh KOHICHCATOPA:

_ 4
C_r,

DeKTPOEMKOCTD TIOCKOTO KOHICHCATOPA!

€S
C= ~ =eC

Hapannenbﬂoe COCAMHCHUC KOHACHCATOPOB:
q:ql—|—q?+...,U1:U2:...,C —C1+CQ

napann

[TocenoBarenpbHOE COCIUHEHUE KOHIEHCATOPOB:
3.1.10

U= U1 + UQ...,ql =q2= ...

OHeprus 3apsKEHHOr0 KOHAEHCATopa:

_qU_CUQ_g
3.1.11 WC_T_ 5~ =5

3AKOHBI ITOCTOAHHOTI'O TOKA




3.2.1

Cwua Toka:
=29
A, 0

ITocTostaHEbII TOK: | = const

Jns mocrossHHOrO TOKa q = It

322

VYcnoBusl CyIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
Hanpsoxkenue U u OJIC E

3.23

3axon OMa 1 ydacTKa Lenu:

324

DIIeKTpUUYECKOe CONPOTHUBIICHUE. 3aBUCHUMOCTD
COTMPOTUBIIEHUSI OAHOPOJHOTO MPOBOJHUKA OT €ro JJIMHBI U

cedeHus. Y JelIbHOE COIIPOTUBJICHUEC BCIICCTBA.

[

3.2.5

Ucrounnku Toka. J]C ucrouynmka Toka:

E o CTOPOHHUXCV
a

BHyTpeHHee conpoTuBiIeHNE HCTOYHHKA TOKa

3.2.6

3akoH OMa /17151 TOJTHOM (3aMKHYTOM) 3eKTpruueckoil nenu: E

=R + Ir, oTkyzna

E

[=—
R

E.r
"= R

3.2.7

HapannenLHoe COCANMHCHUEC ITPOBOJHUKOB!

I=11+12+..,Ul=02=_,,

1 _1+1+
R, Ry

0anann




R

Tocre10BaTeNbHOE COEIMHERHE MPOBOIHUKOB:
U=Ul1+02+.,11=12=.,
=R+ Ry +

nocn

3.2.8

Q

Pabora anekrpudeckoro Toka: A = [Ut.

3akoH J/[>xoyns — Jlenna:
=I’R

Ha pesucrope

L
:Q:A:IQRt:IUt:—;

3.2.9

MontHOCTh SJICKTPHUYCCKOT'O TOKA:

Ad
P=— =IU

At Ar—
TerutoBast MOIITHOCTb, BbIAEISAEMAs HA PE3UCTOPE:

P=PR=2=1U
R

MoniHocTh HCTOYHHKA TOKA:

3.2.10

CBoOOIHBIE ~ HOCUTENW  JJIEKTPUYECKUX  3apsiioB B
IIPOBOJHUKAX. MexaHu3Mbl  NPOBOAMMOCTH  TBEPABIX
METAJIJIOB, PaCTBOPOB M PACIUIaBOB JJIEKTPOJIUTOB, Ta30B.

ITonynpoBoauuku. 1101y pOBOJHUKOBBINA U0

33

MAT'HUTHOE I1OJIE

3.3.1

B

MexaHnueckoe B3aUMOJEHCTBUE MAarHuToB. MarHurtHoe
nose.  Bekrop — marHuTHOM — mHAaykumu.  [IpuHnun
CyNEpHO3ULMN MATHUTHBIX ITOJIEH:

:§1+§9+.

Jluanm wWHAyKIuUW MarHutHoro mosist. Kaptuna nuHMiA

HHAYKOWUN MAar"ouTHOIO I1OJIA II0JIOCOBOTO u




HOI{KOBOO6pa3HOFO IIOCTOSAHHBIX MarHmuToOB

332

Oneir Opcrena. MarHutHoe mojie IPOBOJHHMKA C TOKOM.
KaptuHa nuHMA WHAYKOUM MarHUTHOTO MOJS JJIMHHOTO
IOpsIMOrO0  MPOBOJHMKA M 3aMKHYTOIO  KOJIBLIEBOTO

IMPpOBOAHHKA, KaTYIIKKU C TOKOM

333

Cuna Amrnepa, €€ HanpaBJIE€HUE U BEIMYMHA:
Fy = IBlsin

, [A€ O — YI'oJI MCIXKAY HaIIpaBJICHUECM NNPOBOAHHWKA U BEKTOPOM

B

334

Cuna Jlopenna, e€ HanpaBlieHHE U BEIMYMHA:

Fpop =l a|vBsin

i€ 0. — YTOJl MEX]ly BEeKTOpaMu
7

u

B

. I[BI/I)KCHI/IC 3ap5[)KeHHOﬁ JacTulbl B OJHOPOAHOM MAarnuTHOM

I10JIC

3.4

OJIEKTPOMATHUTHAA MHAYKIUA

3.4.1

[ToTok BeKTOpa MAarHUTHOM MHYKIIUU:

® = B,,S = BScos

3.4.2

SBnenue sanexTpomMaruuTHOM nHAYKIMK. DJ1C nHIYKIMH

343

3aKoH 3eKTpoMarHuTHoi nuaykuuu dapanes:

AD
E :—E :—(IJ;
A

344




uf 'Jr’

i

( & =d)

O/1C HAYKIMH B IPSMOM MTPOBOTHUKE JUTHHOM |,

ABWIKYIIEMCS CO CKOPOCTBIO

(G LT

B OJHOPOJTHOM MarHuTHOM ToJie B:

| E; |= Blvcos

, TJIe 00 — YTroJ MeX1y BeKTopoM B u HOpmasbio
n

K IINIOCKOCTH, B KOTOpOﬁ JIcKar BCKTOpLI

nt

; €CIIH

1

TO
| E; |= Bl

3.4.5 ITpaBuiio Jlenna
NHIyKTUBHOCTB:
O
346 |77
,um O = LI

Camounnykuus. IJIC caMOMHAYKITUU:




A
E =— EL =—1II
—0

BHGPFI/IS[ MAarHuTHOTO ITOJIA KaTYIIKHU C TOKOM:

LI
347 | Wy = —
()

3.5 SJIEKTPOMATI'HUTHBIE KOJIEBAHW S Y BOJIHbI
KonebGartenbupiii  kOHTYp. CBOOOIHBIE 3JIEKTPOMATrHUTHBIE
Kosie0aHus B U1€aTbHOM KOoJeOaTeTbHOM KOHTYpE:

[4() = Gueesin( o+ )
L’ffﬁ] =g, = &g, cos( ot +@, ) =1 cos( et +@p)
3.5.1 ®opmyna Tomcona:
T =2nV IL(
, OTKyJa
2 1
w T —
T /T«
CBsi3b aMILTUTY/IBI 3apsifia KOHACHCATOPA C aMITIUTYI0M CHITbI
TOKa TpU CBOOOAHBIX DJIEKTPOMArHUTHBIX KOJICOAHUSIX B
UJeaTbHOM KO0JIEOATETbHOM KOHTYpE:
I
gm O
)]
3aKOH COXpaHEHHUs SHEPrUU B HJCaTbHOM KOJeOaTeIbHOM
KOHTYPE:
352 P
353 BrIHyKIeHHBIE 2JIeKTPOMarHUTHbBIE Konebanus. Pesonanc
354 [Tepemennsbrit Tok. [IponsBoacTBO, nepeaada U mMoTpedICHUE

AIEKTPUYECKON SJHEPTUU




cu? L1t cu? I’
+ = R = R = const.
2 2 2 2

CBolicTBa 3J71€KTPOMarHUTHBIX BOJH. B3aumHass opueHTanus

BEKTOPOB B 3JIEKTPOMArHUTHOM BOJHE B BaKyyMe:

355 | & .
E 1 B
356 IIxana 3IEKTPOMAarHUTHBIX BOJIH. IIpumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpamoninHEiHOE pacnpOCTPaHEHUE CBETA B OJHOPOJHOU
cpene. ToueuHblit uCTOUHHUK. JIyd cBeTa
3aKOHBI OTPAKEHUS CBETA.
o=/
3.6.2
alp
T7777 777777
3.6.3 [TocTpoenue n3o00pakeHUi B TUIOCKOM 3epKaje
3aKOHbI IPEJTOMIICHHS CBETA.
IIpenomnenue ceera:
NI1SINQ = N2SIN
AOCOMIOTHBIN NTOKa3aTesb MPETOMIICHHS:
e
Mg = B
3.6.4
OTHOCUTENBHBIN NMOKA3aTENb IPETOMIICHUS:
T2 T
n T e— T -
OTH — n, v

Xoq 1y4en B Ipu3Me.




\"1 = \'2 - .”1}.1 = .”2}.2
CooTHOIIIEHE YacTOT W COOTHOIICHUE OJIMH BOJIH IIpH
nepexoac MOHOXPOMATHUUYCCKOTO CBCTa UYCPC3 TI'paHULY

paszzesna ABYX ONTUYECKUX CPE:

3.6.5

Hy<Hh, 1y

mn

ﬂ“p

ITonHOE BHYTpEHHEE OTpA’KEHHE.

IIpenenbHbIi yroi MOJHOTO BHYTPEHHETO OTPAYKEHUS:

1
Sina = !
n

p n T
OTH

3.6.6

C06Hpa}0mne H pacCCCUuBarOIIUMEC JIMH3LI. Tonkas nuH3a.

DoKyCHOE PacCCTOSTHUE U ONTUYECKAs CHJIa TOHKOM JIMH3BI:

3.6.7

dopmyiia TOHKOH JIMH3bI:
1 1 1

d f 1

YBenuueHue, JaBacMoe JIMH30M:

-

F\ h

f

k3
B ciydae pacceuBaromiei JIMH3bL:

3.6.8




1

h _1f]

[= — = ——

H A

Xox Jyda, TpOIIEIIIEeTro JUH3Y MO/ MPOU3BOIBHBIM YIJIOM K
e€ mmaBHOW omnrtmueckoi ocu. [locTpoeHme wu300pakeHMI
TOYKH M OTpEe3Ka MPSIMOK B COOMPAIOIIUX U PACCEHBAIOIINX

JIMH3aX U UX CUCTEMax

doroanmapaT Kak OnTHIECKUd mpuodop. ['na3 kak onrtuyeckas

3.6.9
cucreMa
Wutepdepenius cpera. KorepeHTHbIE UCTOYHUKU. Y CTIOBHS
HaOIIOACHUS MaKCUMyMOB " MHUHUMYMOB B
uHTep(PEepEeHIIMOHHON  KapTHHE OT JBYX CHH(}a3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB:

3.6.
.
MAKCIIMYMBI — A=2m—, m=0,£1.£2,+3, .,
v
MITHIIMYMBI — A=(2m+1)—=, m=0,£1,+2 +3 .
2
Hudpakmus cBera. JudpaknmonHas pemérka. Y CIoOBUE
HAOJIO/ICHUST TJIABHBIX MAaKCHMYMOB TIPH HOPMAJIbHOM
NaJieHUd MOHOXPOMAaTHYECKOIo CBETa C UIMHOM BOJHBI A Ha
eméTKy ¢ neproaom d:
36.01 | PO EEEP
dSinQO’m/ = m)‘am = 07 +/ - 17 +/ - 27 +/ -
3.6.12 Hucnepcus cBeta
4 KBAHTOBAS ®U3NKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJI3M
4.1.1 ['mnotes3a M. Ilnanka o kBanTax. ®opmyna [Tnanka: E = hv




®otonsl. DHeprus (HoToHa:

h
E:hv:TC:]

Wmnynbe ¢poToHa:

E hv
p T e— T e— T .

r r

®oroapdexr.  Ombitet  AI.  Cronerosa.

dororddekra

3aKOHBI

VYpaBHenue DiinmreitHa 11 Gotorpdexra:

= ABbixoga + F

doToHa KUHM

rne,
T

doToHa =hv = _)

BbIXOAa

h
= h’UKp = x

KUHmaz 9

JlaBneHue cBeta.

JlaBiieHne cBeTa Ha MOJHOCTBIO OTPAKAIOIIYI0 IIOBEPXHOCTh

M Ha IMOJTHOCTBIO IMOIJIOMAI0IIYIO ITIOBEPXHOCTH

4.2

OU3NKA ATOMA

421

[ImanerapHas MOJiE€b aTOMa

422

[Tocrynarer Bopa. M3nydenue u norniomnieane (GOTOHOB MPHU

nepexojie aToMa ¢ OJTHOTO YPOBHSI SHEPIUU Ha JPYTOi:

hv _ e _ E, —E

R n

™m
“mn
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JInnelyaTele CIIEKTPBI.

CrniekTp ypOBHEM SHEPrUu aToMa BOJIOPOAA:

—13,63B
E, =222 4123 _

n*

4.3

OU3NKA ATOMHOI'O SAIPA

4.3.1

Hyxnonnas monens siapa I'eiizenOGepra — MBanenko. 3apsij

sapa. MaccoBoe 41cIIo sapa. H3oTombl

4.3.2

PannoakTUBHOCTB.

Anbda-pacra;
A A4 4
7zX—>> Y+ ;He

bera-pacna.

DneKTpoHHBIN B-pacnan:

A A 0, =~
s X—= Y+ e+ v,

[To3utponusIii B-pacnan:
A A 0= _ .,
XY + jE+V,

raMMa—I/BHy‘leHI/Ie

433

3aKOH paJIMOaKTUBHOTO pacrajia:

N(t):N()*Q-

ITycth m — Macca pagloakTUBHOIO BellecTa. Toraa

m(t) =mg*2

434

SAnepHble peakuuu. JleieHne U CUHTE3 sIIEp




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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