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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHOU porpaMmsl, peictaBieHHbIX B DI'OC COO, a Takxe
c yu€toMm (enepasbHON paboueir mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit @enepanuu, peaau3yomnux OCHOBHbIE 00pa30BaTelIbHbIE MPOrPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEpIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOTo TpeaMeTa ¢ Yy4ETOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTMKMA y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEM 0Oydaromuxcs.
[TporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIeil
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3ydenne kypca (Qu3MKA yriyOJIEHHOTO YPOBHSI TMO3BOJISIET peaIn3oBaTh
3aJja4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)abIM
oOy4JaronMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IMYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAIBbHOCTSIM.

B nporpamme no pusmke onpenenstoTcs iIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca ¢U3NKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHno-
METO/I0JIOTUYECKON OCHOBOW il pa3padOTKu TpeOOBaHMU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBIIMX
nmporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriTyOJa€HHOM
YPOBHE, SBJISIETCS] CHCTEMHO-AEATEIbHOCTHBIN MOAXO.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IJIaHUPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca (PU3UKHU Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YIIbTAaThl IO TOJaM 00yUYECHHUS;

coJepkanue yuyeOHoro npeamera «@usukay» 1o rogam 00ydeHuUs.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCITI0JIb30BaHA YUUTEISIMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOUYMX MIPOrpaMM.

[TporpamMMa no ¢pu3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABISIET BO3MOXHOCTH JUISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
NOJXOJOB K NpenoAaBaHuio (U3UKH HAa YriIyOJEHHOM YypOBHE NpPU YCIOBHUU
cOoXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLKoapHbINA Kypc GUBHKH — CUCTEMOOOPa3yOIUi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeNuiio Xapakrep W OypHOE pa3BUTHE
pa3zHO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTyuYEHHUs HOBBIX MaTEepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOyuaronierocsi, B pOpMHUpOBaHNE YMEHUN MPUMEHITh HAYYHBIM METOJ] MO3HAHUS
IIPU BBIMOJTHEHUU UMU YUE€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEJHEr0 001IEero 00pa3oBaHus MOJI0XKEH
pSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUH C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pU3uKd
oObeaUHEH BOKPYr (Qu3nueckux Teopuid. Beaymwum B Kypce sBIseTcs
(GbopMHUpOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanus OpeAnonaracT MCIOJb30BAHUE
I'YMAaHUTAPHOTO TNOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryoi€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYX IACHHS
npo6JieM pallOHAIBHOTO MPUPOOTIOIB30BAHUS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coJiepkaHusl MPOrpamMmbl MO (PU3MKE JOHKHO OBITh TOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHoro mporecca. s yrimyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYECKOro npakTukyma. B mepBom ciiydae mpakTHKyM
npoBoauTcs 6o B koHIE 10 m 11 kimaccoB, mubO TOCIEe MEPBOTO W BTOPOTO
MOJYTOANN B KaXKJIOM U3 3TUX KJlaccoB. BTopol crocod — 310 uHTerpamust padot
IPAaKTUKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPhIE MPOBOAATCSA B IpoLiEcce
u3ydeHus paszaena (temsl). IIpu sToM mox paGoTamu HpakTHKymMa HOHHMAaETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOTr0, 00001IEHHOTO BH/Ia O€3 MOIIaroBO HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHHUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKkTUKyMa IpeICTaBlIeHa €IWHbIM IepeuyHeM. Bpidop
TEMaTUKU U1 3TUX BUJOB YYEHHUYECKUX MPAKTHUUYECKUX PabOT OCYILIECTBISIETCA
YYaCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXOI1 U3 OCOOEHHOCTEN OYPOUYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [Ipm sTomM obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSMU NPOBOAMTH TMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHUE yIeseTCs PEIICHUIO0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 337a49H C SIBHO 33aJaHHOU
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUCHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjliena Kypca, TaK MU HUHTETpUpys
IPUMEHEHNE 3HAaHUI U3 Pa3HbIX pa3aenoB. i Ka4eCTBEHHBIX 3a/1a4 IPHOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE NPOTEKAHUS (PUINYECKHUX
SIBJICHUM M TIPOIIECCOB B OKPY’Karollel JKM3HU, TpeOyrolre BbIOopa GhU3NIECKOn
MOJIEH JUJIsl CUTyallK MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype Gu3uku yriyOosEHHOrO YpOBHS HAa YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4daTbCid B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE JUIsl BBIMOJIHEHUS YKa3aHHBIX B IPOTrpaMMe M0 (PU3UKE YUEHUUECKUX
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy1oBaHME.

JemoHCcTpanoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpaMMe 1Mo (U3HKE KIIOYEBbIX JEMOHCTpAlUil asis
UCCIICIOBAaHMSI  U3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 000OpyIOBaHME I YYCHUYECKHX TMPAKTHYECKUX pPaboT
dbopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTHueckue KOMIUIEKTHI
Ja00paTOpHOTO OOOPYJIOBAaHUS JIOJKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTETHLHBIX CUCTEM B BHJIC TU(PPOBBIX TaO0OPATOPHUIA.

OCHOBHBIMU HENSIMU U3Y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIFOTCS:

dbopMHpoBaHHEe HWHTEpeca M CTPEMJICHUS OOy4YarolMXcd K HayYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE IMO3HAHUS U (OPMHPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTpOEHHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AJIL Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHre 3TUX Lened 00ecreynBaeTCsl pelieHneM CIEIyIoMMX 3ajad B
npouecce U3yyeHus Kypca (U3MKU Ha ypPOBHE CPEHETO 00I1Iero 00pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSpHYH  (u3uKy,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(dopMUpOBaHHE YMEHUIN MPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBICHEHUS
bu3znyecKux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOO0B PEIICHUSI PA3IMYHbIX 33]1a4 C SBHO 3aJaHHOU (hH3HUUECKOM
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHue (U3HUECKON
MOJIENI, AJEKBaTHOW YCJOBHMSM 3aJadyd, B TOM YMCIE 3aJad HHKEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M TMPUHILMIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPEy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHHUS
¢u3nyeCKuX IKCIEPUMEHTOB, aHajdu3a M HMHTEpOpeTaluud HHpOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3JaHUE YCJOBHM [JIs1 pa3BUTUS YMEHHUI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuUTHE HHTEpeca K chepam mpodeccrnoHaIbHON ASSITENbHOCTH, CBSI3aHHON
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3ydeHus yuyeOHoro mpeamera «®Dusuka» Ha YpPOBHE CpEIHETO O0OIIero
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIMMH TMPOIOJDKEHHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriayOnéHHBIM YpPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBogutcs 340 gacoB: B 10 kmacce — 170 gacoB (5 4acoB B HENEI0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
poBeleHUsT J1adOpaTOpHBIX pPabOT U OMBITOB C YYETOM HMHAMBHUAYaJIbHBIX
O0COOEHHOCTEHN 00yJarouXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAsI Hayka o mpupojae. HayuHslil MeTo/1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TEIO0, UAcaTbHAs )KUAKOCTh, UJI€AJIbHBIN T'a3, TOYCUHBIHN 3apsi).
['unoTe3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKast TEOPHUS.

Ponb u mecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3MepeHne cuiibl TOKa U HANPSHKEHUS B LIENU MOCTOSHHOTO TOKA MPY TOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit mo ¢usuke. [Ipumepsl n3mMepeHus
(bU3UYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqbHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U ITyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduky.

CBobOonHOEe mMmajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTHU U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU M UX TpaduKu.



KpuBosmHenHoe  nBWKEeHME. J[BHKEHHME  MaTepuasbHOM  TOYKHA 11O
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHu4ecKue yCTpPOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIUAOMETP,
JBUKEHUE CHAPSAIOB, LEITHBIE, IIECTEPEHYATHIE U PEMEHHBIE ITepeaadyn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPAUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

WnmrocTpanus npeaenbHoro nepexo/ia U N3MEpEeHne MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE ITyTEH, TPAEKTOPHI, CKOPOCTEW JIBUKEHUS OJHOIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit saxkcnepumenm, nabopamopnovie padomuol, nPAKMUKyM.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3yuenue nBukeHus Tena, OpoIIeHHOro rOpU30HTANIBHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIy JNaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TEA.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEpHO/ia 0OpalieH!s KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.



Tema 2. lunamuxa.

IlepBbiii 3akoH Hprotona. MuepumanbHbpie cuctemsl oTcyéTa. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
TIPUMEPHI).

Macca tena. Cuna. [IpyHuumn cynepno3unmu cui.

Bropoi 3axkon HproTOHa 111 MaTepUanbHON TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

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

Cuna TsbxkecTd. 3aBUCUMOCTD YCKOPEHHUS CBOOOTHOTO MAJIEHUs OT BBICOTHI HaJl
MOBEPXHOCTHIO IUIAHETHI M OT Teorpapuieckoil mupoThl. J(BrkeHne HEOECHBIX Tell
M X CIIyTHUKOB. 3akoHbl Kennepa. [lepBasg kocmuyeckass CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJIBKEHUS U CUJIa TPEHUS TTOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TeIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuia Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: IOAIIMITHUKH,
JBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habmroienue nBukKeHUst Tell B MHEPLUUAIbHBIX U HEMHEPLUAJIbHBIX CUCTEMAX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX IMIMHAPOB WIM IMIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIOLIEN MPUIIOKEHHBIX K TEITy CHJI C IPOU3BENECHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIMX B PE3YJIbTATE B3aUMOICHCTBUS TE.

N3mepenune macc no B3auMOIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM MOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSL.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenne paBHOJEHCTBYIOMIEH CUJ TIPH JABMKEHUU OpyCKa MO HAKIOHHOU
IIJIOCKOCTH.

[TpoBepka TrUIOTE3BI O HE3aBUCHMOCTH BPEMEHHM IBHKEHHS OpycKa I0
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €r0 MAcChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIINX B TNPYXHHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

V3y4yeHne NBHYKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPCKUHYTON depes
JErKuif OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne NBUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coxpanenus ¢ Mexanuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUabHbIX TOYEK. LleHTp mace
CHUCTEMBI MAaTEpPUAIBbHBIX TOYEK. Teopema O ABUKEHUH LIEHTpa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT ummynbca MarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

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

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU MATEPUATIBHOU TOUKHU.



[loreHnuanbHple W HENOTEHLUMANbHbIE CHibl. [loTeHHManbHAsE >HEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
SHEPrus Tejia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnmansHas 3Heprus tenna
B TPABUTAIIMOHHOM TOJI€ OJHOPOAHOTO Inapa (BHyTpH W BHe Mmiapa). Btopas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBs13b pabOTHI HETOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOILECCHI: ABUKCHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIN MTUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHWE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CHJIBI.

M3MeHeHne 2HEpruu Telia Mpy COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM WM MOTEHLUHAIbHOW SHEpPruil MpH
JIEWCTBUU HA TEJIO CHUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOHOM MaICHUU.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenune nmnybca Tejia 1o TOpPMO3HOMY ITyTH.

W3mepenne Cuibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOUIISE ¥ MOIITHOCTH CHJIBI
TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccnenoBanne cOXpaHEHUs] UMITYJIbCA TIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUSI TTOTCHIIMAIILHON YHEPTUU MPYKUHBI ¢ PaOOTOMN CUITBI
TPEHMUSL.

OmnpeneneHue padOThl CWIBI TPEHUSI TPU ABWKEHHHM Tejla MO HAKJIOHHOW
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopull.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIIpHO-KuHeTnyeckon Tteopun (MKT), ux
onbITHOE 00ocHOBaHue. uddysusa. bpoyHoBckoe nBrxeHue. XapakTep JABUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BELIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonnuecTBo BemectBa. [loctostHaas ABoraapo.



TennoBoe paBHOBecwe. TemmepaTypa u cmocoObl e€ m3mepenus. lllkama
temneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCAIBHOM Ta3e C I[IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIy JaBICHUEM M CPENHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAIBHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEINIOBOTO ABUKEHUS €€ YaCTHII.

TexHn4eckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHUEe HaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKCHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxuakocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJEKYIJI.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoIecCoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne 1mponecca YCTAHOBJIEHHUS TEIUIOBOTO PABHOBECUS IPH
TEIJI000MEHE MEXTy TOPSUYEH M XOJIOTHOM BOJIOM.

M3yuyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHJOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHHS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJIs
TEPMOJIMHAMUYECKONW CUCTEMbl. BHelHre u BHyTpeHHKE napaMerpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAUYCHUS BEJIMYMH, ONIMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIJIIOBOMY PaBHOBECHIO.



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHue MenpaeneeBa—Kianepona u BbIpaXeHHE 711 BHYTPEHHEHU DHEPIUM.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMnepaTypbl. BeipaxkeHue 1isi BHYTPEHHEW SHEPTUH OAHOATOMHOTO MIEAJIBbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnTtapHas paboTa B TepMoanHaMuKe. Beruucnenne paboTel 1o rpaduky
npoiiecca Ha pV-nuarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHass TeIIoTa CropaHus
tormBa. Pacuér KkoauuecTBa TemiaoThl mnpu  Teruonepenaude. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TEpMOAMHAMUKHN. BHYTpeHHss dHeprus. Kom4uecTBO TEIIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[Tpunune! aectBus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KIIJI. [ukn Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHHE OKPYKAKOIIEH CPe.Ibl.

TexHHYecKue yCTpONCTBAa M TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, YTHIIM3AIHs OMOOPTaHUYECKOTO TOILIUBA JIJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue Temneparypsl pu aainadaTuyeckoM pacIiIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepeHne yaenbHoN TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue agqnabaTHOTO Mpolecca.

N3ydenne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMITepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHieHcanus. Micnapenue u kumenue. Y neapHas TerioTa
napooOpa3oBaHusl.

HacelleHHble W HEHachIMleHHbIE Mapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y TABJIEHUS HACBIIIEHHOTO I1apa OT TEMIIEPATYPhL, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpAaTypbl KUIIEHUS! OT J1aBJICHUS B
KUIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOINHS CBOWCTB
KpuctaiutoB. [lmaBnenne W Kpucraimmszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyO6aumarius.

Hedpopmanuu TBEpRoro Tena. Pactsykenue u cxartue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimimpeHue XKUIKOCTEH M TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYKHA
TEIUIOBOTO pacUIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTrUn B Pa30BbIX MEPEXOaX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(pGUUMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusspusie sBieHus. J[aBaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TermioBoe paciiMpeHue.

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiIeHUS.

Mopenu HEHBFOTOHOBCKOM KUJKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBICHUS JIbIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duiirieHTa MOBEPXHOCTHOTO HATSXKEHHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCHUMOCTH JAeopMali  pEe3MHOBOro obpasua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. JiaekrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnekTpu3anms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKM, JUANEKTPUKA U MOJYHPOBOIHUKU.
DneMeHTapHbIN JIEKTPUYECKU 3apsl. 3aKOH COXPAaHEHMS SJIEKTPUUECKOTO 3aps/a.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyioHa.

DJeKTpudecKoe nose. Ero neicTre Ha SJIEKTPUUYECKHUE 3aPSAbI.

Hampsok€aHocth  anekTpuueckoro  mois.  [IpoOHbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOro NoJisi. OAHOPOIHOE IIEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP NOTEHLHMAIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB JUISl JIEKTPOCTATUYECKOrO Mo (KaK OJHOPOJHOTO, TaK H
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uluy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMepHO 3apsKEHHOU
OECKOHEYHOW TUIOCKOCTU. KapTuHbl JMHUN HANPSOKEHHOCTH JTHX TIOJIEH U
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlupnexktpruyeckas
IIPOHMIIAEMOCTD BEILIECTBA.

KongencaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapaiutennbHOE CoeqMHEHNE KOHAEHCATOPOB. llocnenoBarenbHoe coefnHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: 3JIEKTPOCKOTI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE D3JIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3apsKEHHBIX MIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT  IUIOLIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa YepPe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

O1ieHKa CUJl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTeKkaHus TOKa B LENU, COAEPHKAILIECH KOHICHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 371eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi CyliecTBOBaHUSI MOCTOSIHHOTO JJIGKTPUYECKOrO0 TOKa. MCcTOYHUKH
toka. Hanpsokenue U u DJ1C &.

3akon Oma i1 yyacTka IeMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
COIIPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuieckux meneil. [IpaBmina Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JleHna.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAE/seMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUYHHUKA TOKA. 3aKkoH OMa Jj1s1 TOJIHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSDKEHUS L PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEUYEHUS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeTMHEeHUs UCTOYHUKOB Toka, IJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXK/y MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COETMHEHUS PE3UCTOPOB.

N3Mmepenne yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue D1C 1 BHYTPEHHETO CONMPOTUBJICHUS UCTOYHHUKA TOKA.

Uccnenoranne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXK/y MOJIFOCAMU UCTOYHHKA TOKA OT
CUJIbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu ¢ pazuunvix cpeoax.

DOnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
Temnepatypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYUYKOB.



[TomynmpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexoaa. [1omynmpoBoIHUKOBBIE TPUOOPBHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes s AIEKTPOIHN3a.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Paznmuyneie TMIIBI CAaMOCTOSITENBHOTO pa3pana. Monnus. [lmasma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAPUHUPOBAHNE MEJIU, BhITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTD BO3IyXaA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3UcTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3rYecKUil MPAKTUKYM.

Cnioco0s1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJUUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriryoaéHHoro ypoBHs B 10 kiiacce ocyniecTBisieTcs
C y4€TOM COJEpKaTEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
Ouonoruu, XMMHUM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYUECHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, HAYYHBIH (aKkT, TUMOTe3a, (PU3MYecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboiia, runepOosna, ux rpa@uku u cBoiicTBa. TpuroHomerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpPYXKaroIlel Cpemsl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIydeHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTdaTble KOHCTPYKIIUK), UCTIOIB30BaHUE 3aKOHOB COXPAaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noJe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bektop MarHuTHOM wuHAaykuuu. [IpuHuun cyneprno3uuuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYIb. JBH>KEeHHE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

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



TexHn4eckrue YyCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBONUCTB PeppOMArHETUKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHUTA HA PaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIlBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BekTOpa MarHUTHOM
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAIYKTUBHOCTM B I1I€MM TOCTOSIHHOTO TOKA.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Me€4b, COJICHOWU/I, 3aIllIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUM B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd JJ1C caMOMHIYKIUMU OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe OMHUCAHKUE (3aKOH COXPAHEHHSI MEXaHUYECKO sHepruu). BriBon
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyaa U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactora kosneOanuid. Ilepumon ManmbiX CBOOOJHBIX KoOJieOAHUIMA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyXarmux KoiaeOaHuii U 3aBUCUMOCTH Tiepruojia CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dhopmMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUH MPU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

W3yueHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3zoBanue FHEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumusle Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
ucanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUIMTYJ0M CHJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B UICATBHOM KOJIEOATEIbHOM KOHTYDE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyX/I€HHbIE CHHYCOUIaIbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens JIMHUY JIEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

HccnenoBanre mepeMEHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COETUHEHHBIC
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B LIENU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
MPOJOJIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpa)X€HWE, MpeloMJIeHuEe, HHTep(epeHuus u
U pakius.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHHu4ecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKAJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHUYECKHI1 pe30HAHC.

CBolicTBa yJbTpa3ByKa U €ro MIPpUMEHEHUE.

HabGniogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanrie CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPAPUOIETOBOTO U3ITyICHHM.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MTOKA3aTelb npesoMiieHHs . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MIEPEX0/I€ MOHOXPOMATHUECKOTO CBETA YEPE3
TrpaHully pa3zena AByX ONTUYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

IlonHoe BHyTpeHHee OTpakeHHe. IIpenenpHbIil yroma IMOJHOIO0 BHYTPEHHETO
OTPaKECHMUS.

Cobuparoniyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKON
cpepuueckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTENIBHOTO IOKa3aTes
IIPEJIOMIICHHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEpEpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. JudpakimoHnHas pemérka. YCJIOBHE HaOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapaT, MPOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne XoJa CBETOBBIX IIYYKOB YEpe3 IUIOCKOMAPATUIEIbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3Mepenue nokasarens npeoMIICHUS CTEKIIA.

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

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHUsI B CUCTEME U3 MJIOCKOTO 3€pKajia U JIMH3BI.

[Tonyuenne n300pakeHusl B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKpAIICHUE JJTHHBI.

DHeprus U UMIYJIbC PENSATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOSI.



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbca W JHEPTrUU  PEISTUBUCTCKUX  dYacTll (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenus Buna. ['mnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0 ¥ a0COJIIOTHO OTpaXarollyr MoBepxHocTh). OmbiTel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOLIECHUSI HEONpPenenEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTor(PdeKT HAa YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossaao [lmanka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIBI TOKA YE€pPE3 CBETOIMO/ OT HAIPSKECHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpOoeHUsi aroMa. I[lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynatel bopa. U3nydenue u norsouieHre pOTOHOB IpU NEPEXOJIE aToMa C
OJIHOTO YPOBHSI SHEPTUU Ha JIPYTOMH.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

Habnronenue TMHEHYaToro CuekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTh. Aunbda-pacnaa. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. 'amMa-nu3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO W3Iy4YCHMs. BIusHME pATMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli PoH n3nydenus. Jlozumerpusi.

OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpaliy 1 UCCIEN0BAHUS dJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TiitooHHas MOAENb aApPOHOB.

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

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKHE IIPOLIECCHI: TO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEpMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3yuenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. diiemMeHTHI ACTPOHOMUM U ACTPOGU3UKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUISI OOBSICHEHUS TPHUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTounnk sHeprum CosHIa U 3BE3 .

3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJIacc —
CBETUMOCTB». 3BE3bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEILHOCTA. BHYyTpeHHEe cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€3qHOr0 HEOGA HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOIUICHUU.

Pu3nvecKuil NPaKTHKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX WM3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeieHME  KOCBEHHBIX  U3MEPEHUM, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUU  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O06o001eHne U cucTeMaTH3alusl CoAepKaHus pa3iesioB Kypca «MexaHuKay,
«MounekymsipHas pU3MKa U TEPMOJAUHAMUKAY, « DNEKTpOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb ¢u3uku U acTpOHOMHM B OSKOHOMUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHM B COBPEMEHHOM HAYyYHOW KAPTHUHE MUPA, 3HAYCHHE ONMUCATEIBHOU,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
bu3nyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMHUPOBAHUHU MPECTABICHUIN
0 (u3nUYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeameTHbie CBA3M.

Nzyuenue kypca ¢pusuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C YUYETOM COIEPKATEIIbHBIX MEXIPEAMETHBIX CBSI3€HM C KypcaMH MAaTEMAaTUKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUECHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHUE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YypPABHEHHW. TpPUTOHOMETPUYECKHE
(GyHKLIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHbIC
JIBW)KCHUSI B JKUBOW MPHUPOJAE, OKOJOTHMYECKHE PHUCKUM TIPpU NPOU3BOICTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
yIbTPa3ByKOBass JUArHOCTUKA B MEJULIHMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs! CTPYKTypa TBEPABIX
TEJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTANTIMYECKON PEeIIETKH, CIEKTPAIbHbIA aHaIU3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX DY/,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOJBUTATENb SIKOOM, TeHepaTop MEPEeMEHHOr0 TOKa, WHAYKIMOHHAsS Ieyb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaauOIPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meub, yabTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MIPOCKITMOHHBIN ammapar, BOJOKOHHAsS ONTHKA, COJTHEUHas OaTapesi, CITyTHUKOBBIC
NPUEMHHKH, SJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMS YyuyeOHOro mpenMera «Du3nka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIlEeCTBa, PACIIUPEHUE KUZHEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE peaM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULIUN 00YUYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO UJIEHA POCCUHCKOT0 OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aMMOJEUCTBOBATH C  COLMAJIbHBIMHU  HWHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHME K TOCYJApPCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OIIEHMBATH CUTYallMIO M MIPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAyKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIN
BbIOOD Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpYy»XKalolled cpeie Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE YUeOHbIE JeiicTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESIM, OLIEHUBATh PUCKH TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIa/I€Th Hay4YHOH TEPMUHOJIOTHEN, KIFOUEBBIMU MOHATUSMU U METOJaMU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJEpKaHUsl, IPUMEHEHUIO Pa3JINYHbIX METOI0B NTO3HAHMS;

BJA/JE€Th BUAAMM JAESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMs, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH IIPUYMHHO-CIIEICTBEHHBIE CBSI3W U AKTyaJU3UpOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJId
JTIOKa3aTelIbCcTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh MapameTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3yYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
YMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYIO 0O0JacTh
KU3HEIEATEIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;
BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTb OPUTMHAIBHBIE TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIJI€Th HaBbIKAMU MOIy4YeHUsI HHGOPMALIMK (PU3NYECKOTO COJAEPKAHMS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBIIATh IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMyHMKaTHBHBIE YHMBEPCAJbHbIE Yy4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHWE Ha YpoKax (U3UKM U BO BHE-YPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaTIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTH)KCHHIO: COCTABIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJEU C TO3UIMH HOBH3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUITUATHBHBIM.

PeryasitTuBHbIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYITHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacumMpsITh paMKH Y4E€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JeJaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OparTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTU
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJILTATOB LCIISAM;



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON peQIEKCMH KaK OCO3HAHUS
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIeKCUH AJIs OLEHKU CUTYyalluH, BBIOOpa BEPHOTO
pelIeHNUS;

e yMETh OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPU AHAIU3E PE3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHHUMATH C€Osl, MOHUMAsI CBOU HEJOCTATKU U JOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apTyMEHTHl JAPYTUX MPH aHaIu3e Ppe3ybTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B nponecce AOCTMXKEHHS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHMS IPOrpaMMBbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHud Yy OO0yYarolUXcs

COBEPIIICHCTBYETCS OMOITMOHAIEHBIN WHTEJICKT, MIPEAMOIaT AFOTITHH
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHS COOCTBEHHOU
AMOILIMOHAIIBHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

e CaMOPETYJIMPOBAHUS, BKJIKYAOIIETO CAMOKOHTPOJIb, YMEHHUE NTPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTHKEHHIO LIENH
U yclexy, ONTUMU3M, THUIIUATUBHOCTh, YMEHHE E€HCTBOBATh, UCXOA U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYTMX, YUYWUTHIBATH €ro MpPH OCYIIECTBICHUHM OOIIECHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE pe3yJIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIMXCSI YMEHUN



NOHMMATh POJb (U3UKK B  DKOHOMHYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIICH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW ~ (QPYHKIUH  (DU3UYECKOM TEOpuu —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, POJib (DU3HUECKON TEOpUH B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MO/IesIel (PU3NUYEeCKUX TEN U POIECCOB
(s1B7eHMI): MHEpIMaNbHAas cUCTeMa OTcuéra, adCONIOTHO TBEPAOE TEo,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOIHOE TaJIeHHeE,
a0CoJIIOTHO ympyTas naedopmaius, aOCOJIOTHO YNPYroe U abCOTIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMs, MOJEIM Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJa, UICANIbHBIN ra3, TOUEYHBIN 3apsisl, OJHOPOJIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHsS (TpaHULbl, 00JIACTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSICHATH MEXAaHWYECKHE MPOLECCHl M SIBJICHMUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHHUSI M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KUHEMATUKH PAaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa ['anunes s CKOPOCTH M TEepeMelIeHUs,
3akOHbl HpIOTOHA, TPUHLMI OTHOCUTENIBHOCTH ['amuiies, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITyJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
YCJIOBHSI paBHOBECHS TBEPAOro Tena), MPU OSTOM HUCHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpPAHEHHUs HMMIIYJIbca M MEXaHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SABJICHUS, UCIOIb3YS
ocHoBHble mojoxkeHus MKT u 3akoHbl MOJIEKYJsIpHOM (U3UKUA H
TEPMOJUMHAMUKN (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHILEHTpAIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUeN TEMIOBOTO JABMKEHHUS €T0 YaCTHUL, CBA3b JABJICHUS UIECATBbHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJI MW €ro TeMIepaTypou, YpaBHEHHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX IMPOLECCAX), TP ITOM HCIIOIb30BAThH



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBUS IPUMEHUMOCTHU
ypaBHeHus1 MeHneneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSCHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHna, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, MPUHUUIN CYNEPIO3ULIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUsS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM W JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl @apajes 1J1s 3JIEKTPOoIIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3Ysl BEIUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUS, KHHETUYECKasi SHEPIus,
MEeXaHU4ecKasl YJHeprus, paboTa CUIIbI, ICHTPOCTPEMUTEILHOE YCKOPEHUE,
CUJla TSKECTH, CHJIA YNOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aUMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTUS YIIPYTOl
nedopManuy Npy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrUs HUJEaTbHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO IBUTATENS; JICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO MO, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIM 3apsHKEHHOrO 1apa B BaKyyMe M B JUBJIEKTPUKE, MOTEHIIMAI
AIEKTPOCTATUYECKOIO IMOJIs, PA3HOCTh MOTEHLMAJIOB, JJICKTPOIABHXKYILASL
cuia, Cujia TOKa, HalpsKeHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE 4YACTHI[ BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JNBIKEeHUE, NTUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCAlUs, TIJIABJICHUE U KPUCTAIIM3AllUsl, HAITPABICHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALNS TEJ, SKBUIOTEHINAIBHOCTh IOBEPXHOCTHU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUM (DU3NUYECKON BETMYUHBI OT
JIPYTOM C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJTYYECHHOW 3aBUCHMOCTHU
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPEIHOCTE  M3MEPEHMH, JelaTh  BBIBOJABI 0  pe3yjbTaram
WCCIICIOBAHUS;



IPOBOANTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIMYUH, MNPU HTOM
BbIOMpaTh ONTUMAIBHBIA METOJ M3MEPEHHS, OICHUBATh AOCONIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH ONBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
NOJIyYEHHBIE PE3yJbTaTbl W JENaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIIOTE3BI;

coOJII01aTh MpaBuia 6€30MacHOro TpY/la MpU IPOBEICHUN UCCIIEI0BAHUM B
paMKax  y4yeOHOro  OSKCHepUMEHTa, MpakTUKymMa U  y4yeOHo-
UCCIIENOBATENbCKOM M TPOEKTHOW JEATEIIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00pPaTOPHOro 000pyAOBaHUS;

pemarbs pacy€THhIE 3aJayd C SBHO 3aJaHHOM W HESIBHO 3aJaHHOU
¢u3nyeCcKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuecKoil Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
IPUMEHSATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHU MPU MCHOJB30BAHUM MATEMAaTUUYECKUX METOJOB pPEIICHUS 3a/ad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUIEHUS C YYETOM MOJTYYEHHBIX
pE3yIbTaTOB;

peniaTh KayeCTBEHHbIE 3a7aud, TPeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3leNoB Kypca GU3HMKH, a TAaKKe UHTErpalyuy 3HAHUW U3 APYTHX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LIEMOYKY PacCyXJIEHUI ¢ ONOPOI HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

MPUBOJIUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOCKHBIX YUEHBIX -(DU3HUKOB
B pa3BUTUE HAYKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHONM C (PU3MYECKUMH IpoLieccaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
MPUPOAOTIOIB30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKM W TEXHOJIOTUM JJid JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOOBI PaboThl ¢ WHpOpPMaNUEH (PU3UIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTU, TPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE



TEXHOJOTHH JJi1 TIOHWCKa, TepepaboTKM M TPEabsIBICHHUS Yy4eOHOW H
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCA 3HAHWW, TaK U HAa OCHOBE
aHaJln3a NCTOYHUKA HH(OpMAIIUH;

IPOSIBIISIT OpraHU3alOHHBIE U MI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B TpylNe€ C MCIOJIHEHHEM pa3jIMYHbIX COLUAIbHBIX pOJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHATIBLHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATh BKJIaJ KaXXIOIrO W3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MPOOIEMBI;

IPOSIBIATH MOTUBALMIO K Oyayiied npohecCUOHATBbHON AESITEIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIIOTHYECKOU, COLMATIBLHOM
U ATUYECKON cdepax AesATEeIbHOCTH YEJOBEKa, POJib U MECTO (DM3UKU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEeIIbHOCTH YEJIOBEKa M JajbHEWIIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUM (HU3NUECKON TEOpUH — DIIEKTPOJIUHAMUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pPOJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHUHBI MHpa B OOIMEM pAIY
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasnnyaTh yCIOBUS IPUMEHUMOCTH MOJIENei (PU3NUYECKUX TEN U IPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOEC MArHUTHOE OIS,
rapMOHHUYECKHE KOJeOaHus, MaTEeMaTUYECKUM MAasTHUK, WICATbHBIN
PY>KUHHBIH MasTHHK, rapMOHUYECKUE BOJIHBI, UJ1eadbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIeld aToMa, aTOMHOTO SiA[pa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycioBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh HUCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH BJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHHUS,
UCIIOJNIB3Ysl OCHOBHBIE IIOJOKEHUS M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
NEKTPOMArHUTHOM  WMHAyKuuu, npaBwio Jlenma, cBi3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IL€NU CO CKOPOCTBIO
WU3MEHEHUS CUJIBI TOKA, TOCTYJIaThl CIEIIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBSCHITH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCIIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJIA
doTordexra, mepBuiit 1 BTOpoi nmocTynarsl bopa, MpUHIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUs 3apsOBOr0 H
MacCOBOTO YHCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacmnana);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HCIOJb3YysS BEIUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh IMOTEHUUAJIOB, DJIEKTPOJABWXKYILNAS CUJIA, HUHIYKIUA
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJABUKYIIASL CHUJIA CAMOMHAYKIMHM, HSHEPrus MarHUTHOTO IOJs
MIPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHS, SHEPTUs
MOKOSI CBOOOJTHOM YacCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
Y 3apsi siApa, SHEPTUs CBSI3U S1Ipa;

OOBSACHATb  OCOOCHHOCTM  MPOTEKaHUs  (PU3NYECKHX  SBJICHHIA:
AIIEKTPOMArHuTHAsI MHAYKIIUSI, CAMOUHIYKIIUS, pe30HAHC, MHTEep(EepeHITUs
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (botorddexr), anvda- u 6eTa-pacnasl saep,
raMmma-u3iaydeHue saep, Pu3ndecKue MPUHIIUIBI CIEKTPATIbLHOTO aHaNu3a U
paboThI N1a3zepa;

ONpENENATh HaIlpaBiI€HUE WHIYKUWHA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

IPUMEHSATHh OCHOBOMOJATAOUIME ACTPOHOMUYECKUE TOHATUS, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
IPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH C
UCIIOJIBL30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IOJTYYEHHOW 3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPEIHOCTE  M3MEPEHMH, JelaTh  BBIBOJABI 0  pe3yjbTaram
UCCJIeI0BAHNUS;



MPOBOJUTh KOCBEHHBIC H3MEpPEHUS (DU3NYECKUX BEIUYHH, MPU STOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC TMIOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
MOJYYCHHbIE PE3YyJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEAJIOKEHHOU
TUTIOTE3HI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 0€30MacHOro TPY/la MPU IPOBEICHUN UCCIIEI0BAHUI B
paMKax  y4yeOHOro  OSKCHEepUMEHTa, MpakTUKymMa W  y4deOHo-
HCCIICIOBATENIBCKOM M TPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJlaHHONM M HESBHO 3aJIaHHOMN
dbu3nueckoil MOJIeTbI0: HAa OCHOBAaHMM aHalM3a YCJIOBUSL BBIOUpPATh
dbuznyeckre MojJeNd, OTBEYaIoIIHe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThbl (PU3UUECKUX TEOpHUil
IpU  HCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METObI PEHICHUSI ¢ YUETOM IMOTYUYEHHBIX
pEe3yIbTaTOB;

pelarth KayeCTBEHHBIC 3ajayd, TpeOyrolrue NPUMEHEHHUS 3HAHUN U3
Pa3HBIX pa3leyoB Kypca GU3MKH, a TAK)KE MHTETPAIllUU 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PaCCyXACHUN ¢ OOPON Ha N3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SBICHUS;

HCIIOJB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCHMCKUX U 3apYyOS)KHBIX YIEHBIX-(DHU3HUKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAJM3UPOBATh U OICHUBATH MOCIEACTBUS OBITOBOW M TIPOW3BOICTBEHHON
NESATETLHOCTH 4YeJOBEKa, CBA3AHHOW C (PU3MYECKHMH TIPOIECCaMH, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAyKAd W TEXHOJOTUW JUIsl JaJbHEHINero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3udHbIe CIIOCOOBI PaboThl ¢ MHGOpMaNHe (U3HIECKOTO
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX



TEXHOJOTHM, IPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMallMY, MOJYYEHHOM U3 pa3IM4HbIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0 HMHQOpMalMI0 M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO IPUOOPETEHNSI HOBBIX 3HAHUH B IIPOLIECCE BBITTOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTarh B TpyIIE C HMCIOJHEHUEM pPa3IUYHBbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENETATh AEATENbHOCTD
B HECTaHJAPTHBIX CUTYyallUsIX, aJleKBaTHO OLICHMBATh BKJIAJ KaXJAOr0 U3
YYaCTHUKOB T'PYMIIbI B pEHICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaymiel npohecCuoHaNbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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3.1 MOJIEKYJISIPHOKHHETHYECKO 15 1 MIOBEICHUA U TEXHHUKE
it Teopuu Oe3omacHoCTH Ha
ypokax (u3UKH, OpU
3.9 Tepmoaunamuka.TemioBeie 20 1 TPOBE/ICHHH
MartiHbI 1a00paTOpHBIX PaboT
bubmuorexa [IOK - opraiu3anus paboTsl B
https://m.edsoo.ru/7f41bf7 = mape u rpymmax
2
https://www.getaclass.ry/ =~ OPTaHH3amMid
UCCIIeI0BATEIIbCKOI
https://phys-
. paboTHI B rpymmax
ArperaTHble COCTOSIHUSA ege.sdamgia.ru/
3.3 BemecTBa. Ma3oBble 14 1 “TPYIIOBON pOCKT

MepexXOoabl

«TemmoBol ABUTATEIIL)
- Oecema 0 3HAUCHUH
b dy3uu B
JKU3HEICATEIIbHOCTH
yeJioBeKa

- ucKyccusa «3HavyeHue
mennosbix 0suzameneli
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Hroro mo pazaeny 49

0219 asmomobune
CMpoeHuA»

Paznea 4. JIEKTPOJANHAMUKA

4.1 DneKTpuyecKoe noiie 24

IlocTostHHBIHI
4.2 . 24
ANEKTPUUYECKUIN TOK

bubmmoteka [IOK
https://m.edsoo.ru/7f41bf7
2
https://www.getaclass.ru/
https://phys-
ege.sdamgia.ru/

- Oecema o mpaBHIIax
IIOBCACHUA U TCXHUKCEC
0e30macHOCTH Ha
YpOKax (U3NUKH

- opranu3zanus paboThl B
nape ¥ rpymmax

- opraHu3anus
IPOEKTHOI paboTHI B
rpynmnax

—  TIpYNIOBOH
HPOEKT «Cnoco06sl
00pBOBI c
JJIEKTPU3ALIUEH.
DIIeKTpOCTaTUYECKast
3aIIUTa

- becenia 0 6e30macHOM
WCTIOh30BaHUHT
AJIEKTPOTIPUOOPOB

—  TpynmoBoe
uccienoBaHue «BausHue
91EeKMPOHACPEBAMENbHbI
X HazpesamenbHblX
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npubopos Ha
KAYeCMBEeHHbIL  COCMA8
6030yXa»

- nuckyccusi «bymymee
AIIEKTPOIHEPTCTUKUY

4.3 Toku B pa3IuyHBIX cpenax 6 0 0
Uroro no pazueny 54
Pazzen 5. PUSHUYECKHN MIPAKTUKYM

5.1 Ou3NUECKUil MPAKTUKYM 16 0 16
Hroro no pazneny 16
PesepBHOE Bpems 10 0 0
OBUIEE KOJIMYECTBO 170 3 16
YACOB IIO ITPOI'PAMME




11 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE Peanmsanuu
Ne HaunmenoBanue pa3jaesion udpoBbie
n/n U TeM nporpaMMILI ) Bceero Kontpoanusie  Ipaxruseckue f)lép(ill)::BaTeJ)Ibele pOCTBITEREILEOT
padoThI padoThI frloTeHIHAIa ypoKa
pecypcenl (BuaBI U pOpMBI
JeATeJIbHOCTH)
Pazgen 1. DJIEKTPOJIMHAMUKA
1.1 MaruuTHoe 10J1e 14 0 - Oecena 0
npaBujIax
ITOBEICHUS 31
TEXHUKE
0e30IIacHOCTH  Ha
ypokax  (pu3HKH,
IPH  BBITTOJTHEHUHT
71a00paTOPHBIX
Bu6mnoreka [IOK pabor
https://m.edsoo.ru/7f41bf72 - opranusauus
https://www.getaclass.ru/
DJIeKTpOMarHuTHas _ paloThI B ape u
1.2 13 0 https://phys- rpyImmax
MHIY KA ege.sdamgia.ru/
- OpraHu3anus
HCCIIEI0BATENbCKON

paloThI B rpymnmax

- Oecesia 0 BIUSHUU
MarHUTHOTO TIOJISI
3eMiM Ha QYHKLIUU
KHU3HEIEATSITLHOCTH
YeJoBeKa
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Hroro no pazneny

Paznen 2. KOJIEBAHUSA U BOJIHBI

27

2.1 Mexannueckue KojieOanus 10 - Oecema O BIUSHUU
29 DJIEKTPOMAarHUTHbHIC 15 paguoBosin u CBY-
' KonebaHus NMana3zoHa Ha
MexaunuecKue u but6morexa [OK OpraHM3M YeJIOBeKa.
2.3 10 https://m.edsoo.ru/7f41bf72
3JICKTPOMArHUTHBIC BOJTHBI hitps://www.getaclass.ru/ | - opramsams
https://phys- My OJTMIHBIX
ege.sdamgia.ru/ BBICTYIICHUH
- OpraHH3aIHs
2.4 Onruka 25
paboThI B mapax
-0eceqa 0 BaXKHOCTH
COXPaHCHUS 3pEHUS
Hroro no pasneny 60

Pa3znen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

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

https://www.getaclass.ru/

3.1 Ocuosel CTO 5
https://phys-
ege.sdamgia.ru/
Hroro mo pazneny 5
Pasznen 4. KBAHTOBAS ®U3UKA
41 KopmyckysipHO-BOTHOBOM 15 Bubimoreka LIOK - Oecena o IpaBHIIaxX
' Nyalu3M https://m.edso0.ru/7f41bf72 = TIOBEICHHS U TEXHUKE
4.2 dusnka atoma 5 https://www.getaclass.ru/ | O€30TACHOCTH MpH
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4.3

®usuKa aTOMHOTO fA/1pa U
AJIEMEHTAPHBIX YaCTHII

Hroro no pazneny

25

https://phys-
ege.sdamgia.ru/

BBITIOJTHCHHUH
J1a00paTOPHBIX pabOT

- OpraHu3anus
paboTHI B Iape
rpynmnax

- OpraHu3anus
MIPOEKTHON pabOTHI
VHIUBHTyaJTbHO U B
rpymmax

- Oecema o BKIajAe
POCCUMCKHX yYEHBIX
B Pa3BUTHE JIA3EPHOU
TEXHUKH.

- Oecema O BKiIajae
POCCUMCKHX yYEHBIX
B PAa3BUTHE SIACPHOU
SHEPreTHKHU.
Kpyeneoili cmon
«AdepHas
6e3onacHocmeo»

- BUPTYQJIbHBIN TYp OT
Pocaroma «MupHslii
aTom»
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Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

- OpraHu3aus
paboThI B ape u
rpyIax

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
51 DJIeMEHTHI aCTPOHOMUH U 12 0 0 :ttpSf//wr\]/vw.getaclass.ru/ - OpFaHPISEIHI/Iﬂ
: acTpoH3HKH ttps: = IPOEKTHOM pabOTHI
ege.sdamgia.ru/ WHIUBHyaJIbHO U B
https://www.astronet.ru/ rpymnmax
- Oecema 0 3HaYEHUU
ABOJIFOILIAN
Bceenennoi
Hroro no pasneny 12
Pazgen 6. PUBNYECKHUI TIPAKTUKYM
6.1 Pu3nyeckuil NPakTUKyM 16 0 16
Wroro mo pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucrematuzanuus u
bubmuorexa [JOK
0000111eHIE TIPETMETHOTO
https://m.edsoo.ru/7f41bf72
COJICPKaHUS U OIbITA
https://www.getaclass.ru/
7.1 JIeSITENLHOCTH, 15 0 0
per https://phys-
MpPUOOPETEHHOTO MIPU ege.sdamegia.r/
U3Y4YeHHH Kypca pu3uku
10— 11 kmaccoB
Hroro mo pazneny 15
PesepBHOe Bpems 10 0 0
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OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

170

16






ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/m Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
®dusznka — pyHIaMEHTAbHAS HayKa O Bubmiorexa OK
1 y Y 1 0 0 https://m.edso00.ru/7f41bf72
npupojie
bubnunoreka LIOK
5 HayuHblid MeTOI IO3HAHUS U METOBI 1 0 0 https://m.edsoo.ru/7f41bf72
UCCIeIOBaHus (PU3MYECKHX SIBICHUIN
DKCIEPUMEHT U TEOPHUS B IIPOIIECCE bubmiorexa LIOK
P P P https://m.edsoo.ru/7f41bf72
3 no3HaHus npupoasl. Habmoaenue u 1 0 0
HKCIIEPUMEHT B (hU3HKE
https://phys-
4 Crioco6b! u3MepeHus (PU3NYECKUX BETUYUH 1 0 0 ege.sdamgia.ru/
https://phys-
AOGcConoTHas M OTHOCHUTENbHAS IOTPEIIHOCTH ,
5 . 1 0 0 ege.sdamgia.ru/
U3MepeHuil PU3NIEeCKNX BETUUNH
MonenupoBanue B ¢pusuke. Poib u mecto bu6muoreka [JOK
5 ¢u3uku B OPMUPOBAHUHN COBPEMEHHOMN 1 0 0 https://m.edsoo.ru/7f41bf72

Hay4YHOW KapTHUHBI MUPA, B IPAKTUYECKOU
NeATeIFHOCTH JIFOAeH
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MexaHn4deckoe JBIKCHHE. CucremMa oTcuerTa.

OTHOCUTEIHLHOCTh MEXaHHUYSCKOTO

https://phys-

7 ege.sdamgia.ru/
newkeHus. [Ipsmast u oOpaTHast 3a1a4n
MEXaHUKU
Paanyc-BekTop MarepuanbHON TOYKH, €ETO htt h
s: s-
IIPOEKIIMH Ha OCH KoopauHaT. TpaekTopus.
8 POCKIL P p p ege.sdamgia.ru/
ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJUHAT
PaBHOMEpHOE TTPSAMOIMHEHOE TBUKEHHUE. https://phys-
9 I'paduuaeckoe onrcanme paBHOMEPHOTO ege.sdamgia.ru/
MPSIMOJIMHEHHOTO JIBH>KCHHS
https://phys-
C . . ege.sdamgia.ru/
JI0KEHUE IEPEMELIEHUN U CKOPOCTEH.
10 pemetit p https://www.getaclass.ru/
Pemenue 3agau
bubmmoteka IIOK
https://m.edsoo.ru/7f41bf72
HepaBHomepHoe nBH>keHNE. MTHOBEHHAs
11 CKopocTh. Yckopenue. [Ipsamonnneiinoe https://phvs
BIDKEHHUE C ITIOCTOSIHHBIM YCKOPEHHEM ' .
A yexop ege.sdamgia.ru/
bubnunorexa LIOK
o https://m.edsoo.ru/7f41bf72
12 ['padpuaeckoe onrcanue MPSMOTMHEHHOTO httos: //ohvs
JIBIDKEHUSI C TIOCTOSTHHBIM YCKOPEHHUEM ' )
ege.sdamgia.ru/
13 CBoOonHOe majieHne. Y cKopeHue

CcBOOOJHOTO IaeHUA. 3aBUCUMOCTD
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KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHU U UX rpaduKu

JIBukeHme Tena, OPOIIEHHOTO O] YIJIOM K

14
TOPU30HTY
KpuBonunelinoe npuxenue. JBuxxkeHue mo
15 OKPYXHOCTHU. YTJI0Bas U JTUHEHHAs CKOPOCTh.
Ilepuon u wactota. l{leHTpocTpeMUTENBHOE U
MOJIHOE YCKOPEHHUE
16 KoHntpoinbhas padora no teme "Kunemaruka"
bubnunoreka LIOK
[Tepsbriif 3akoH HetoToHA. THEpLMaibHBIE https://m.edsoo.ru/7f41bf72
17 cucreMsl orcuéra. [IpuHnun
oTHOocuTenpHOCTH I ammnes. https://phys-
Heunepuuanbabie cHCTEMBI OTCUETA ege.sdamgia.ru/
. . https://phys-
Cwuita. PaBHonelicTByt0mas cuia. Bropoi ]
18 ege.sdamgia.ru/
3akoH HrroTona. Macca
. o https://phys-
B3aumopeiictBue ten. Tperuii 3akoH .
19 ege.sdamgia.ru/
Hrrotona
https://phys-
[IpuHnun cynepnosunuu cui. Pemenne .
20 ege.sdamgia.ru/
3a/1a4 Ha IpUMEHeHne 3aKk0HOB HproToHa
bubnunorexa LIOK
3aKOH BCEMUPHOIO TATOTEHUS. https://m.edso0.ru/7f41bf72
21 OKBHUBAJIEHTHOCTb IPAaBUTAIMOHHON U

HHCpTHOﬁ MacCChbl

https://phys-
ege.sdamgia.ru/



https://m.edsoo.ru/7f41bf72
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f41bf72
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/

Cuia TshbKecTH B YCKOPCHHUE CBO60,Z[HOFO

https://www.getaclass.ru/

22 https://phys-

NaJeHus .
ege.sdamgia.ru/
bu6nmoreka [IOK

JIBukeHrEe HEOSCHBIX TENT U UX
https://m.edsoo.ru/7f41bf72

23 MCKYCCTBEHHBIX CITyTHUKOB. [lepBas https://ohys

KOCMUYECKasi CKOpocTh. 3akoHbl Keruepa ' .
ege.sdamgia.ru/
https://www.getaclass.ru/

24 Cuna ynpyrocrtu. 3akoH I'yka. Bec tena https://phys-
ege.sdamgia.ru/

Cuiia tpenust. [Ipupona v BUABI CUII TPEHUS. https://www.getaclass.ru/

25 JIBM)KEHHE B )KUJKOCTHU U ra3e ¢ y4ETOM https://phys-

CHUJIbI COITPOTHUBIICHUSI CPEIbI ege.sdamgia.ru/

https://www.getaclass.ru/
26 Hanenue. 'mapocrarndeckoe AaBjIeHHE. hit h
s: s-
Cuna Apxumena .
ege.sdamgia.ru/
97 AoOcomoTHO TBepaoe Teno. [loctynarensnoe https://phys-
Y BpallaTesIbHOE JBMYKEHUE TBEPJOTO Tela ege.sdamgia.ru/
08 MOMEHT CUJIbl OTHOCUTENIBHO OCH BPAILIEHHUS. https://phys-
[Lievo cumel ege.sdamgia.ru/
CroxxeHue CuI, MPUIOKEHHBIX K TBEPIOMY
29 teny. LleHTp TsxecTu Tena. Y ceiaoBus

paBHOBeCHUsI TBEPIOTO Tena. Busl

paBHOBeECHUS
https://phys-

30 Pemienue 3anau .
ege.sdamgia.ru/
31 KoHntponbhas padota mo teme "J{uHamuka.

Craruka TBepaoro tena'
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HNMnynsc MaTepuabHOM TOYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK. [leHTp Macc cuctemsl

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

32
MaTepualbHbIX ToUeK. Teopema 0 JBUKEHUU https://phys-
LIEHTpa Macc ege.sdamgia.ru/
bubnunorexa LIOK
WMty nbC cuiibl 1 M”3MEHEHUE UMITYJIbCa Tea.
https://m.edsoo.ru/7f41bf72
33 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE
https://www.getaclass.ru/
JIBIKEHUE
MoOMeHT uMIlysibCa MaTEPUAIILHON TOYKH.
34 [IpencraBienue o cOXxpaHEHUU MOMEHTA
UMITYJIbCA B LIEHTPAJIbHBIX MOJIAX
https://phys-
35 Pemenue 3anau ege.sdamgia.ru/
Pabota cuibl Ha MaJIOM U Ha KOHEYHOM https://phys-
36 nepemenieHnd. I padguueckoe npeacTaBieHne ege.sdamgia.ru/
paboThI CHIIBI. MOIIHOCTH CHITBI
Kunernueckas sueprus. Teopema 06
37 U3MEHEHUN KHHETHYECKOW SHEPTUH https://www.getaclass.ru/
MaTepUAIbHON TOYKHU
[ToTeHunanbHple 1 HEMOTEHIIUAIBHBIE CUIIBI.
https://www.getaclass.ru/
38 [TorennmansHast sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh
Tpetrbsa kocMudeckas ckopocTb. CBs3b
paboThl HEMOTEHIIUATHHBIX CUJI C
39 M3MEHEHUEM MEXaHUYECKON SHEPTUuu

CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON SJHEPTUU
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Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 Ypasuenue bepHyum 115 uaeanabHON
KUIKOCTU
41 KonTtponsHast pabora o Teme "3aKoHbI
COXPAaHEHHUS B MEXaHUKe"
Passutne npeacrasieHui o npupoe bubmorexa LOK
https://m.edsoo.ru/7f41bf72

42 ter1oTel. OcHoBHBIE noJioxkenust MKT.

https://www.getaclass.ru/
Huddysusa. bpoyHOBCcKOE IBUKEHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX bubmmoreka [JOK
43 TeJ. XapakTep ABMKCHUS U B3aUMOJICUCTBUS https://m.edsoo.ru/7f41bf72
YaCTHII BEIIECTBA
Macca u pazMepsl MOJIEKYJ (aTOMOB).
44 KonuuectBo BemectBa. [locrosiHHas
ABoraapo
45 Temneparypa. TeroBoe paBHoBecue. [lkana
Ienascus
https://phys-

46 Pemenue 3anau .
ege.sdamgia.ru/
https://phys-

47 HNneanpuenii ra3. I'a30BeIe 3aKOHBI )
ege.sdamgia.ru/
https://phys-

VYpasaenue Menzeneesa-Knaneiipona. _

48 ege.sdamgia.ru/
Pemenue 3anau

49 AOGcomoTHas TemnepaTypa. 3akoH JlanpToHa
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50

I/I30Hp0ueccm B NACAJIbHOM ra3€ C
IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA

51

52

['padmyeckoe mpecTaBieHHE U30MPOLIECCOB:

U30TepMa, U30X0pa, u306apa

OcnoBHoe ypaBHeHue MKT

https://phys-
ege.sdamgia.ru/

https://phys-
ege.sdamgia.ru/

53

54

55

Pemenue 3amau

CBs13b a0COTIOTHON TEMIEPaTyphI
TEPMOJMHAMHYECKON CHCTEMBI CO CpeHe
KHMHETHUYECKOM dHEeprueil mocTynaTeabHOro
TETJIOBOTO JIBMKEHUS €€ YaCTHUIl

O00011eHrEe U cUCTEMATU3ALMS 3HAHUI 110
teme "OcHoBel MKT"

https://phys-
ege.sdamgia.ru/

56

KontponbHas padota o teme "OCHOBBI
MKT"

57

TepMoanHaMuyeckas cUCTEMa. 3aJaHue
BHEIIHUX ycnoBui uist T/ cuctemel.
Brennue u BHyTpEeHHHE TapaMeTPBI.
[Tapametpsl T/l cuctemsl Kak cpeaHue
3HA4YECHUS BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOgUHAMUKH.
Camonpou3sBosibHas penakcarus T/]
CUCTEMBI K TETUIOBOMY PaBHOBECHIO

bu6nunorexa LIOK
https://m.edsoo.ru/7f41bf72
https://www.getaclass.ru/



https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f41bf72
https://www.getaclass.ru/

Mogenps uaeaabHOro ra3a B TCPMOINHAMHKE.

59 .
VYcnoBus NpUMEHUMOCTH 3TON MOJENN
. https://phys-
Ypasuenune Menneneesa-Kianelipona u ,
60 . ege.sdamgia.ru/
BBIp@XEHUE JUIsl BHYTPEHHEW SHEPruu
Bripaxenue 111 BHyTpEHHEH SHEPTUH https://www.getaclass.ru/
61 OJHOATOMHOI'0O UI€AJIBHOIO rasa. https://phys-
KBazucrarnueckue 1 HECTaTHUYECKUE ege.sdamgia.ru/
MIPOLIECCHI
Bbu6nunoreka LIOK
DOnemMeHTapHas paboTa B TEPMOAMHAMHUKE. https://m.edsoo.ru/7f41bf72
62 Brruncnenue pabotel o rpaduky mpoiecca https://phys-
Ha pV-auarpamme ege.sdamgia.ru/
bubmmoreka IIOK
Tennonepenaya Kak crnocod U3MEHEHUs
g https://m.edsoo.ru/7f41bf72
63 BHyTpeHHel sHeprun TJl cucremsl 6e3
COBEpIUIEHUSI pabOThI
https://www.getaclass.ru/
64 KoHnBekuus, TeronpoBoAHOCTb, H3JIy4E€HNE
. bubnunorexa LIOK
KonuuecTtBo Temnotel. TemnoémMKocTs Tena.
N https://m.edsoo.ru/7f41bf72
65 VY nenbHas u MoJisipHast TEMII0EMKOCTH httos://ohvs
BellecTBa. Y elibHas TEIIoTa CrOpaHus ' ,
ege.sdamgia.ru/
TOIIMBA
66 Pacuér konuyecTBa TEIUIOTHI IIPU https://phys-

Terioneperaue

ege.sdamgia.ru/
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[Tonsitue 06 amnabaTHOM mporecce. [1epBrrii

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

67 https://phys-

3aKOH TEPMOIUHAMUKHA )

pMOa ege.sdamgia.ru/

KonudecTBo TemnoTel u paboTa Kak MepbI https://phys-

68 W3MEHEeHHs BHyTpeHHeH sHeprun T /1 ege.sdamgia.ru/

CHUCTEMBI

BTopoii 3ak0H TEpMOIUHAMUKY [UIS

p p https://www.getaclass.ru/

69 PaBHOBECHBIX M HEPAaBHOBECHBIX IIPOLIECCOB.

Heob6patumocTs npupoIHBIX MPOIECCOB
https://www.getaclass.ru/

70 [IpyuHIHAIIBL AECTBUSA TEIJIOBBIX MAIIMH. https://phys-

KIIJ, ege.sdamgia.ru/
https://www.getaclass.ru/
https://phys-

71 MaxkcumansHoe 3Hauenue KII1. [lukn Kapuo ]
ege.sdamgia.ru/
https://phys-

12 Pemenue 3amau ege.sdamgia.ru/
bubnunorexa LIOK

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIH30BaHUS

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

73 TEIUIOBBIX ABHUTaTelel. TemnoBoe

. https://www.getaclass.ru/
3arps3HEHUE OKPYIKAIOILIEH Cpebl
https://phys-
74 Pemenue 3amau

ege.sdamgia.ru/
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O00011eHHE U CUCTEMATU3ALIUS 3HAHUM 110

75 " .
teme "Tepmoaunamuka. TemioBbie MaHbI"
76 KonTponbhas pabota no teme
"Tepmoaunamuka. TernoBbie MaruHb!"
[TapooOpa3oBaHue ¥ KOHICHCALIHS. ::‘;pzi//wr\‘N\;v_.getacIass.ru/
7 Hcnapenne n kunenue. Y nenpHas TeILioTa ' _
1apoo6pa30OBaHHUs 2ge sdamgia.ru/
HaceimeHnHbie 1 HEHACHIIIICHHBIC TTAPhI.
KauectBeHHast 3aBUCUMOCTD TUIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Mapa OT bubmorexa [JOK
78 TEMIEPaTyphl, UX HE3ABUCUMOCTb OT 00bEMa https:/fm.ds00.ru/7f41bF72
HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh
TEMIIEPaTyphbl KUTICHUS OT JAaBJICHUS B
KUIKOCTU
bu6nunorexa LIOK
https://m.edsoo.ru/7f41bf72
79 BnaxHocTts Bo3yxa. AOCONMIOTHAS U https://www.getaclass.ru/
OTHOCHUTEIbHAS BIAXKHOCTD https://phys-
ege.sdamgia.ru/
80 Pemienue 3anau https://oh .s-
ege.sdamgia.ru/
TBépnoe teno. Kpucraminueckue n bu6muoreka [JOK
81 amop¢HbIe Tera. AHU30TPOIUS CBOMCTB https://m.edsoo.ru/7f41bf72

KPHUCTAJIJIOB
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[LnaBnenue u kpucramM3anus. Y 1eabHast

https://www.getaclass.ru/

82
teruioTa riasiaenus. CyOnumarus
.. https://www.getaclass.ru/
Hedopmaruu TBEpaOTO Tena. PacTskeHue u httos://ohvs.
83 cxarue. Casur. Monyns FOwra. [penen _
ege.sdamgia.ru/
yopyrux aedopmaruii
TemioBoe pacuivpeHue KuaKoCTel u
84 TBEPABIX Te. AHTAPMOHHU3M TETIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa
85 [IpeobpazoBanue sHeprun B (ha30BBIX
nepexoax
86 YpaBHEHHE TEIUIOBOTO OanaHca https.//ph _S_
ege.sdamgia.ru/
87 Pemenwue 3amau nttps://oh .S_
ege.sdamgia.ru/
IToBepxHOCcTHOE HaTsKEeHHE. KanmspHbie
88 saBieHUd. /aBieHune noa UCKpUBIECHHON
MOBEPXHOCTHIO XHUIKoCcTU. Dopmyra
Jlarmaca
O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
89 TeMe "ArperaTHbIe COCTOSTHUS BEIISCTBA.
®dazoBble IEpEXoab”
90 KonTtponbHas pabora o Teme "ArperarHsie
cocTosiHUs BemecTBa. @a3oBbie MEPEeXo bl
o1 OnexTpu3anus Tea U €€ IposBICHUS. https://www.getaclass.ru/

DnekTpuueckuii 3apsia. /[Ba Buna
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JIeKTpUYecKuX 3apsanoB. [IpoBoaHuky,
JUBJIEKTPUKU U ITOTYTIPOBOHUKU

DneMEHTapHBIN AIEKTPUUYECKUH 3apsij. 3aKOH

https://www.getaclass.ru/

92
COXpaHEHUS AJIEKTPUUYECKOTO 3apsiia
. https://www.getaclass.ru/
93 Bzaumopeiictue 3apsinoB. ToueuHbie httos://ohvs
3apsaael. 3akoH Kynmona ' .
P Y ege.sdamgia.ru/
https://phys-
9 Pemenue 3aqau .
ege.sdamgia.ru/
Onekrpuyeckoe noje. Ero geiicTeue Ha bubmorexa [IOK
95 P ) https://m.edsoo.ru/7f41bf72
SJIEKTPUYECKUE 3aPsi/IbI
Hanpsx€HHOCTD 3JIEKTPUYECKOTO OIS,
[TpoOubIii 3apsa. JIuHuM HAPSHKEHHOCTH bubmorexa [IOK
96 P DA P https://m.edso00.ru/7f41bf72
3JeKTpUYecKoro nosst. OTHOPOIHOE
AJIEKTPUYECKOE TI0JIe
bu6nmorexa LIOK
97 [ToTeHManbHOCTh 3JIEKTPOCTATUYECKOTO https://m.edso0.ru/7f41bf72
noJist. Pa3HOCTh NOTEHIIMAIIOB M HAIIPSKEHUE https://phys-
ege.sdamgia.ru/
IToTeHumanbHas YHEPTUs 3apsiia B https://www.getaclass.ru/
98 anekTpocTaruueckoM mnosne. [lorenunan https://phys-
AIEKTPOCTATUYECKOTO MO ege.sdamgia.ru/
but6mmoreka [IOK
CBs13b HaPSKEHHOCTH MOJIS U Pa3HOCTH https://m.edsoo.ru/7f41bf72
99 MOTEHIINAJIOB JUTS AJICKTPOCTATHIECKOTO https://www.getaclass.ru/

I1O0JIA

https://phys-
ege.sdamgia.ru/



https://www.getaclass.ru/
https://www.getaclass.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://www.getaclass.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f41bf72
https://www.getaclass.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/

100 [IpuHIHKI Cynepno3uuuu 3JIEKTPUIECKUX https://phys-

MoJIeH ege.sdamgia.ru/
https://phys-

101 Pemenue 3amau .
ege.sdamgia.ru/
https://www.getaclass.ru/

102 ITone Toueunoro 3apsna. [lose paBHOMEPHO httos: //ohvs

3apsDKEHHOM chepbl T
P (bep ege.sdamgia.ru/
[Tose paBHOMEPHO 3apsHKEHHOTO IO 00BEMY
103 mapa. [Tone paBHOMEpHO 3apsKEHHOM
0ECKOHEUHOH IIOCKOCTH
104 [IpoBOAHMKY B 3JIEKTPOCTATHYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsIOB
bubnunoreka LIOK
JIHEKTPHKH 1 TOAYTPOBOTHAKH B https://m.edsoo.ru/7f41bf72
105 p YHpOBOA https://www.getaclass.ru/
3JIEKTPOCTATHYECKOM I10JI€
https://phys-
ege.sdamgia.ru/
Konnencarop. D1eKTpo€MKOCTh https://www.getaclass.ru/
106 KOHJIEHCATOpa. DIIEKTPOEMKOCTH TIOCKOTO https://phys-
KOHJICHCATOpa ege.sdamgia.ru/
https://phys-

107 [TapamiensHOE COeTMHEHNE KOHICHCATOPOB .
ege.sdamgia.ru/

108 IlocienoBaTeabHOE COEMUHEHNE https://phys-

KOHJICHCATOPOB ege.sdamgia.ru/
https://www.getaclass.ru/

109 DHeprus 3apsHKeHHOT0 KOHJIEHCAaTopa https://phys-
ege.sdamgia.ru/
https://phys-

110 Pemenue 3amau

ege.sdamgia.ru/
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JIBr>KeHUE 3apsiKEHHOW YaCTHULIbI B

https://phys-

111 _
OJIHOPOJTHOM DJICKTPHYECKOM I10JIe ege.sdamgia.ru/
https://phys-
112 Pemenne 3amau .
ege.sdamgia.ru/
113 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUH 110
teme "DnekTpuyeckoe nose"
114 KoHTpoinbHas pabora 1o Teme
"DnexkTpuueckoe nose"
bubnunoreka LIOK
Cuna toka. [IocTosSHHBIN TOK. Y CI0BHS https://m.edso0.ru/7f41bf72
115 CyUIECTBOBAHUS MOCTOSIHHOTO https://www.getaclass.ru/
DJIEKTPUYECKOTO TOKA https://phys-
ege.sdamgia.ru/
bu6nmorexa LIOK
https://m.edsoo.ru/7f41bf72
116 Wcrounuku Toka. Hanpsixenne u 3/1C https://www.getaclass.ru/
https://phys-
ege.sdamgia.ru/
bu6nmorexa LIOK
3aKon OMa 115 V9acTKa LeNH https://m.edsoo.ru/7f41bf72
117 ALy Hem. https://www.getaclass.ru/
DIIEKTPUUECKOE CONIPOTUBIICHUE
https://phys-
ege.sdamgia.ru/
bubnunorexa LIOK
3aBUCHUMOCTb COIIPOTHUBIIEHUS OJJHOPOIHOTO https://m.edso0.ru/7f41bf72
118 MPOBOJIHUKA OT €r0 JIIMHBI U IJIOIIA N https://www.getaclass.ru/

MOICPCUYHOTO CCUCHUA

https://phys-
ege.sdamgia.ru/
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Y aenbHOE COIMPOTUBJICHUEC BCIICCTBA.

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

119 p https://www.getaclass.ru/
eleHue 3a1a4 https://ohvs.-
ege.sdamgia.ru/

120 ITocnenoBarenbHOE, MapAIIEIBLHOE, https://phys-

CMEIIaHHOE COCTUHEHNE ITPOBOTHUKOB ege.sdamgia.ru/

121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX

neneii. [Ipasuna Kupxroga
https://phys-
122 Pemenne 3amau .
ege.sdamgia.ru/
PaGora snmekTpudeckoro Toka. 3akoH J[Koys bubmorexa [IOK
123 p ' Y https://m.eds00.ru/7f41bf72
—Jlenma
https://phys-

124 Pemenne 3amau .
ege.sdamgia.ru/
bu6nmorexa LIOK

125 MontHOCTh 3JIEKTPUYECKOro ToKa. TeroBas https://m.edsoo.ru/7f41bf72

MOIIIHOCTB, BBEIAEIAEMAas Ha PE3UCTOPE https://phys-
ege.sdamgia.ru/
https://phys-

126 Pemenne 3amau .
ege.sdamgia.ru/

OJIC v BHyTpeHHEE CONTPOTUBIICHUE bubmorexa [JOK

127 yp p https://m.edsoo.ru/7f41bf72
HCTOYHHKA TOKA
3axon Oma aJ1s MOJTHOM (3aMKHYTOM ) bubmorexa I[JOK

128 N Y https://m.edsoo.ru/7f41bf72

3JIEKTPUYECKOM LIenu

129 Pemenue 3amau



https://m.edsoo.ru/7f41bf72
https://www.getaclass.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f41bf72
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f41bf72
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

https://phys-
ege.sdamgia.ru/

bub6nmoreka IIOK
https://m.edsoo.ru/7f41bf72

130 MOoOIIIHOCTh HCTOYHHKA TOKA
https://phys-
ege.sdamgia.ru/
https://www.getaclass.ru/

131 KopoTtkoe 3aMbIkanne
https://phys-

132 KoHzeHcaTop B 1enu mocTOSHHOTO TOKa ]
ege.sdamgia.ru/
https://phys-

133 Pemenue 3amay p i/
ege.sdamgia.ru

134 Pemenue 3amau no teme "IlocTosHHBIN https://phys-

3JIEKTPUYECKUN TOK" ege.sdamgia.ru/

135 Pemenne 3amau nmo teme "IlocTosHHEBIN https://phys-

AJIEKTPUUYECKUM TOK" ege.sdamgia.ru/
136 Pemenne 3amad mo teme "IlocTosTHHBIN https://phys-
AJIEKTPUUYECKUM TOK" ege.sdamgia.ru/
137 O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK"
138 Kontponbnas padota mo teme "IlocTossHHBIN
ANIEKTPUYECKUM TOK"
DeKTpHYecKast MPOBOJIUMOCTE Pa3IMUHBIX
p p . p https://www.getaclass.ru/
139 BEIIECTB. DIEKTPUUYCCKHI TOK B METaJLIaX.
CBepxnpoBOJIUMOCTb
DJIEeKTpUYECKHI TOK B pacTBOpax u
p p p https://www.getaclass.ru/
140 paciuiaBax 3J€KTpoiauToB. 3akoHbl Dapanes

JUTSL DJIEKTPOIN3a
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bubnunoreka LIOK

141 DJIeKTpUUYECKHil TOK B raszax. [lmazma https://m.edsoo.ru/7f41bf72
bub6nmoreka IIOK
142 DNIeKTPUUYECKHI TOK B BakyyMme. BakyymHubie https://m.edsoo.ru/7f41bf72
IPUOOPHI https://www.getaclass.ru/
bubmuoreka [IOK
143 DJEeKTPUYECKUI TOK B MOJTYIPOBOJIHUKAX https./im.edsoo.r/ TH41p172
p yHpoBoa https://www.getaclass.ru/
bubnuoreka [{OK
144 oV IDOBOLHHKOBLLE TIOHOODLL https://m.edsoo.ru/7f41bf72
yHpoBOaL pHbop https://www.getaclass.ru/
Pu3nYecKuil NPAKTUKYM 110 TEME
"M3MepeHue cuiibl TOKA ¥ HAPsSHKEHUS B
[IENH MOCTOSIHHOTO TOKA MPH MOMOIIN
145 aHaJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" UK "3HaKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepst
U3MEpeHUsT PU3NUECKUX BEITMUUH TIPH
MTOMOIIA KOMIIBIOTEPHBIX JATYUKOB"
®uznyeckuil NpakTukyM 1o teme "M3ydenue
146 HEPAaBHOMEPHOT'O ABM)KEHHUS C LIEJIBIO
OonpeAeseHuss MTHOBEHHOM CKopocTh"
Pu3n4eCcKul IPAKTUKYM 110 TEME
147 "N3mMepenue yCKOpeHHUsl Ipu

IPSIMOJIMHENHOM paBHOYCKOPEHHOM
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IBWKEHHUH 110 HAKJIOHHOH IIOCKOCTH' MIIH
"HccnenoBanre 3aBUCUMOCTH ITYTH OT
BpEMEHH IIPU PAaBHOYCKOPEHHOM JIBHKCHUH"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHsI CBOOOTHOTO
nafgeHus" win "N3yuenue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

149

®uznyeckuil npakTukyM no teme "M3ydyenue
JBYDKEHUS TeJia M0 OKPYKHOCTH C
MTOCTOSTHHOM 10 MOJIYJIIO CKOPOCThIO" MIIN
"UccnenoBanue 3aBUCUMOCTH TepUoa
oOpallieHus: KOHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

150

151

152

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHue paBHOAECHCTBYIOUIEH CUJIBI TPU
JBUKEHUH OpyCKa M0 HaKJIOHHON
wiockocTy" wi "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBKEHUs Opycka
10 HAaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTostHUE OT €ro Macchl”

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CHUIT
YIPYTOCTH, BOSHUKAIOUIMX B IPYXKHUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaruu”
M "M3ydeHne NBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
n€rkuit 010K"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue kodpuIenTa TpeHus mo




153

154

BEJIMYMHE YTIIOBOTO KO HIMeHTa
3aucuMocT FTp(N)" mnm "UccnenoBanue
JBUXKEHHS OpycKa [0 HAKJIOHHOW TJIOCKOCTH
C IEpeMEHHBIM KO3 UIIUEHTOM TpeHUs"
unu "M3yueHne ABUKEHUS Tpy3a Ha Bally C
TpEHUEM"

DuU3nYeCKui MPAKTUKYM 110 TEME
"UccnenoBanue ycinoBui paBHOBECHUS
TBEPOrO Tella, UMEIOIIETO OCh BpaleHus "
iy "KoHcTpyupoBaHue KpOHIITEHHOB U
pacuér cun ynpyroctu" wiu "H3ydenue
YCTOMYHMBOCTH TBEPJOTO TEJIA, UMEIOIIETO
TJI0IAJh OTIOPHI"

dusnueckuil NpaKTUKYM 10 TeMe
"M3MepeHune UMITysIbCca TeNa o TOPMO3HOMY
nytu" win "M3mepenne CuIibl TSIru, CKOPOCTH
MOJIEH JIEKTPOMOOUIIS U MOIIIHOCTH CHJIBI
Tarn" win "CpaBHEHHE U3MEHEHUS UMITyJIbCa
TeJa C UMITYJIbCOM CHITBI" HIIH
"HccnenoBanue coXxpaHEHUS UMITYJIbCa IPU
ynpyrom B3auMmozeiictsun" wim "Msmepenne
KMHETUYECKOW SHEPTUU TeJa 10 TOPMO3ZHOMY
nyTa"

155

®usnueckuil NpakTUKyM 1o teme "M3yuenne
U30TEPMHUYECKOTO Iporiecca (PeKOMEH/10BaHO
UCIOJIb30BaHue LU pOoBOii TabopaTopun)"
wiu "M3ydeHne n30XopHOro nporecca’ uin
"HN3yuenune n3o06apHoro npouecca’ uiu
"IIpoBepka ypaBHEHHS] COCTOSTHUS "




156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue yneabHON TEII0EMKOCTH" UiTn
"HccnenoBanue mnpoiecca OCTbIBaHUS
Bemecrsa" win "HcciienoBanue agnadaTHOrO
nponecca’ unu "M3yueHne B3auMOCBsI3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhl KUTICHUS
KuaKocren"

®usnueckuil NpakTuKyM 1o teme "M3yuenue
3aKOHOMEPHOCTEH UCIIapeHust >KUIKOCTEH"
wiu "M3Mepenue yieabHON TeIIoThl
r1aBJieHus Jbjaa" uinm "M3yueHue cBONCTB
HachILIEHHBIX MapoB" unu "M3mepenue
a0COIIOTHON BJIQXKHOCTH BO3/1yXa U OLIEHKa
Macchl IapoB B nomenenun". ismepenune
KO3 PHIIMEHTA TOBEPXHOCTHOTO HATSKEHUS

158

159

Pu3NYecKuil NPAKTUKYM 110 TEME
"HaGmtoienre mpeBpalieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHI0
n3ydeHus ceeroquona” uinm "Msydenue
IIPOTEKaHUs TOKA B LIENH, COAEpKAIIEH
KoHAeHcarop" wim "Pacnipenenenue
Pa3HOCTH MOTEHLIMAJIOB (HAIPSKEHUS ) TIPU
NIOCJIE0BATEILHOM COEINHEHUU
KOHJIEHCAaTOpOB"

Pu3n4eCcKul IPAKTUKYM 110 TEME
"HccnenoBanue cMEMIaHHOTO COEIMHEHUS
pesuctopoB" niu "M3Mepenue yaeapHoro
CONPOTHUBJICHUS TPOBOAHUKOB" HIIH




"UccneqoBanue 3aBUCUMOCTH CHJIIBI TOKA OT
HAIPSDKEHUS JJIs JIaMIThl HAKaJIMBaHUS "

160

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOmoteHue anmektponu3za’ uiu
"N3mepeHnue 3apsiia OTHOBAJIEHTHOIO HOHA"
wiu "HccrenoBanue 3aBUCUMOCTH
COIIPOTUBIICHUS TEPMOPE3UCTOPA OT
temrepatypbl” uin "CHATHE BOJBT-
aMIIEpPHOM XapaKTEPUCTUKHU auozaa"

161

O0001eHME U CUCTEMATU3ALIUS 3HAHUM 110
teme "Kunemaruka"

162

163

O06o011eHre U cucTeMaTu3alys 3HaHU| 10
teme "JIluHamuka"

O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110
teme "Craruka TBEpAoro rena"

164

0O00011eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "3aKOHbI COXPAaHEHHUS B MEXaHHUKe"

165

166

O06o0011eHNe U cuCTeMaTU3alMsl 3HaHUH 110
teMe "OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOMN
Teopun"

O06o01IeHre U cucTeMaTu3alys 3HaHU| 0
teme "Tepmoaunamuka. TemioBbie MaHbI"

167

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
TeMe "ArperaTHble COCTOSHUS BEILIECTBA.
da30BbIe IEPEXOBI"

168

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
TeMe "DnekTpuyeckoe nose"




O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

169 . . 1 0
teme "TloCTOSIHHBIN AIEKTPpUYECKUNA TOK"
170 O060011eHne U cUCTeMAaTH3aIMs 3HAHUH 110 1 0
teMe "Toku B pa3InyHbIX cpenax”
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
BsaunMonelicTBrEe MOCTOSHHBIX MArHUTOB U bubnunoreka LIOK
1 MPOBOJHUKOB C TOKOM. MarHuTHOE ToJIE. 1 0 0 https://m.edsoo.ru/7f41bf72
['mnote3a Amnepa
Bekrop maruutHoM uHAYKIuu. [IpuHimn Bbu6moteka [JOK
2 CYNEPHO3UIIMH MarHUTHBIX oyied. JInHun 1 0 0 https://m.edsoo.ru/7f41bf72
MarHUTHON HUHIIyKIIUU
MarauTHoe I0JIe IPOBOSHUKA ¢ TOKOM. OTBIT bubmorexa IOK
3 P ' 1 0 0 https://m.edsoo.ru/7f41bf72
Opcrena
bu6nmorexa LIOK
4 Cuna Amrepa, e€ HanpaBJICHUE U MOIYJTh 1 0 0 https://m.edsoo.ru/7f41bf72
https://phys-
5 Pemenue 3amau 1 0 0 ]
ege.sdamgia.ru/
IIpuMeHenue 3aKkoHa AMIiiepa bubmmorexa TIOK
6 p pa- 1 0 0 https://m.edsoo.ru/7f41bf72
DNEeKTPOU3MEPUTENBHBIE TPUOOPHI
C JI é .
una Jlopenna, eé Hanlu)aBneHHe Y MOJyJb https://www.getaclass.ru/
7 JIBI>KeHHE 3apsKEHHOW YacTHIIBI B 1 0 0
OJTHOPOJTHOM MarHUTHOM IT0JIe
bubnunorexa LIOK
8 Pemenue 3amau 1 0 0 https://m.edsoo.ru/7f41bf72

https://www.getaclass.ru/
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https://phys-
ege.sdamgia.ru/

bu6nmoreka [IOK

9 PaGora cunsl Jlopenia https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
https://m.edsoo.ru/7f41bf72

10 Pemenne 3amau https://www.getaclass.ru/
https://phys-
ege.sdamgia.ru/

MarsuTHoe 1oJjie B BELIECTBE Bubmorexa HOK
11 ' https://m.edsoo.ru/7f41bf72
deppoMarHeTHKH, Mapa- U TuaMarHeTHKH
OcHoBHBIE CBOMCTBa (heppOMarHeTUKOB Bubmiorexa HOK
12 PP ’ https://m.edsoo.ru/7f41bf72
[Ipumenenue peppomMarHeTUKOB
https://phys-

13 Pemtenue 3amay mo reme "MaraurtHoe moe"” )
ege.sdamgia.ru/
https://phys-

14 Pemenue 3amau mo teme "Maraurttoe moie" .
ege.sdamgia.ru/

SIBjIeHHE DIIEKTPOMArHUTHON WHIYKIIAN bubmiorexa LIOK
15 p . AYKHHH. https://m.edsoo.ru/7f41bf72
[ToTok BekTOpa MArHUTHOW WHAYKIIMH
bubnunorexa LIOK
16 O J1C uHayKIIT https://m.edsoo.ru/7f41bf72
17 3aKOH AIEKTPOMArHUTHON UHAYKITUH bubnuoteka [JOK

®dapanes

https://m.edsoo.ru/7f41bf72
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https://phys-
ege.sdamgia.ru/

bu6nmoreka [IOK

18 Buxpesoe anekrpuueckoe nozie. Toku Oyko https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK

19 O/1C uHAYKIMH B IBUKYLIMXCS IPOBOAHHUKAX https://m.edsoo.ru/7f41bf72
https://phys-

20 Pewenue 3amau > _S
ege.sdamgia.ru/
bubmuoreka [{OK

21 [Tpaswiio Jlenna https://m.edsoo.ru/7f41bf72

NunyktuBHOCTE. KaTyIlika HHIYKTUBHOCTH B Bubmorexa IOK
22 Y ’ M Y https://m.edso00.ru/7f41bf72
LMY TOCTOSHHOIO TOKA
bu6nunorexa LIOK
93 Asnenue camonnaykiuu. IC https://m.edsoo.ru/7f41bf72
CaMOUHIYKLIUU https://phys-
ege.sdamgia.ru/
DHeprus MarHUTHOTO IT0JIA KATYIIKH C bubmorexa LOK
24 p y https://m.edsoo.ru/7f41bf72
TOKOM. DJIEKTPOMAarHuTHOE IO0Jje
https://phys-

25 Pemrenue 3anau ]
ege.sdamgia.ru/
bubnunorexa LIOK

26 O00011IeHIE U CUCTEMATHU3AIMs 3HAHUI 110 https://m.edsoo.ru/7f41bf72

Teme "DnekTpoarHamMuKa"

https://phys-
ege.sdamgia.ru/
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KonrponsHas pabora o Teme

27 n n
DIIeKTpoAMHAMUKA
b K
KonebarenbHas cucrema. CBOOOIHBIE nosmotexa O
28 https://m.edsoo.ru/7f41bf72
koJiebanus1. ['apMoHnYecKre KojeOaHus
Kunematnyeckoe U TMHAMHUYECKOE ONUCAHHE bubmmorexa [JOK
29 N https://m.edsoo.ru/7f41bf72
KOJIcOaTCIIbHBIX JIBUKCHUI
DHepreTudecKkoe onrcanue. BeBo
JUHAMHUYECKOT'O OIMCAHUS FTaApMOHHYSCKHUX bubmorexa [JOK
30 . P https://m.edsoo.ru/7f41bf72
KoJIe0aHU U3 UX SHEPTreTHICCKOTO U
KHHEMATHYCCKOI'O OITUCaHUS
bubnuoreka [{OK
31 Awmmuntyna u ¢aza Konedanui https://m.edsoo.ru/7f41bf72
Ilepuon u yactora xonedanuii. [lepros
MaJIbIX CBOOOJTHBIX KOJICOAHUMA bubmmoteka IIOK
32 MaTeMaTU4YeCKOro MasTHuka. Ilepuon https://m.edsoo.ru/7f41bf72
CBOOOJHBIX KOJI€OaHUH NPY>KUHHOTO
MasTHHKA
3aTyxaromue Kojieoanus. BeIHyK/IeHHbBIC bubmorexa [IOK
33 4 ' Y https://m.edso00.ru/7f41bf72
KoJjieOanus. Pe3oHaHc
bu6nunorexa LIOK
34 ABTOKOIC0aHUS https://m.edsoo.ru/7f41bf72
https://phys-
35 Pemenue 3amau

ege.sdamgia.ru/
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Ypok-koHpepeHnus "MexaHndeckue

36
KOJIeOaHUsI B My3bIKAJIbHBIX HHCTPYMEHTax"
bubnunoreka LIOK

37 O00011IeHIE U CUCTEMATHU3aIisl 3HAHUN 110 https://m.edsoo.ru/7f41bf72
TeMme "Mexaandeckue Konedanus" https://www.getaclass.ru/
DJIEKTPOMarHuTHBIE KOJIEOaHMs Bubmaorexa ITOK

38 P . ’ https://m.edso00.ru/7f41bf72
KonebaTenbHbli KOHTYD
®opmyna Tomcona. CBsi3b aMIUIUTY 1bI Bbu6moteka [JOK

39 3aps/ia KOHJIEHCATOpa C aMIUIUTYAOU CUJIBI https://m.edsoo.ru/7f41bf72
TOKa B KOJIeOaTeIbHOM KOHTYpE
3aK0H COXpaHEHUS YHEPTUHU B UI€ATLHOM buGnuorexa [IOK

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

KoJe0aTeTbHOM KOHTYpE
bu6nmorexa LIOK

3aTyxaromue 1eKTPOMarHuTHhIE KOJIeOaHusl.
https://m.edsoo.ru/7f41bf72

41 BrIHYXI€HHBIE 2JIEKTPOMArHUTHBIE https://ohvs.

KOJIeOaHUs ) .
ege.sdamgia.ru/
bubmmoreka IIOK

42 IIepemenHsbIl TOK. Pe3ucrop u KoOHIEHCAaTOp B https://m.edsoo.ru/7f41bf72

[IETIN TIEPEMEHHOTO TOKA https://www.getaclass.ru/

Karymka nHIYKTUBHOCTH B IEIH bubnmorexa LOK

43 y Y https://m.edsoo.ru/7f41bf72
MEPEMEHHOT0 TOKa
3axon Oma I JIIEKTPUUECKON LIETH Bubmiorexa HOK

44 p H https://m.edsoo.ru/7f41bf72

INEPEMEHHOI'O TOKA
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MOIHOCTb IEPEMEHHOT0O TOKA.

bubnunorexa LIOK

45 AMIUTATYAHOE U JEHCTBYIOIIEE 3HAUYCHUE https://m.edsoo.ru/7f41bf72
CHWJIBI TOKA W HaIIPSIKEHUS
bubnunoreka LIOK
. https://m.edsoo.ru/7f41bf72

46 Pe3onaHc B 251eKTpHUECKOM LIeTIH
https://phys-
ege.sdamgia.ru/
https://phys-

47 Pemnrenue 3anau .
ege.sdamgia.ru/

Nneansubiif Tpancdopmarop. [TpoussoacTso Bubmzorexa IOK

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

48 repeaayda u moTpeOaeHNE AIEKTPUICCKOM httos://ohys

SHEPIruu ' .

p ege.sdamgia.ru/

DKOJIOTHYECKUE PUCKHU TIPH IMPOU3BOJICTBE
49 anekTpodHeprun. KynbTypa ncnoiib30BaHus

AJIEKTPOIHEPTHH B MIOBCETHEBHON KU3HU

https://phys-

50 Pemenue 3amau :
ege.sdamgia.ru/
https://phys-

51 Pemenue 3amau .
ege.sdamgia.ru/
bu6nmorexa LIOK

. https://m.edsoo.ru/7f41bf72
O00011IeHIE U CUCTEMATHU3AIMs 3HAHUI 110
52 https://www.getaclass.ru/
Teme "DJIeKTpOMarHuTHbIe KonebaHus"
https://phys-
ege.sdamgia.ru/
53 MexaHnndeckre BOIHbL. XapaKTepUCTUKHU https://www.getaclass.ru/
MEXaHWYECKUX BOIH
. Bubnuoreka IIOK
54 CBolicTBa MEXaHUYECKHUX BOJH 1

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

55 3ByK. XapaKTepUCTUKH 3ByKa

56 HNudpas3syk u ynprpazByk. lllymoBoe https://www.getaclass.ru/
3arpsi3HEHUE OKPYIKaIoLIE cpebl

https://phys-
57 Pewenue 3amau )
ege.sdamgia.ru/

DneKTpoMarHuTHbIe BOJHBL. M3imyuenue bubmorexa HOK

58 P S https://m.edsoo.ru/7f41bf72
3JIEKTPOMArHUTHBIX BOJIH
DHeprus EeKTPOMArHUTHBIX BOJIH. CBOMCTBA bubmorexa HOK

59 P P ' https://m.edso0.ru/7f41bf72
3JI€KTPOMAarHUTHBIX BOJIH
[IIxana >71€KTPOMarHUTHBIX BOJIH. bubmmnoreka HOK

60 IIpuMeHeHne 2IEKTPOMarHUTHBIX BOJIH B https://m.edsoo.ru/7f41bf72
TEXHHUKE U ObITY
[IpuHOUIIBI paIOCBA3U U TEIIEBUICHMUS. bubmmnoreka HOK

61 Pannonokanusi. Dn1eKTpoOMarHuTHOE https://m.edsoo.ru/7f41bf72
3arpsi3HEHUE OKPYKAIOLIEH CpeIbl

62 Kontponbras padota nmo teme "Konebanus u
BOJIHBI"

63 Caert. 3aKOH NPSAMOJIMHENHOTO https://www.getaclass.ru/
pacnpocTpaHEeHHs CBETa

64 Pemrenue 3a1au Ha mMpUMEHEHUE 3aKOHA https://phys-

HpHMOHHHCﬁHOFO pacnpocCTpaHCHUs CBECTa

ege.sdamgia.ru/
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Ortpaxenue cBera. [Lnockoe 3epkaino.

bubnunoreka LIOK

65 https://m.edsoo.ru/7f41bf72
Cdepuueckoe 3epkano
[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN [10Ka3aTeNb IPEIOMIICHHUS.
https://www.getaclass.ru/
66 [TomHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIl yroi MOJHOTO BHYTPEHHETO
OTpaKEHUS
67 Pemenue 3a1a4 Ha MpUMEHEHNE 3aKOHOB https://phys-
OTpaXEHUS U IIPEJIOMIICHUS CBETa ege.sdamgia.ru/
Xon myueit B mpusme. Jlucnepcus cBera bubmorexa [JOK
68 . ] ' https://m.edsoo.ru/7f41bf72
CrnoxHblil cocTtaB 6emnoro cera. Lser
69 JInn3pl. @OKYCHOE PACCTOSTHUE U ONITHYECKAS
CHJIa JIMH3BI
70 [TocTpoenne n300pa>keHUi B IMH3aX U UX
CUCTEMaX. Y BEJIMYCHHE JIMH3BI
Pemenue 3agau Ha mocTpoeHue hit N
o S. S-
71 N300paXeHUH, MOJTy4aeMbIX C ITOMOILBIO _
ege.sdamgia.ru/
TUH3
https://www.getaclass.ru/
72 I'na3 kak ontuyeckas cucrema
73 Pemrenne 3amau. IIpenensl npuMeHMMOCTH https://phys-
reOMEeTPUUYECKOI ONTUKU ege.sdamgia.ru/
74 CkopocTb cBeTa U METO/IBI €€ U3MEPEHUS
https://www.getaclass.ru/
75 Jucnepcus cseta
76 WuTepdepennus ceera https://www.getaclass.ru/
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KorepeHTHbIE HICTOUHUKH. Y CIIOBUS

77
HaO0II0/ICHUSI MAKCUMYMOB 1 MUHUMYMOB
https://phys-

78 Pemenue 3amau .
ege.sdamgia.ru/
https://www.getaclass.ru

79 [Tpumenenue uHTEpHEpEeHINN s:// : L
bubnunoreka LIOK

80 Judpakuus cBeTa https://m.edsoo.ru/7f41bf72

N bubmuoreka [{OK
ndpakroHHasA peHIETKa. Y CIIOBHE

81 Augpaiu P https://m.eds00.ru/7f41bf72

HAOJII0ICHUS TJIABHBIX MAaKCHUMYyMOB
https://phys-

82 Pemenue 3amau .
ege.sdamgia.ru/

83 [TonepeunocTs cBeTOBBIX BOJH. [lomsaprsanus

CBeTa
https://phys-
84 Pemenue 3amau .
ege.sdamgia.ru/
bu6nmorexa LIOK
85 CBeTOBBIC SABJICHHS B TIPUPOJIE https://m.edsoo.ru/7f41bf72
O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110 bubnmorexa LOK

86 " " https://m.edso0.ru/7f41bf72
Teme "OnTuka

87 KonrtponsHas pabora no teme «OnTHKa»
['paHnLIBI TPUMEHUMOCTH KJIACCUYECKOM bu6muoreka [IOK

88 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKHU U https://m.edsoo.ru/7f41bf72

MPUHIHIT OTHOCUTCIIBHOCTHU
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[ToctynaTel ciennaibHON TEOPUHN

bubnunoreka LIOK

89 https://m.edsoo.ru/7f41bf72
OTHOCHUTEIILHOCTH
[IpocTpaHcTBEHHO-BPEMEHHON MHTEPBAIL.
[IpeobpaszoBanus Jlopenma. YcinoBue bubnuoreka [JOK
90 NpUIUHHOCTH. OTHOCUTENBHOCTD https://m.edsoo.ru/7f41bf72
OJTHOBPEMEHHOCTH. 3aMeIJICHIE BPEMEHU H
COKpAIICHHUE JTHHBI
DHeprus U UMIYJILC PEISATUBUCTCKOM bubmorexa HOK
91 P YARe P https://m.edsoo.ru/7f41bf72
JaCTHIIBI
CBs13b MacChlI C PDHEPTUEH U UMITYJIbCOM bubmorexa HOK
92 oHep Y https://m.edso0.ru/7f41bf72
PENATUBUCTCKOM YaCTUIIBI. DHEPTHS TTOKOS
bu6nmorexa LIOK
93 PaBHOBECHOE TEIIOBOE U3ITyUYEHHE https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
94 3akoH cMmenieHus Buna https://m.edsoo.ru/7f41bf72
bubnmorexa LIOK
95 I'unoreza M. I1nanka o kBantax. @OTOHBI https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
https://m.edso0.ru/7f41bf72
96 DHeprust ¥ UMITYJIbC (OTOHA

https://phys-
ege.sdamgia.ru/
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®otordpdext. Onpitet A. I'. Cronerosa.

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

97
3akonbl poTtodddekra https://ohvs.
ege.sdamgia.ru/
bu6nmoreka [IOK
https://m. Tu/7f41b172
08 Ypasaenue DitamTeiHa 11 poTodrddexra. peifim.edsco i T4 Lh
Kpacnas rpanumna" ¢potorddexra httos://ohys-
ege.sdamgia.ru/
bubmuoreka [{OK
https://m.edsoo.ru/7f41bf72
99 JaBnenue ceera. Onwithel [1. H. JIeOenepa
https://phys-
ege.sdamgia.ru/
bu6nunorexa LIOK
100 BoiHoOBBIE CBOHCTBA YaCTHIL https://m.edsoo.ru/7f41bf72
. . bubmuoreka [IOK
Bonnsl ge bpoiinsa. [[nuHa BoaHbI Ae bpoiins
Aie bp A A1e P https://m.edsoo.ru/7f41bf72
101 Y pa3Mephl 00JIaCTH JTOKATU3AINH
JBUKYIICHCS YaCTHIIBI
but6mmorexa [IOK
102 KopnyckynsipHO-BOJTHOBOM Ayannu3m https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
https://m.edsoo.ru/7f41bf72
103 Judpakmus >1eKTpOHOB Ha KpUCTaLIax
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Crenuduka u3MepeHuii B MUKPOMHPE.

bubnunorexa LIOK

104 CooTHoIIeHUs HEOTPeAeIEHHOCTEN https://m.edsoo.ru/7f41bf72
I'eitzenbepra
https://phys-
105 Pemenue rpadguveckux 3agau ege.sdamgia.ru/
. https://phys-
106 Pemenue pacuéTHbBIX 33124 )
ege.sdamgia.ru/
107 KonTponbHas padota no Temam: "OCHOBBI
CTO", "KopmycKyJIspHO-BOJIHOBOU Tyanu3m"
OMnBITH IO UCCIEIOBAHUIO CTPOEHHUS aTOMa buGnuorexa [IOK
108 P ' https://m.eds00.ru/7f41bf72
[Tnanerapnas monxens atroma Pesepdopna
bu6nmorexa LIOK
109 [Tocrymnarer bopa https://m.edsoo.ru/7f41bf72
Bunel criektpos. Criekt OBHEH dYHEpruu bubmorexa LOK
110 A POB- PP P https://m.edsoo.ru/7f41bf72
aToMa BOJIOpoAaa
CIIOHTaHHOE ¥ BBIHYKIEHHOE H3IyUECHHUE bubnmorexa [JOK
111 YA M https://m.edsoo.ru/7f41bf72
cBeTa
112 Masep https://www.getaclass.ru/
Hyxnonnas moxaens snpa ['elizenOepra- bubnuoteka [JOK
113 NBanenko. 3apsig 1 MacCoBO€ YUCIIO fJIpa. https://m.edsoo.ru/7f41bf72
M3otonbl. PannoakTuBHOCTE
114 3aKoH paJMoaKTUBHOrO pacnaja. CBorcTa bubmmoreka [JOK

MOHU3UPYIOLIET0 U3nydeHus. Briusnue

https://m.edsoo.ru/7f41bf72
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PaINOAKTUBHOCTH HA )KUBBIC OPTaHU3MBI.
Ho3umerpust

115

OHeprus cBA3M HYKJIOHOB B siipe. SnepHble
cuibl. Jledext maccrl siapa. SnepHbie
peakuuu. Snepusie peakTopsl. [IpodieMsr
YIIPaBJISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTMYECKHUE aCIEKThI Pa3BUTHUS SIIE€PHOMI
SHEPIreTUKHU

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41bf72

116

Meroasl perucTpalnny U UCCIEA0BAHUS
JJIeMEHTapHbIX YacTull. PyHaaMeHTalIbHbIE
B3aUMOJCUCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenue o CtangapTHOM
Mozenu. KBapk-rirooHHas MOZeb alpOHOB

bubmuoreka [{OK
https://m.edsoo.ru/7f41bf72

117

®dusuka 3a npenenamu CTaHIaPTHON MOJIENH.
TémHas Marepus U TEMHas SHEPTHSL.
EnuncTBO M3mveckoit KapTHHBI MUpa

118

119

120

Dtarnbl pa3BUTHUS ACTPOHOMUU. 3HAUCHHE
aCTPOHOMHHU

[TpuMeHUMOCTh 3aKOHOB (PU3UKU IS
O0BSICHEHUS IPUPOJIBI KOCMHUYECKHUX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKHUX
HCClIeIOBaHNH

COBpeMCHHBIe OIITUYCCKUEC TCICCKOIIBI,
PaaruOTCICCKOIIBI, BHCaTMOC(I)epHaH
ACTPOHOMUA

121

Bun 3Bé3gnoro Heba. Co3Be3ausi, spKue
3BE31Ibl, TUIAHETHI, UX BUJUMOE JBUKCHHE

but6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

https://www.astronet.ru/
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Comnneunas cuctema. Comnnite. ConHeunas

https://www.astronet.ru/

122 akTUBHOCTb. Mlcrounuk sHepruu CosHua u
3BE3 ]
bu6nmoreka [IOK
3BE3/1bI, ©X OCHOBHBIE XapaKTEPUCTUKHU. https://m.edsoo.ru/7f41bf72
123 JlnarpamMma "CrieKTpajgbHBIN Kacc —
CBETUMOCTB" https://www.astronet.ru/
124 3Be3/1bI TJIABHOM TOCJIEI0BATEILHOCTH
N bubnuoreka [{OK
Bnytpennee ctpoenue 38é31. CoBpeMeHHbIE
https://m.edsoo.ru/7f41bf72
125 MIPEACTABJICHUS O MIPOUCXOKIACHUU U
3B?J‘IIOHI/II/I ConHua u 3B€371. DTanbl )KU3HU hitps://www.astronet.ru/
3BE3]
196 Muneuynsiii I1yTe — Hama I'anaktuka. Tumsl https://www.astronet.ru/
rajiakTuk. YEpHbIE ABIPHI B S/Ipax rajJakTUK
bubmmoteka IIOK
Bcenennas. Paciupenue Beenennoit. 3akon https://m.edsoo.ru/7f41bf72
127 Xab6ua. Teopust bonbiioro B3psiBa.
PenukToBoe n3nyuenue https://www.astronet.ru/
bubnunorexa LIOK
. https://m.edsoo.ru/7f41bf72
128 MacmrabHast cTpykTtypa Beenennoii.
Meraranaxruka https://www.astronet.ru/
. https://www.astronet.ru/
129 Hepeménnnie npobieMbl acTpOHOMUHN
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130

131

132

133

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccaeqoBanye MarHUTHOI'O I10JIS
HOCTOSTHHEIX MaruutoB' mnn "UcciaenoBanue
CBOMCTB (heppOMarHeTUKOB" WIIN
"UccaenoBanue AeHCTBUS IOCTOSIHHOIO
Mar"HuTa Ha paMKy ¢ TOKoM"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue cunbl Amnepa" uinu "HU3zyyenue
3aBUCUMOCTH CUJIbI AMIiepa OT CHJIbI ToKa"
nmu "OnpeneneHne MarHUTHOW MHAYKUIUY Ha
OCHOBE U3MEpeHMsI cuiibl Ammepa”

®u3nuecKuil IPaKTUKYM IO TEME
"HccnenoBanue sIBJICHUS 3JIEKTPOMArHuTHOM
nHaykuuu" wnn "OnpeaeneHne HHIyKIUH
BUXPEBOIO0 MarHUTHOTO NoJIsA"

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue sBI€HNUS CAaMOMHyKIAN"
i "COopka MOJENN 3JIEKTPOMAarHUTHOTO
resepartopa"

134

@uU3NYECKU NPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOIHBIX KoJieOaHUH
HUTSHOTO U MPY>KMHHOTO MAsITHUKOB"

135

136

@u3NYeCKUil NPAKTUKYM IO TEME
"[IpeoOGpa3oBaHue SHEPTUU B IPY>KUHHOM
MasiTHUKeE"

Pu3NYECKUl IPAKTUKYM 110 TEME
"UccnenoBanne mepeMeHHOTO TOKa Yepe3
MIOCJIEI0BATEIILHO COCINHEHHBIE
KOHJEHCATOP, KaTylIKy U pe3UcTop" Uiu




"HccnenoBanue pabOThl HICTOYHUKOB CBETA B
LIeTH IEPEMEHHOr0 ToKa"

137

138

139

140

duznyeckuil npakTukyM 1o teme "M3ydyenue
rapamMeTpoB 3ByKOBOM BOJIHBI"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3mepenue nokazaresis npeaoMIeHUst
crexna" wiu "llomyuenue uso0pakeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia U JUH3bI"

Ou3nyecKkuil MpakTUKyM IO TeMe
"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BeLIeCTBa (Ha IpUMepe
xuakux JuH3)" win "M3mepenue hoKycHOro
PacCTOSIHUSL PacCEHBAIOIIUX JIMH3"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, vHTEpdHepeHnn
U noJisipu3anuu ceera'

141

142

143

@uU3NYECKU NPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbca U SJHEPTUH
PENATUBUCTCKUX YacTuLl (1o poTtorpadpusm
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
none)"

@u3NYeCKUil NPAKTUKYM IO TEME
"N3mepenue nocrostHHoM 1l1anka Ha ocHOBe
uccnenoBanus Gororddexra’ umu
"HccnenoBanue 3aBUCUMMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO/] OT HaTpsKeHus"

@uU3NYECKUI NPAKTUKYM IO TEME
"UccnenoBanue crekTpa pa3peKeHHOro




aTOMapHOI0 BOJIOPOJa U U3MEPEHHUE
noctostHHOW Punbepra"

144

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue paanoakTUBHOTO (hOHA C
HCIIONb30BaHueM Jo3umerpa’ wiu "U3ydyenue
MOTJIONIEHUS OeTa-4acTul] alfoMUHIEM"

145

146

147

®u3nyUecKuil NPAKTUKYM IO TEME
"HaOuroqenus 3BE31HOr0 Heba
HEBOOPYKEHHBIM TJIa30M C UCIIOJIH30BaHUEM
KOMITHIOTEPHBIX MPHIIOKEHUHN IS
OTIpeIeTICHUS TIOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aus CeBepHOro Moixymapus 1 sipkue
3BE31b6!" WK "HaOroqeHus B TENECKOII
JIyHbl, IIaHET, TYMAHHOCTEHN U 3BE3HBIX
CKoIJIeHuI"

O0001IeHre ¥ cucTeMaTH3ans 3HaHuK. Pois
(U3HUKHU 1 aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COLIMANBLHOM M dTUUECKOM
cdepax neaTeIbHOCTH YeTTOBeKa

O0001IeHNE U crucTeMaTH3alis 3HaHuil. Poib

U MecTO (PU3MKH U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

148

O0o001enye U cucTeMaTu3anys 3HaHui. Poin
(dbuzmvecKoit Teopuu B HOPMUPOBAHUH
Mpe/ICTaBIeHUH 0 PU3NYECKON KapTUHE
MUpa, MEeCTO (PU3MUECKON KapTHHBI MUpa B
o01IeM psiy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TPEJICTABICHUN O IPUPOEC




149 O0o001IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
TeMme "Kunemarnka"

150 O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMme "Kunemaruka"

151 O0001IeHrEe ¥ cUCTEMATH3als 3HAHUN 110
teme "{unammka"

152 O06o0011eHrEe U CHCTEMATHU3aLUs 3HAHUH 110
teme "Cratuka TBepaoro tena"

153 O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHU 110
TeMe "3aKoHbl COXpaHEHUsI B MEXaHUKe"
O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUN 110

154 TeMe "OCHOBBI MOJIEKYJIIPHO-KHHETUYECKON
Teopun"

155 O06o001IeHre B cucTeMaTH3aIys 3HAaHUH 110
teme "Tepmoaunamuka. TemioBbie MamvHb"
O06o001IeHye B cucTeMaTH3aIys 3HAHUH 110

156 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
dazoBble Tepexopl"

157 O06o001IeHre U CHCTEMATH3alKs 3HAHUH 110
Teme "DnekTpuueckoe mose"

158 O0o001IeHrEe U CHCTEMATH3alKs 3HAHUH 110
teMe "[1oCTOSHHBII 2neKTpUUeCKnil TOK"

159 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme ""TOkM B pa3nu4HbIX cpenax”

160 O0o001IeHrEe U CHCTEMATH3alKs 3HAHUH 110
TeMe "MarautHoe noJje"




PesepBHelil ypok. O6o00mIeHHE 1
161 cUCTEMATH3alUs 3HAHUN 110 TEME
"DnekTpoMarHuTHasA UHAYKIUS"

PesepBHelil ypok. O6o0meHHEe 1
162 cUCcTEMATH3allNs 3HAHUI 10 TEME
"Mexannueckue konedanus"

PesepBHrliil ypok. O6o01ieHue u
163 CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"DIeKTPOMAarHUTHBIC KOJIeOaHus "

PesepBHrliil ypok. O6o01ieHue u
164 CHCTEMaTHU3allvs 3HAHHI 110 TeMe
"MeXaHUYeCKUE U AIEKTPOMArHUTHBIE

BOJTHBI"

PesepBHelit ypok. O6o01IeHNEe 1

165
cucTeMaTus3aius 3Haguii mo teme "Ontuka"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

165

16













