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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIXx B DI'OC COO, a Takxe
c yu€toMm (enepasbHONH pabodeid mporpamMmbl BocnuTaHus W KoHmenmuwm
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit @enepanuu, peaqusyomux OCHOBHbIE 00pa30BaTEIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEpIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JOTMKMA y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  O0OydaroIuXcsl.
[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 (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3aJja4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)abIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI JUId MPOJODKEHHS OOpa3oBaHUs B
OpraHu3anusx Npo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
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 OCHOBOWM il pa3pabOTKuM TpeOOBaHU 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 gpu3rKe 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
UCIOJIb30BaHA YUUTENSIMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOUUX MPOrPAMM.

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

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



3HaHuU 00 okpy»katoieM mupe. LLkonpHbINH Kype (U3UKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonp3oBaHHE MW aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpeNeIuiio XapakTep 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 MHpa
oOyyaronierocsi, B popMHUpOBaHUE YMEHUI NMPUMEHATh HayYHBIA METOJ MMO3HAHMS
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 wuenocmmnocmu. B COOTBETCTBHUM 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
o0ObeAMHEH BOKPYr (u3nyeckux Teopud. BegymmM B Kypce sBIseTCS
(GbopMHUpOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoara€T MCIOJb30BAHUE
I'YMAaHUTAPHOTO TNOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH, 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 MOCPEACTBOM 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 coaepKaHusi MPOrpamMmbl MO (PU3UKE AOHKHO OBITH OCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHOro mporecca. s yrimyOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYeCcKoro npakTukyma. B mepBom ciyyae npakTukym
npoBoauTcs 6o B koHIE 10 m 11 kimaccoB, mubO TOCIEe MEPBOTO W BTOPOTO
MOJYTOANN B KaXKJIOM U3 3TUX KJlaccoB. BTopol crocod — 310 uHTerpamust padot
IPAKTUKyMa B CHUCTEMY Ja0OpaTOPHBIX pabOT, KOTOPHIE MPOBOAATCS B MpoOLEcce
u3ydyeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOTr0, 00001IEHHOTO BH/Ia O€3 MOIIaroBO HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHHUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPECTaBICHA €IMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YYEHHUYECKUX MPAKTHUUYECKUX PabOT OCYILIECTBISIETCA
ydacTHUKaMU 00pa30BaTeIbHOTO MpoIlecca UCXOA U3 0COOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [Ipm sTomM obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH NPOBOJAMUTH IMPSIMBIE 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 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUCHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasfiena Kypca, TaK U HUHTErpupys
MPUMEHEHNE 3HaHUH U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE NPOTEKAHUS (PUINYECKHUX
SIBJICHUM M TIPOIIECCOB B OKPY’Karollel JKM3HU, TpeOyrolre BbIOopa GhU3NIECKOn
MOJIEH JUJIsl CUTyallH 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 (U3UKM OODKHO OBITH HEOOXOIMMOE J1abopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IpOrpaMMe 1o pu3nKe y4eHUYeCKux
OTBITOB, TJAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKe JEMOHCTPALIMOHHOE
o0opy1oBaHME.

JemoHCcTpanoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  U3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MMPUMEHEHH.

JlaGopaTopHoe 000OpyIOBaHME I YYCHUYECKHX TMPAKTHYECKUX pPaboT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



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

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

dbopMHpoBaHHEe HWHTEpeca M CTPEMJICHUS OOy4YarolMXcd K HayYHOMY
U3YUYEHUIO TPUPOJBI, pA3BUTUE UX HHTEIUICKTyalIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
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 J10KA3aTEIbCTB;

(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 0Oy4eHUIO B 3TOM HalPaBJICHHH.

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

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYlO  (U3HKY,
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 CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOU (hU3MUECKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHue (U3HUECKON
MOJIENI, AJEKBaTHOW YCJOBHMSM 3aJadyd, B TOM YMCIE 3aJad HHKEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MUYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
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 [JIsl pa3BUTUS YMEHHI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuUTHE HHTEpeca K chepam mpodeccrnoHaIbHON ASSITENbHOCTH, CBSI3aHHON
¢ pU3UKOM.



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIMMH TMPOIOJDKEHHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriayOnéHHBIM YpPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacoB: B 10 kiracce — 170 gacoB (5 yacoB B HENEII0),
B 11 kmacce — 170 4acoB (5 4acoB B HE/ICIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
poBeNeHUs] J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJarouXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAas Hayka o mpupojae. HayuHslit 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, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

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

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 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.

N3MepeHre cuibl TOKa U HANPSHKEHUS B LIENU MOCTOSTHHOTO TOKA IMPU MTOMOIIIH
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 MarepuaqibHOM TOYKH, €r0 MPOEKIIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs 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 MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
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, LIEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPAUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM 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.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, 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 J1TabOpaTOpUN ).

N3yuenue nBukeHus Tena, OpoIeHHOro 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 NIEPHOJIa OOpalleHHs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehbie cucrtemsl oTcyéra. IlpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MAaI€HUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoi MHUpOTHI. J[BUkeHNEe HEOECHBIX Tel
M X CIIyTHUKOB. 3akoHbl Kennepa. [lepBasg kocmuyeckass CKOPOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHUE PAaBHOICHCTBYIOIIECH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MA/ICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa I0
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



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

V3y4yeHne MBHKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKHUHYTOW depe3
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 TPy3a 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. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. L{eHTp Macc
CHUCTEMBI MAaTEpPUAIBbHBIX TOYEK. Teopema O ABUKEHUH LIEHTpa Macc.

NMmyJibCc CHIIBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUYkM. [IpeacraBiieHMe O COXpaHECHHH
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
KMHETUYECKOW JHEPTUU MATEPUAIIBHOU TOUYKH.



[loreHnuanbHple W HENOTEHLUMANbHbIE CHibl. [loTeHHManbHAsE >HEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
SHEPrus Tejia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnmansHas 3Heprus tenna
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Imapa (BHyTpu W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

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.

B3auMHbIe mnpeBpamieHUs KUHETUYECKOM M IOTEHLMAJIbHOW SHEPIrUi IpU
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

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 W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

OmnpeneneHue padOThl CWIBI TPEHUSI TPU ABWKEHHHM Tejla MO HAKJIOHHOW
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopull.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddysusa. bpoyHoBckoe nBrxeHue. XapakTep JABUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BELIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojenei. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo 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 B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCAIBHOM Ta3e C I[IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

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

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
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 xxunkocten.

Mogens onbita llTepHa.

[IputsxeHre MOJEKYIJI.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmronenue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH M XOJIOTHOM BOJIOM.

M3yuyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHJOBAaHO MCIOJIb30BAHUE
rdpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

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

HyneBoe Hauano TtepmoauHaMuku. (CamMomnmpou3BOJIbHAs — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsI BHYTPEHHEH SHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMInepaTypbl. BeipaxxeHue 1isi BHyTPEHHEW SHEPTUH OAHOATOMHOTO HJICAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHTtapHas paboTa B TepMOAUHAMUKE. Brruncienue paboTel o rpaduky
npoiiecca Ha pV-nuarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEpPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepiueHuss paborel.  KonBekius,
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.

[lepBbIii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHss1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

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.

Makcumansnoe 3nauenue KII/I. Hukin Kapho.

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

TexHuuecKue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIUS «TEIJIOBBIX» OTXOJOB C
UCIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHs OMOOPTaHUYECKOTO TOILTUBA AJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue Temneparypsl pu aainadaTuyeckoM pacIiIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUH.

HccnenoBanue aqnabaTHOro mpouecca.



KomrmbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue agqnabaTHOTO Mpolecca.

N3ydenne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATyPbl KUIIEHUS KUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

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

HaceimienHble ¥ HeHachleHHbIE Mapbl. KauecTBeHHass 3aBHCUMOCTH
IJIOTHOCTH Y TABJIEHUS HACBIIIEHHOTO I1apa OT TEMIIEPATYPhL, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHUS OT JaBJICHUS B
KUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHA30TPONHS CBOMCTB
KpuctaiutoB. [lmaBnenne W Kpucraimmszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyO6aumarius.

Hedbopmaruu TBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacuMpeHue KUAKOCTEH U TBEPABIX TEN, 00bEMHOE U JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYKHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEepTrUn B Pa30BbIX MEPEXOaX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTsDKeHHE. K03 GUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusspusie sBieHus. J[aBaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca.

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

Hemoncmpayuu.

TerioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanunnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



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 JIEKTPUYECKUM 3apsl. 3aKOH COXPAaHEHHUs AJIEKTPUUECKOTO 3aps/a.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KysoHa.

DJeKTpudecKoe nose. Ero neicTre Ha SJIEKTPUUYECKHUE 3aPSAbI.

Hampsok€aHocth  anekTpuueckoro  mois.  [IpoOHbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP NOTEHLHMAIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAIOB JUJISl  JIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOJHOrO, TaKk U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uliuy SIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMepHO 3apsKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

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

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlupnexktpruyeckas
IIPOHMIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapannenbHOE coennuHeHUE KOHIeHcaTopoB. [locnenoBarenbHoe COeIMHEHNE
KOH/IEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
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 KOHZEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEpPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

O1ieHKa CUJl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

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

N3ydyeHne npoTekaHus TOKa B €N, COAEPIKALLIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEILHOM COECUHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 371eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusl CyliecTBOBaHUSI TMOCTOSIHHOTO DJIGKTPUYECKOro TOKa. McTOYHUKH
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
CONPOTHUBJICHUE BEIIECTBA.

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

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.



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, CUYETUUK DIEKTPUUECKON IHEPTUH.

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 TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXKy MOJIFOCAMU UCTOYHHKA 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 npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenue D1C 1 BHYTPEHHETO CONMPOTUBJICHUS UCTOYHHUKA TOKA.

Uccnenosanne 3aBucumMoctd D/[C ragpBaHUYECKOr0 dJIEMEHTa OT BPEMEHHU
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.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.



[TomynmpOBOJHUKH. CoOcTBeHHass U pUMeCHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBoHIKOBBIE TPHOOPHI.

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

DNeKTpu4ecKuii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

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 sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO HOHA.

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.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C y4€TOM COJEpKaTEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
Ouonoruu, XMMHUM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYUECHUEM MEMO008 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIIOTe3a, (PU3MYEcKas BEIUYMHA, 3aKOH,



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

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KANWJUIAPHBIE SBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIydeHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  DJIEKTPOJIUTHYECKAss  AWCCOIMAIMs, TalbBaHWKA, DJIEKTPOHHAs
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, peméryaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBBIE IPUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noge.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
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 MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuyeckrue yCTpOHMCTBA M TEXHOJOTHYECKUE TMPOILECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

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

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA 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 skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
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 HWHAYKTHBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIllUTa OT JICKTPU3ALMK TEJ MPU JABUKEHUU B MArHUTHOM TOJIe
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

HccnenoBanne 3aBucumoct OJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
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 yactotra kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHMIA
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 ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

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

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasTHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyna Tomcona. CBsA3b aMILTUTYIbI
3apsja KOHAEHcaTopa C aMIUIMTYJ0M CHJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

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 HanpsbkeHUi.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON 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 CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
MPOJOJIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, MpeloMJIeHUE, MHTephepeHIus U
U pakius.

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

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON 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
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEBU30p, aHTEeHHa, TenedoH, CBY-neus,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE 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.

AKyCTHYECKHI 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 nHHPAKPACHOTO U YIABTPAPUOICTOBOTO U3ITyICHHM.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [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.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl MOJHOrO 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.

@opMyJia 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. Ilpumepsl Kiaccuyeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHuueckue yCTpPOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETIICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xojla CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
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 rnokaszarens NpeIoMIICHUS CTEKIIA.

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

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[Tonyuenue n300pakeHusl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX 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.

[TonydeHue criekTpa W3JIydyeHHUs CBETOJMOA MPH MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI clIeIUAJIBbHOM TEOPUU OTHOCHTEIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienmanbHOM
TEOPUU OTHOCUTEIBHOCTH.

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

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMITYJILCOM PEISITUBUCTCKON YaCTHUIIbl. DHEPrus
MTOKOS.



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

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. 'unore3a [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
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro 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 uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzendepra.

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

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @u3zuka amoma.

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

[Toctynatel bopa. U3nyuenue u norsomienre (GOTOHOB MpH MEpeXoe aToma ¢
OJIHOTO YPOBHS HEPTUHU HA IPYTOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HaOmronenue muHe4aToro crekTpa.

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.

PannoaktuBHOCTE. Aubda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO W3JIy4YCHMs. BIusHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

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.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

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

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, 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 UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue noriomuieHus OeTa-4acTUl] aTFOMUHHAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3Buths actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

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

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. MIcTouHuK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM ITOCJIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEHHUE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUH ISl OTIPEICIICHHS TTOJI0KECHHUSI HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

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

DOu3nvecKuil NPAKTHKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX WM3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TOTPEITHOCTH U3MEPCHHUH (PU3MYCCKUX BEIIMYHH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O0o0maromee NOBTOPEHHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MounekymsipHas pU3MKa U TEPMOJAUHAMUKAY, « DNEKTpOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHM B COBPEMEHHOM HAYyYHOW KAPTHUHE MUPA, 3HAYCHHE ONMUCATEIBHOU,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBbHOW W IMPOTHOCTHYECKOW  (DYyHKIUH
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
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 CBS3€M C KypcaMH MAaTEMAaTHUKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUECHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GyHKLIHU: 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)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
yIbTPa3ByKOBass JUArHOCTUKA B MEJULIHMHE, ONTUYECKHUE SIBJICHUA B KUBOU
MIPUPOJIE.

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

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX DY/,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOoJBUTaTENb AKOOM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaauOIPUEMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBU-meub, yabTpa3ByKoBas JIUArHOCTUKA B TEXHUKE,
POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
MPUEMHHKH, SJIEPHAsA SHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duzukary
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
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 YJI€HA POCCUMCKOIO 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 B3aUMOJEUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CIOCOOHOCTH OLEHWBATH CUTYalMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
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 OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, 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 YHUBEPCAJIbLHbIE 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
bU3HYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
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 HAy4YHON TEPMUHOJIOTHEN, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
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 Pa3IMYHbIX METO/I0B IO3HAHMS;

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 aKTyaJM3UpOBaTh 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 JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE 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 MPAKTUYECKYyI0 00JacTb
KU3HEIEATEeIbHOCTH;

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:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI THOPMALIMK (PU3NUECKOTO COAEPKAHUS 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, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

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

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCyIIECTBISATH OOIIEHHME Ha YypoKax (U3UKH M BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMii W CMAT4arth
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 €€ JOCTHIKCHHMIO: COCTABJIATH 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 MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUITMATHBHBIM.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
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 MPAKTUYECKONH padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4E€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JeJaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO IPYAUIMU B 00JaCTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



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

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OUEHKU CUTYyalluH, BBIOOpa BEPHOT'O
pelIeHNUS;

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

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPU AHAIU3E PE3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHMUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

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 WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

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

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
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, HHUIIMAaTUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYTHX, YUYWUTHIBATh €ro MpPH OCYIIECTBICHUM OOILECHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

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

I[TPEAMETHBIE PE3VYJIbTATDI

K xonity oOyuenus B 10 knacce npeIMETHBIE PE3yIbTaThl HA YTITYOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



NOHMMATh POJb (U3UKK B  DKOHOMHYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKOH  (QYHKUMH  (U3NYECKOM TEOpUHM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, POJib (DU3HUECKON TEOpUH B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MUPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIeed PU3NYECKUX TEJ U IIPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAs CHUCTEMa OTCUéTa, abCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
a0CoJIIOTHO ympyTas naedopmaius, aOCOJIOTHO YNPYroe U abCOTIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMs, MOJEIM Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps]l, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

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

aHAJIM3UpPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl U SBJICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHHUSI M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa ['anunes s CKOPOCTH M TEepeMelIeHUs,
3aKkOoHbl HpIOTOHA, TMpPUHLKII OTHOCUTENBHOCTH [l 'amuies, 3aKkoH
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
HHEPrUu, 3aKOHA BCEMUPHOTO TATOTEHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SABJICHUS, UCIOIb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJUMHAMUKN (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHILEHTpAIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJI MW €ro TeMIepaTypou, YpaBHEHHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh



MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHUs1 MeHneneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSCHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHna, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKasbIBasl yCJIOBUsS NMPUMEHUMOCTH 3akoHa KyilioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM W JJId 3aMKHYTOM BJIEKTPUYECKOM 1enu, 3akoH Jkoyis—JIenua,
npaBuia Kupxroda, 3akonsr dapajes A1 31€KTPoIu3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3Ysl BEIUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUS, KHHETUYECKasi SHEPIus,
MEXaHU4ecKasl 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 HUJEaIbHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJl naeanbHOro TEmiIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO MO, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsHKEHHOrO 11apa B BaKyyMe M B JUAJIEKTPUKE, MOTEHIIUA
ANEKTPOCTATUYECKOTO MOJIS, Pa3HOCTh MOTEHIMAIOB, AJEKTPOJBHKYIIAS
cuia, Cujia TOKa, HalpsKeHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO TOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXAHUYECKOE JBW)KEHHE, TEIJIOBOE JBH)KEHHUE YACTHUIl BEIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JNBIKEeHUE, NTUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TeIUIonepeaayu, JIEKTpU3alns Tel, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUM (DU3NUYECKON BETMYUHBI OT
JPYTOH ¢ UCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM, PU ITOM KOHCTPYUPOBAThH
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IOJTYYEHHOW 3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  HM3MEpPEHM, JlelaTh  BBIBOJABI IO  pe3yjbTaTaM
UCCIIEJOBAHUS;



IPOBOANTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIMYUH, MNPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH ONBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
NOJIyYEHHBIE PE3yJNbTaTbl U JENaThb BBIBOJ O CTaTyCcE MPEIIOKEHHOM
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;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nyeCcKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuecKoil Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
IPUMEHSATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHU MPU MCHOJIb30BAHUM MATEMAaTUYECKUX METOJOB pPEIICHUS 3a/ad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUIEHUS C YYETOM MOJTYYEHHBIX
pE3yIbTaTOB;

pelaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
pa3HbIX pa3leioB Kypca (PU3MKH, a TAK)KE UHTErpaluu 3HAHUU U3 IPYTHUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LIEMOYKY PacCyXJIEHUI ¢ ONOPOI HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBIICHUS;

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

MPUBOJIUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOCKHBIX YUEHBIX -(DU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL 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 JJi1 JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOOBI PaboThl ¢ WHpOpPMaNUEH (PU3UIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUI, TPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEIbSBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJln3a NCTOYHUKA HH(OpMAIIUH;

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

paboTaTh B TIpylIe€ C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pPOJEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHATIBLHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATh BKJIaJ KaXXIOIrO W3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MPOOIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymied npohecCHOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIIOTHYECKOU, COLMATIBLHOM
U ATHUYECKON cdepax AesTEeIbHOCTH YEJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M JaJbHEUIIEeM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3NYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pPOJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOIIEM 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, UJI€aTbHbIN
KoJIeOaTeNbHbI KOHTYD, TOHKAs JIMH3a, MOJIeJIeld aToMa, aTOMHOTO Sijpa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycioBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH BJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHHUS,
UCIIOJIB3Ysl OCHOBHBIE TIOJOKEHUSI M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMM, npaBwio Jlenma, cBsa3p  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  (ypaBHeHMEe  OWHINTEHHA  AJA
doTordexra, mepBuiit 1 BTOpoi nmocTynarsl bopa, MpUHIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUs 3apsOBOr0 H
MacCOBOTO YKCEJ U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacmnana);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTrO
IOJII, PAa3HOCTh MOTEHLUUAJIOB, AJIEKTPOABIKYINAs CHJIA, WHIYKIHS
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cWjia AMIeEpa, UHAYKTHBHOCTD,
ANEKTPOJABIKYIIASL CHUJIA CAMOMHAYKIMH, HSHEPrus MAarHUTHOTO IO
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUS, SHEPTUS
MOKOSI CBOOOJTHOM YacCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
W 3aps SiApa, SHEPTUS CBSI3U Spa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKAaHWUs  (PU3NYECKHX  SIBJICHUMA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHns
BOJIH, Judpakuus, JOUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)KeHHE,
doTornexrpuueckuit apdext (botorddexr), anvda- u 6eTa-pacnasl saep,
ramMMa-u3iiydeHue sjep, Gu3ndeckue NPUHIMIIBI CIEKTPAIIbHOTO aHaIn3a U
paboThI N1a3zepa;

ONpENENATh HaIlpaBiI€HUE WHIYKUWHA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CWJIbI AMniepa U cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX IPOIECCOB,
IPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIAKTUYECKOM
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
POBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN, NPHU HSTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  W3MEPEHHW, JellaTb  BBIBOABI IO  pe3yjibTaTam
UCCJIeI0BAHNUS,



IPOBOANTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIMYUH, MNPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
NOJIyYEHHBIE PE3yJNbTaTbl U JENaThb BBIBOJ O CTaTyCcE MPEIIOKEHHOM
TUIOTE3bI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 0€30MacHOro TPY/la MPU IPOBEICHUN UCCIIEI0BAHUI B
paMKax  y4yeOHOro  OSKCHepUMEHTa, MpakTUKymMa W  y4yeOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOZENbI0: Ha OCHOBAHWM AaHalM3a YCJIOBHUS BBIOMpATH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNAThl (PU3UYECKUX TEOPUI
OpU  HUCIOJB30BAHUM MATEMAaTUYECKMX METOAOB pEIICHHs 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHUM MMEIOLIUXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IOIYYEHHBIX
pe3yIbTaTOB;

pemaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalud 3HAaHUW U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY PacCy>XJI€HUI ¢ ONIOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
IPUHLIAIIOB paObOThl U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

IPUBOUTH TPUMEPHI BKJIA1a POCCHICKUX U 3apyOSKHBIX YUEHBIX -(DU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBATDH MOCIIECTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH MpoLieccaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOTIOIb30BAHUN, @ TAKXKE PAa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAyKd M TEXHOJOTMH JUIs JaJbHEWIIEro pa3BUTHUA YeJIOBEYECKOrO
00I11eCTBa;

OPUMEHATH pa3jlyHble COCOO0bl paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJIEp)KaHUsI C KCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



TEXHOJOTHM, IPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpPOBaTh  MOJIy4yaeMyl0  HMHQOpMAlMIl0 U OLIEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTarh B TpyIIE C HMCIOJHEHUEM pPa3IUYHBbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENETATh AEATENbHOCTD
B HECTaHJApPTHBIX CUTYyallUsIX, aJIeKBaTHO OLICHUBATh BKJIAJ KaXJO0r0 U3
YYaCTHUKOB T'PYMIIbI B pEHICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaymiel npohecCuoHaNbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Konrposbubie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazaen 1. HAYYHBIH METO/ IIO3HAHUS TPUPO/1bI
N bubnuorexa [JOK
1.1 Hayunblii MeTO O3HAHUS TPUPOIBI 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewarika 10 1 https://m.edso0.ru/f16b68d7
bu6nmoreka [JOK
2.2 1
Huramiia 0 https://m.edso0.ru/f16b68d7
N bubmuorexa [JOK
2. 1
3 Cratika TaEporo Tena > https://m.edso0.ru/f16b68d7
bu6mmorexa [IOK
2.4 1 1
3aKOHBI COXPAHECHHS B MEXAHHUKE 0 https://m.edsoo.ru/fL6b68d7
Hroro mo pazneny 35

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKNHETHYECKON TEOPHUH 15 1 nggﬁ;?:;;gﬁ/i%% 47
3.2 Tepmonunamuka. TenaoBbie MalTuHbI 20 1 bubmorexa [TOK

https://m.edsoo.ru/f16b68d7



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

33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmumoreka [IOK
' HIEPEXOIbI https://m.edsoo.ru/f16b68d7
Uroro mo pazneny 49
Paznen 4. DJJIEKTPOAUHAMUKA
bubmuoreka [JOK
4.1 DUICKTPHHCCKOE H0J1C 24 https://m.edso00.ru/f16b68d7
. . bubnuorexa [JOK
4.2 IT 24
OCTOSHHRIH SCKTPHACCHI TOK https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
43 Toxi B pasIHBIX cpefiax 0 https://m.edsoo.ru/f16b68d7
Uroro no pazneny o4
Paznen 5. PUBNYECKHUN TIPAKTUKYM
. bubnuoteka [JOK
>1  (usHiecKuil npakTikyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bu6mmorexa [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 170 16



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMeHoBaHuUe pa3iesioB U TeM uugpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. 9JIEKTPOAUHAMUKA
bu6mmoreka [IOK
11 Marnutioe rtone 14 https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
12 DIICKTPOMArHHTHAS HHAYKLUHS 13 1 https://m.edso00.ru/39859¢f1
Uroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6nmoreka [JOK
2.1 Mexanuueckue KoneOaHus 10 https://m.eds00.ru/39859ef1
bu6nmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.eds00.ru/39859¢f1
53 MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 25 1
Onrika https://m.eds00.ru/39859¢f1
Hroro no pazneny 60

Pa3znen 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuoset CTO

5

1

bubmuoreka [JOK
https://m.edso00.ru/39859ef1

Hroro no pazgeny
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Pasnea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
41 K - I 1
OPTYCKYIFIPHOTBOTHOBOM Ay alHsM ° https://m.edsoo.ru/39859¢ef1
bubmuorexa [JOK
4.2 (6))
HBHKa atoma > https://m.edsoo.ru/39859¢ef1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHI] https://m.eds00.ru/39859ef1
Uroro no pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

bubmuorexa [JOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.eds00.ru/39859¢f1
Hroro no pazneny 12
Pasznen 6. PU3MUECKHUN MPAKTUKYM
. bubmuorexa [JOK
A o 1 1
0 VISHACCICHI TpAITHEYM 0 6 https://m.edso0.ru/39859ef1
Wroro mo pazneny 16
Pazgen 7. OBOBIIAIOLIEE IIOBTOPEHHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubmuoreka [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859¢f1
u3ydeHuu kypca puszuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmoreka [IOK
PezepBHOE Bpems 10 https://m.edsoo.ru/39859f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
Ne Jara nudgpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue p
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 ®uszuka — pyHIaMeHTalbHas HayKa O 1 bubnmnoreka [JOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/bI 1 bu6mmorexa [IOK
rccaea0BaHus GU3HMYECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIECCe
3 o3HaHusa npupoasl. Habmaronenue u 1 bubnmorexa LOK
pHb ’ https://m.edso00.ru/34c49931
9KCIIEPUMEHT B (pU3HKe
4 CrniocoOrl nu3mepenust GpU3NYECKUX 1 bubnuoreka [IOK
BEJIMUHMH https://m.edsoo.ru/ca2def03
AOCONIOTHAS U OTHOCHUTEILHAS
5 MOTPEIIHOCTH U3MEPEHUN 1 bubmmorexa [TOK
p p https://m.edsoo.ru/7f18fda3
(U3MYECKUX BEIUYNH
MopenupoBanue B pusuke. Ponb u
MecTO (M3UKHU B (POPMHPOBAHUH
6 COB qu;HHOITI Ha(b‘llfoﬁ Ea THUHBI 1 bubmmorera [TOK
P Y o P https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUYECKON JAESATEIHHOCTH
Jmoaen
Mexanunueckoe aBmxkenue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh 1 bubmuorexa [JOK
MEXaHU4eCcKoro AsrkeHus. [Ipsamas u https://m.edso0o.ru/e9a52f02
oOparHas 3a/1a4i MEXaHUKU
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Panuyc-BekTop MaTepuanibHON TOUKH,
€ro MPOEeKIUU Ha OCH KOOPJIHHAT.

8 Tpaexropus. [lepemenienue. bubmmorexa [JOK
https://m.edso0o.ru/30a108a5
CxopocTb. X mpoeKuuu Ha OCH
KOOpJIUHAT
PaBHOMEpHOE NIPSIMOJIMHEWHOE

9 nsuxkenue. ['padudeckoe onrcanue bubnuorexa [JOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edso00.ru/89ba7190
JIBUKCHUS

10 CrnoxxeHue nepeMenieHni u bubnuorexa [JOK
ckopoctel. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHast CKOPOCTh. Y CKOPEHHUE. bubnunoreka [JOK
[IpsmonnHENHOE IBUKEHUE C https://m.eds00.ru/a99549a7
MTOCTOSITHHBIM YCKOPEHUEM
I'paduueckoe onucanmue

12 MPSIMOJIMHENHOTO IBUKEHUS C bubmmorexa [IOK
HOCTOSHHEIM YCKOPEHTEM https://m.edsoo.ru/b7560bbf
CBoOosHOe najieHue. Y cCKopeHue

13 CBOOOHOTO Na/IeHUs. 3aBUCUMOCTh bubnmoreka [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BPEMEHH U UX rpapuKu

14 JIBm>keHue Tena, OpOIIeHHOTO MO bu6mmorexa [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunerinoe 1BUXEHUE.

JIBH>KEHUE TI0 OKPYKHOCTH. YTJIOBas
15 Y JuHeHas ckopocTh. [lepuoa n bubmorexa HOK

yacrora. [[eHTpocTpeMuTeIbHOE U
MIOJTHOE YCKOPEHHE

https://m.edso0.ru/33196fbe
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KonrponsHas pabora o Teme

bubmuorexa [JOK

16
"Kunematuka" https://m.edso00.ru/1242f32e
IIepBb1it 3ak0H HbroTOHA.

17 NHepuuanpHble CUCTEMBI OTCUETA. bubnuoreka [IOK
[Tpuniun otHocuTenbHOCTH ["anunes. https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOJ€eHCTBYIOIIAs CHIIA. bubnuoreka [IOK
Bropoii 3akon Herotona. Macca https://m.edso00.ru/141d3837

19 Bzaumopeiictue ten. Tperuit 3akoH bu6mmoreka [IOK
HeroTona https://m.edsoo.ru/57dba505
[IpuHIMIT CyTIeprIO3UIUU CUJL.

20 P;)HIGHI/Ie 3a};1aqua [IPUMEHEHNE bubnmorexa LOK

P https://m.edsoo.ru/bdf997fb
3akoHOB HploTOHA
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJIICHTHOCTh TPABUTAIMOHHON U bubmmorexa [JOK
. P B https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl

29 Cuia TSKeCTU U yCKOPEHHE bubnmnorexa [JOK
CBOOOHOTO Ta/IeHUs https://m.edso00.ru/22757f26
JIBr>keHre HeOeCHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnnoreka [JOK
KOCMMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuina ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tela https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUABI CUI

P brp bubnmoreka [JOK
TpeHus. J[BuKeHne B KUIKOCTH U
25 https://m.edsoo.ru/1fa86499

ra3e ¢ y4éToM CHJIbI COIPOTHBIICHUS
Cpelbl

https://m.edsoo.ru/2cb29676



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

Jasnenue. I'mapocraruueckoe

bubmuorexa [JOK

26 napienune. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubnunoreka HOK
27 [ToctynaTenbHOE U BpalaTeabHOE bubnuoreka [IOK
JBU>)KEHUE TBEPJIOTO TEJIA https://m.edsoo.ru/2b95d57¢e
08 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH bubmuorexa [JOK
Bpaienus. [1neqo cuibl https://m.edso00.ru/653d3459
CrnosxeHue cuil, MPUIOKEHHBIX K
29 TBEpAOMY Teily. LleHTp TskecTu Tena. bubnuorexa [JOK
VYcoBus paBHOBECHUS TBEPJIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBeCHs
bu6mmoreka [IOK
30 Pemeriuc sazas https://m.edsoo.ru/dclcaacQ
31 KonrtponbHas pabora no Teme bubnnorexka [JOK
"Munamuka. CtaTtuka TBEpaoro tena" https://m.edsoo.ru/9f5a574c
NMnynsc MaTepuabHOM TOYKH,
CUCTEMBI MaTepUATTbHBIX TOYCK.
32 LleHTp Macc cHCTEMBI MaTepPHATBHBIX bubmmorexa [OK
https://m.edsoo.ru/4bb8294b
Touek. TeopeMa 0 IBM>KEHUU ILIEHTPA
Mmacc
Nmrimynbe cuibl 1 u”3BMEHEHHE
33 HMITyJIbCa TeJia. 3aKOH COXPAHCHUS bubmorexa HOK
https://m.edsoo.ru/13f0a221
HUMITyJIbCa. PeakTHBHOE JIBIKCHHE
MoMeHT uMIlybca MaTepUAIBHON
34 touku. [IpencraBienne o coxpaHeHUN bubnmnoreka [JOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
IIOJIAX

https://m.edsoo.ru/d6532eb9
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bubmuorexa [JOK

35 Pemenue 3amau
8 https://m.eds00.ru/f7706d63
Pabota cwibl Ha MaJioM U Ha
36 KOHEYHOM NIE€PEMEILICHUH. bubnmoreka [JOK
I'paduaeckoe npeacraBiaeHne pabOTHI https://m.eds00.ru/913974c7
CUJIbl. MOIITHOCTD CHJIBI
Kunernueckas sneprus. Teopema 00
37 W3MEHEHUH KMHETHYECKOW SHEPT U bubmorexa LHOK
. P https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
[ToTeHnManbHBIC U HETIOTCHITNATLHBIC
38 cwibl. [loTeHmansHas SHEPrus bubnmorexa LOK
] prHt. https://m.edsoo.ru/554bafcc
Bropas kocMuueckast CKOpOCTh
Tpetsbst KocMuUUeckast CkopocTb. CBsI3b
paboThI HEMOTCHIIUATHHBIX CHII C
39 M3MCHEHUEM MEXaHUYCCKON dHEPTrUun bubmorexa HOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKOW SHEPTUU
Yupyrue u Heynpyrue CTOJTKHOBSHHUS.
40 v E:HGHI/IG Bey Hp};IJII/I JIS1 UACaTbHOM bubmorexa HOK
P pHY AT IA https://m.edso00.ru/f30f43b6
KHUJKOCTH
41 KonrtponsHas pabora no teme bubnuorexa [IOK
"3aKOHBI COXPAHEHHUS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
Pa3BuTue npeacraBieHuii 0 npupoie
42 Ter1oThl. OCHOBHBIE MOJIOKEHUS bu6mmorexa [IOK
MKT. Tuddysus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBUKCHHEC
CtpoeHue ra3000pa3HbIX, KUIKUX U
bu6mmoreka [IOK
43 TBEPJBIX Te. XapaKTep IBUKECHUS U

B38.HMO,Z[€I>'ICTBPISI qacCTull BEIICCTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazMepsl MOJIEKYJ (AaTOMOB).

44 KomuuectBo BemectBa. IlocTosHHas bubmorexa OK
- ’ https://m.edso00.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBeCHE. bubnuoreka [IOK
[Tkana Henbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
4 P
6 CHICHHE sajad https://m.edsoo.ru/1531aba5
bubmuorexa [JOK
47 )4 i ras. I'
ACIBHBIN Ta3. 1 a30BBIC SAKOHET https://m.edsoo.ru/1deb2367
48 YpaBHenue Menpeneena- bubnnoreka [JOK
Knaneiipona. Pemenue 3anau https://m.edsoo.ru/8d12c328
49 AGcomtoTHas TemnepaTypa. 3akoH bubnnoreka [JOK
HansTOHA https://m.edsoo.ru/14e02d1f
50 N3onponeccel B H€aIbHOM Tase ¢ bubnnorexka [JOK
MOCTOSIHHBIM KOJIMUECTBOM BeIlleCTBa https://m.edsoo.ru/68878d51
I'paduueckoe npecraBieHue
51 Hfog) OIICCCOB: ESJ;TC Ma, H30X0pa bubmorexa HOK
pont ' pMa, P, https://m.eds00.ru/1344327b
n3zobapa
bubmuorexa [JOK
2 MKT
> OcroBroe ypasnerie https://m.edso0.ru/c8094721
bu6mmoreka [IOK
53 P
CHeHHe saat https://m.edso0.ru/10265a05
CBs13b a0COTIOTHON TeMIEpaTyphbl
TEPMOJAVMHAMUYECKON CUCTEMBI CO
54 CpeIHEe KHHETUYECKON dHepruei https://m.edsoo.ru/c38af875

MOCTYIATEIBHOTO TEMJIOBOTO
IBIKCHUSA €€ 4acTHI]
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O0001IeHYE ¥ CUCTEMATU3 AU

bubmuorexa [JOK

55
3HaHu# 110 Teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonrponsHas pabora o Teme bubnuoreka [IOK
"OcnoBsl MKT" https://m.edsoo.ru/13adad59
TepmoamHamMuueckas CUCTEMA.
3agaHue BHEMIHUX yciaoBui st T/
cucteMbl. BHeniHue U BHyTpEeHHHE
o7 napametpsl. [Tapamerpst T/l cuctemsl bubmmorexa [JOK
PAMCTPEL. H1apametp https://m.edsoo.ru/5f8d38a3
KaK Cpe/IHHe 3HAYCHUS BEJTUYHH,
ONHUCHIBAIONIIUX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMoOAMHAMUKH.
58 Camornpou3sBosbHas penakcaius T/J1 bubmorexa HOK
P p H https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mopenp uieaaTbHOIo Ta3a B
59 TEpMOIUHAMUKE. Y CIOBUS bubmmorexa [IOK
P T https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOU MOJEIH
VYpasaenune MenaeneeBa-Knaneipona
60 u I1;.1,1 akeHUe I BHYTPEHHEN ’ bubmmorexa [TOK
p a yIp https://m.edsoo.ru/ball178d0
SHEPTUU
Bripaxxenue 111 BHyTpEHHEN SHEPTUH
61 OJIHOATOMHOTO HJICAJTbHOTO Ta3a. bubnuotexa [JOK
KBa3ucraruueckue U HECTaTUUYECKUE https://m.edsoo.ru/acscacls
MPOIIECCHI
DOnemeHTapHas paboTa B
62 TepMOJIMUHaAMUKe. Boruucnenue bu6mmoreka [IOK

paboTsl o rpaduKy npoiecca Ha pV-
auarpamme

https://m.edso0.ru/741d5738
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Tennonepenaya xak crocod

63 W3MEHEeHUs BHyTpeHHel snepruun T/1 bubmmorexa [JOK
https://m.edso00.ru/3d734561
cUCTEMBI 0€3 coBepIIeHUs PadOThI
64 KonBekuusi, TEmIonpoBOIHOCTb, bubnnoreka HOK
U3JIly4yeHue https://m.edso0.ru/157b54cd
KommuectBo TennoTel. TemioéMKOCTh
65 Tena. Y ienbHas U MOJIsIpHast bubmuorexa [JOK
TEIUIOEMKOCTH BEIIECTBA. Y IeJIbHAs https://m.eds00.ru/7ba67355
TEIJI0Ta CTOPAHMSI TOILJIUBA
66 Pacuér xonnyecTBa TEIIIOTHI IPU bubnuorexa [JOK
Terionepenaye https://m.edsoo.ru/ldb5ad4e
67 [TonsTre 06 aquabaTHOM mporiecce. bubnuorexa [JOK
IIepBbIil 3aKOH TEPMOAVMHAMUKH https://m.eds00.ru/d8098824
KonuyecTBo TemnoTs! u paboTa Kak
68 MepbI U3MEHEHHs BHYTPEHHEH Bubmmorexa LIOK
https://m.edsoo.ru/b047alcd
sHepruu T/I cucremsl
BTopoii 3ak0H TepMOJIMHAMUKY AJIs
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
npoueccoB. HeobpaTtumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [IpuHIMIIBI AENCTBUS TEMIOBBIX bu6mmorexa [IOK
MammuH. KITJ] https://m.edso0.ru/2e945513
71 Maxkcumanbsroe 3Hadenre KIT. Iuxn bu6mmorexa [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmorexa [IOK
2 Pemerme s https://m.edsoo.ru/b3efal8b
73 DKOJIOTUYECKHUE ACTIEKThI bubnmoreka [JOK

HCITIOJIB30BaHUA TCIIJIOBBIX

https://m.edsoo0.ru/9867aaa7
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nsurareiseil. TernoBoe 3arpsi3HEHNE
OKPY’KaIoIIeH cpebl

74 Pemenue 3anau bubmorexa OK
https://m.edso00.ru/c8c70432
O06o001IeHre U cHCTeMaTH3aIus
75 3HaHu# 1o Teme "TepMoIuHaMuKa bubmorexa [IOK
P ' https://m.edsoo.ru/28d62b3f
TemnoBbie MaIIMHBI
KonTponbHas padoTa 1mo Teme
76 "Tepmonunamuka. TemnmoBbie bubmorexa [JOK
P | ’ https://m.edsoo.ru/1b6e26c5
MaIluHbI
ITapooOpa3oBaHue ¥ KOHICHCAIIHS.
77 Ucnapenne u kumnenue. Y nenbHast bubmiorexa IJOK
P ] https://m.eds00.ru/6f8e6777
TeII0Ta mapooOpa3oBaHUs
HacpiiieHHbie 1 HEHACHIIIEHHBIE
napbl. KauecTBeHHas 3aBUCHMOCTh
TJIOTHOCTHU U IaBIIEHUS HACHIIIIEHHOTO
78 rapa oT TeEMIIEpaTypbl, UX bubnuoreka [IOK
HE3aBHUCHUMOCTH OT 00BEMaA https://m.edsoo.ru/f5c17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATypPhl KUTICHUS OT JaBJICHUS B
KHUJKOCTH
79 BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U bubnmoreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bubmuorexa [JOK
80 Pemenue 3agau
8 https://m.edso00.ru/18e95ff3
Tsépnoe teno. Kpucrammueckue u
bubmuorexa [JOK
81 amMop¢HbIe Tena. AHU3OTPOIHS

CBOMCTB KPUCTAJUIOB

https://m.edso0.ru/20a88a03
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[InnaBneHue n KpUCTATUIU3ALIMSL.

bubmuorexa [JOK
82 V nenpHas TEIUIOoTa IJIaBJICHUS.
https://m.edsoo.ru/6ee91e9f
CyOnumarus
Hedopmariu TBEpAOTO TENA.

83 Pactskenne u cxxatue. CaBur. bubmuorexa [JOK
Monyins FOnra. Ilpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TennoBoe paclIMpeHue KUJIKOCTEN U

84 TBEPABIX T€I. AHTAPMOHU3M bubnuoreka [IOK
TEIUIOBBIX KOJeOaHMil yacTHIl https://m.edsoo.ru/7ba5edf2
BEIIeCTBA

85 [IpeobpazoBanue 3Hepruu B (ha30BBIX bubnnoreka [JOK
nepexonax https://m.eds00.ru/97a0672f

bu6mmoreka [JOK

86 YpaHeHHe TEMIoBoro bananca https://m.edsoo.ru/ab1521fb

bu6mmoreka [JOK

87 Pemerue saax https://m.edso0.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.

88 Kanunnspuseie sanenus. Jlapnenue bubnuoreka [IOK
O] UCKPUBJIEHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
*)unkoctu. Popmyia Jlammaca
O060061IeHre U cucTeMaTH3alus

89 3HaHU# no TeMe "ArperaTHbie bubnmnoreka [JOK
coctosiHMA BenlecTBa. @a3oBbie https://m.eds00.ru/0b52575¢c
nepexoasr"

KonrponsHas pabora o teme
" bubnmoreka [JOK
90 ArperaTHbple COCTOSIHHSI BEI[ECTBA.

®da3oBbIe niepexoabl"”

https://m.edsoo.ru/7dc2a739
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OnexTpu3anus Tea U €€ IposBICHUS.
DIekTpuyeckui 3apsij. [IBa Buaa

bubmuoreka [JOK

91 .
STICKTPHHACCKUX 3apA/I0B https://m.edsoo.ru/laff445f
[IpoBOAHMKY, TUINEKTPUKU U
MOJIYIPOBOIHUKH
DneMeHTapHBIN AEKTPUIECKUI
92 3apsj. 3aKOH COXpaHEHUs bubmorexa LHOK
DA P https://m.edsoo.ru/f49afd24
ANEKTPUYECKOTO 3apsaa
93 Bzaumopeiictue 3apsanoB. Toueunsie bubnnoreka [JOK
3apsbl. 3akoH Kynona https://m.edso00.ru/445b7746
bubmuorexa [JOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
95 Onexrpuueckoe none. Ero nelicteue bubnnoreka [JOK
Ha JJIEKTPUYECKUE 3aps/bl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB AIIEKTPUYECKOro
nosist. [Tpo6uslit 3apsia. JIunun
96 HaIpsHKEHHOCTH 3JIEKTPUUECKOTO bubmmorexa [OK
P P https://m.edso00.ru/3dac6957
noist. OTHOPOJIHOE IIEKTPUUECKOE
nose
IloTeHnmans,HOCTE
97 AIEKTPOCTATUUECKOTO 1MOJIsl. Pa3zHOCTH bubmorexa HOK
P ’ https://m.eds00.ru/80021447
MOTEHIIUAJIOB U HAMPsDKEHUE
[ToTennmanpHas YHEPTUS 3apsiia B
98 AIEKTPOCTATUUECKOM II0JIE. bubnmoreka [JOK

HOTGHI_[I/IaJ'I OJICKTPOCTATUICCKOI'O
10JIA

https://m.edsoo.ru/af5fa389
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CBs13b HaNPSYKEHHOCTHU NOJIS U

99 A3HOCTH MOTCHITUAJIOB JIJIS bubmmorexa [JOK
P 1 A https://m.edso0.ru/df7a6838
ANEKTPOCTATUYECKOTO MO
100 [IpuHnun cynepno3unun bubnuoreka [IOK
IIEKTPUYECKUX T10JIEH https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [IOK
101 P
0 cHicme salat https://m.eds00.ru/5a582263
102 ITone Toueunoro 3apsaa. [lome bubnnoreka [JOK
PaBHOMEPHO 3apsHKEHHON CephI https://m.edsoo.ru/b297b5c3
[Tonie paBHOMEPHO 3apsKEHHOTO IO
103 00béMy 1rapa. Ilose paBHOMEpHO bubmorexa LHOK
Y mape PABHONED https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEYHOMU MIIOCKOCTH
104 [IpoBOIHMKY B 3EKTPOCTATHYECKOM bubnnoreka [JOK
roJsie. Y C10BUE paBHOBECUS 3apsAI0B https://m.eds00.ru/32405eab
105 JIMBIIEeKTPUKHU U OTYITPOBOAHUKH B bubnuoreka [IOK
3JIEKTPOCTATUYECKOM I10JIE https://m.edso00.ru/060ebab5
Kongencarop. OneKTpoéMKOCTh
106 KOHJIEHCATOpa. DIEKTPOEMKOCTh bubmmorexa [JOK
a pa. p https://m.eds00.ru/845b4{73
IIJIOCKOTO KOHAEHCAaTopa
107 [TapamtensHOE COEIUHEHHE bubnnoreka [JOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce?
108 ITocnemoBarensHOE COETUHEHE bubmuorexa [JOK
KOHJICHCAaTOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKEHHOTO KOHJIEHCATOpa bubmmorexa [JOK
P P A P https://m.edsoo.ru/73a34f18
bubmuoreka [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5

https://m.edso0.ru/27434040
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JIBr>keHUE 3apsiKEHHOM YacCTULIBI B

bubmuorexa [JOK

111
OJIHOPOJIHOM 3JIEKTPUUECKOM TT0JIe https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
O06001IeHNe U CUCTEMATU3AIIHS
113 3HaHUH MO TeMe "DIEeKTPUIECKOe bubmmorexa [JOK
; P https://m.eds00.ru/5752603f
noie
114 KonTponbhas padota no teme bubnnorexa [HOK
"Dnexkrpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTossHHBIN TOK.
115 VYcnoBust cymecTBOBaHUs bubmmorexa [JOK
ymt https://m.eds00.ru/233311b5
MTOCTOSIHHOTO JIEKTPUUECKOT0 TOKA
116 Hctounuku Toka. Hanpsbkenue u bubnnoreka [JOK
OJIC https://m.edso0.ru/0839a115
117 3akon OMa 1t yyacTKa LeTH. bu6mmoreka [IOK
DIEKTpUYECKOEe COMPOTUBIIEHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTh COIIPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHUKA OT €0 bubnnorexka [JOK
JUTMHBI ¥ TUIOIIAIN ONEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY nenpHOE COMPOTHUBIICHHUE BEIIECTBA. bubnmoreka [JOK
Pemenne 3amau https://m.edsoo.ru/437f8300
[TocnenoBarenvHOE, MapaIebHOE,
120 CMENIaHHOE COEUHEHNE bubmmorexa [TOK
A https://m.edso0.ru/236f7e07
MIPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
N bu6mmoreka [IOK
121 aneKkTpuyeckux uemnei. [Ipasuna

Kupxroga

https://m.edso0.ru/1794cf37
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bubmuorexa [JOK

122 P
CHICHHE 3a/ad https://m.eds00.ru/3881b469
123 PaGora snekTpuyeckoro Toka. 3akoH bubnmoreka [JOK
Hxoyns —Jlenua https://m.edsoo.ru/a3605c5¢c
bubmuoreka [JOK
124 Pemenne sanas https://m.edso0.ru/6761bfOf
MOIHOCTB 3JIEKTPUYECKOTO TOKA.
125 TennoBas MOIIHOCTH, BIACIACMAs Ha bubmorera [JOK
’ https://m.eds00.ru/99750a6f
pesucrope
bu6mmorexa [IOK
126 P
Clietme sajad https://m.edsoo.ru/eb72fc24
197 O/1C u BHyTpEeHHEE CONPOTUBIICHUE bubnuorexa [JOK
HCTOYHHKA TOKa https://m.edso0.ru/72d453af
128 3axon OMa i MOJIHOM (3aMKHYTOH) bubmuorexa [JOK
BJIEKTPUYECKON e https://m.edsoo.ru/221f40fb
bu6mmoreka [JOK
129 P
CHICHHE salad https://m.eds00.ru/3580b679
bu6mmoreka [JOK
1 M
30 OIHOCTL HCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
bubmuorexa [JOK
131 K
3 OPOTKOE SaMbIKATHE https://m.eds00.ru/546f5632
132 Konnencarop B 1ienu mocTOSSHHOTO bubmuorexa [JOK
TOKa https://m.edso0.ru/35368f3e
bubmuorexa [JOK
1 P
33 clierme sanat https://m.edsoo.ru/4410cefQ
134 Pemenue 3agau mo reme bubmuoreka [JOK

"IloCTOSIHHBIN 27EKTpUUECKUI TOK"

https://m.edsoo.ru/a7340a29
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135 Pemenue 3agau mo reme bubmuorexa [JOK
"TlocTOSIHHBIN ANEKTPUUECKUN TOK" https://m.edso00.ru/744261b8
136 Pemenue 3anau mo reme bubmuorexa [JOK
"[locTOSIHHBIN 7€KTpUUECKUI TOK" https://m.edsoo.ru/eb5d4687
O06001IeHNe U CUCTEMATU3AIIHS
137 3HaHu# o TeMe "llocTossHHBIN bubmorexa LHOK
. " https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUIN TOK
138 KonTponbhas pabota mo teme bubnuorexa [JOK
"TlocTOSIHHBIN AIEKTPUUECKUN TOK" https://m.edso00.ru/1885ddf1
DneKkTpruyecKasi MpoOBOAUMOCTD
139 a3JII:‘E)HI)IX BC efTB f;lnelc WYCCKUIT bubmmorexa [JOK
P HHECTE. P https://m.edso0.ru/da794295
TOK B MeTaJiaXx. CBEpXIpOBOAUMOCTD
DNEeKTPUUECKUN TOK B pacTBOpaX U
140 acTUIaBax 3JICKTPOJIUTOB. 3aKOHBI bubmmorexa [JOK
P P ' https://m.edsoo.ru/4b423491
®Dapages 1S AIEKTPoIn3a
bu6mmoreka [JOK
141 C) i !
JICKTIPUACCIGH TOK B rasax. Lutasma https://m.eds00.ru/92d92f76
142 ONEKTPUYECKUN TOK B BAKyyMe. bubnuoreka [IOK
BakyymHble npu6opsl https://m.eds00.ru/2E+160
143 DNEeKTpUUYECKUN TOK B bubnnoreka [JOK
[IOJIYIIPOBOJHUKAX https://m.edso0.ru/ab61c660
bu6mmorexa [IOK
144 IT 0
OTYHPOBOAHHKOBLIE TPHOOPHL https://m.eds00.ru/83622200
Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3MepeHue cuibl TOKa 1
bu6mmoreka [IOK
145 HANpsHKEHUS B LENU TOCTOSHHOTO

TOKa IIPY TOMOIIY aHAJIOTOBBIX U
U (HPOBBIX U3MEPUTEITHHBIX

https://m.edsoo.ru/5643ea56
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146

npubopoB" uian "3HaKOMCTBO €
nudpoBoii maboparopueii o Gpu3nKe.
[Tpumeps! u3mepenus: GU3NIECKUX
BEJIMYUH MIPU ITOMOIIU
KOMIIBIOTEPHBIX TATYUKOB"

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO
JBUKEHUS C LIETIBIO OIIPEIENICHUs
MTHOBEHHOM cKopocTh"

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

147

148

149

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepeHue ycKOpeHusl Ipu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JIBMDKECHHUH 110 HAKJIOHHOM MJIOCKOCTH"
mw "HccenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHHU NIpU
PaBHOYCKOPEHHOM JIBH>KEHHUH"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"M3MepeHne yckopeHHsi CBOOOIHOTO
najgeHus" win "N3yueHue ABUKEHUS
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3yuenue qBUKEHMS Tea 110
OKPYHOCTH C IIOCTOSIHHOH 110
MOJIYJIFO CKOPOCTHIO" MIIH
"HccnenoBanue 3aBUCUMOCTH
nepuojia oOpalieHus KOHUYECKOro
MasiITHUKA OT €Tr0 MapaMeTpoB"

bu6mmorexa [IOK
https://m.edso00.ru/6960b6ef

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

bubmuorexa [JOK
https://m.edsoo.ru/bcf53514

150

@u3NYECKU IPAKTUKYM 110 TEME
"U3MepeHue paBHOICUCTBYIONIEH

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84

151

CWJIBI IPU ABMXKCHUU OpyCKa 10
HaKJIOHHOM TJIOCKOCTHU" WIIN
"IIpoBepka rurnoTessl O
HE3aBHCHUMOCTH BPEMEHU JABM)KCHUS
Opycka Mo HAaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PAcCTOSIHUE OT €ro Macchl'”

Ou3nyecKkuil MpakTUKyM IO TeMe
"UccaenoBaHue 3aBUCUMOCTH CHUJI
yOPYTOCTH, BOSHUKAIOIIUX B MPYKUHE
Y PE3UHOBOM 00pasIie, OT UX
nedopmanuu” wim "N3ydenue
JIBHOKCHHUS CUCTEMBI T, CBA3aHHbBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
010K"

bubmuorexa [JOK
https://m.edsoo.ru/b55b81al

152

Pu3HYeCKUil IPAKTUKYM 110 TEME
"U3mepenue ko3 duiirienta TpeHus
10 BEJIMYMHE YTIIOBOTO

k03 durmenta 3asucumoctu Frp(N)"
niu "UccienoBanue ABUKEHUS
OpycKa 1o HaKJIOHHOM MJIOCKOCTH C
MEePEMEHHBIM KO3 PUIIMEHTOM
TpeHus" unu "M3ydenne nBuKeHUs
rpy3a Ha Bally ¢ TpeHHEM"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

Pu3nYeCcKUil NPAKTUKYM IO TEME
"UccnenoBanue yciaoBU paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
BpaiueHusa" win "Koncrpynposanue
KPOHUITEHHOB U pacy€T CUII
ynpyrocta" win "U3ydenue

bu6mmorexa [IOK
https://m.edsoo.ru/4a04f4f7
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YCTOMYMBOCTH TBEPIOTO TeEINA,
HMMEIOILETO0 TUIOIA/lb ONOPHI"

154

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue ummysbca Tena 1no
TopMo3HOoMy nyTH" win "M3mepenne
CHWJIBI TATH, CKOPOCTU MOJIENH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI"
unu "HccnenoBaHue coxpaHeHuUs
HMITyJIbCA IIPU YIIPYTOM
B3auMozeicTBuu" win "M3mepenue
KUHETUYECKON YHEPIUM Tea Mo
TOPMO3HOMY ITyTH"

bu6mmorexa [IOK
https://m.edsoo.ru/856fb28e

155

Pu3HYeCKUil IPAKTUKYM 110 TEME
"N3yueHune u30TepMHUECKOro
nporecca (peKOMEH/10BaHO
WCIIOIb30BaHNE IUPPOBOH
naboparopun)" wim "U3yuenue
M30XOPHOTO Tpoliecca’ uimn
"N3yuenne nuobapHoro mporecca”
nnu "IIpoBepka ypaBHEHUsS
COCTOSIHUSA"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepenue yaenbpHoON
teroémkoctu" i "HccnenoBanue
rpoliiecca OCThIBaHUS BelllecTBa" MU
"HccnenoBanue aanadaTHOTO
npouecca" unu "N3yuenune

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faa6l
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B3aMMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS
U TeMIepaTypbl KUIICHUS )KUIKOCTEH"

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHue 3akoHOMEpHOCTEN
UCHapEeHUs KUAKOCTEN" Uiu
"N3mepeHue y1eabHOM TemIOThI
raBieHus apaa" uinm "M3ydenue
CBOMCTB HACHIIIEHHBIX TTAPOB'" WIIN
"N3mepenue abCOTIOTHON BIAKHOCTH
BO3/IyXa M OLIEHKAa MacChl IapoB B
nomenieHuun". smepenue

KO3 PHUIHEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

159

Pu3HYeCKUil IPAKTUKYM 110 TEME
"Habumronenne npeBpalieHust SHepruu
3apsKEHHOT0 KOHEHCAaTopa B
SHEPTUIO U3TyUYEHUsI CBETOIMOAA" UITH
"N3ydeHne npoTeKaHus TOKa B LIETIH,
coJieprKalle KoHaeHcarop' win
"Pacnipenenenue pazHOCTH
MOTEHINAJIOB (HANPSDKEHUS ) IPU
IIOCJIEI0BATEIBHOM COEIMHEHUN
KOHJIEHCATOpOB"

PuU3NYECKU MPAKTUKYM 110 TEME
"HccnenoBanue cMEaHHOTO
COEIMHEHMS PE3UCTOPOB" UIIU
"N3mepenue yaenbHOro
CONPOTUBIICHUS TPOBOJIHUKOB" HIIH

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

bu6mmoreka [IOK
https://m.edso0.ru/2b179d98
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"HccneaoBanne 3aBUCUMOCTH CUJIBI
TOKA OT HAIPSHKCHUS JIJIS JIaMITBI
HakaiuBaHusg"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmroienue snexrponuza" uiam
"N3mepeHnue 3apsiia 0IHOBAJIEHTHOTO
noHa" i "UccnenoBanue

bu6mmoreka [IOK

160
3aBUCUMOCTH CONPOTUBIICHUS https://m.edso00.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTyphl”
nny "CHsATHE BOJIbT-aMIIEPHOU
XapaKTEePUCTHKU quoaa”
PesepBHbIil ypok. O600ICHHE 1
161 CI/ICTI;)MaTI/ISZ pnﬂ 3HaHI/II7LIu 0 TeMe bubmmorexa HOK
" H,, https://m.edsoo.ru/ed017d93
Kunematuka
PesepubIiil ypok. O6001eHIE 1
162 CI/ICTEMaTI/I?;ZpI/ISI 3HAHUH 1O TeMe bubmmorera [TOK
" ,,H https://m.eds00.ru/3149956b
JlmHaMuka
PesepubIiil ypok. O6001eHIE 1
163 CI/ICTEMaTI/I?;ZpI/ISI 3HaHI/H§1II o TeMe bubmiorexa LOK
" B " https://m.eds00.ru/0f9752ac
CraTuka TBEpJOTo Tena
PesepBHeIit ypok. O6o01eHre 1
164 CI/ICTIe)MaTI/I?;ZpI/ISI 3HaH1/H?LIu 10 TEME bubmorexa LOK
" B " https://m.edso0.ru/6c0df9cc
3aKOHBI COXpaHEHUS B MEXaHUKE
PesepBHrlIit ypok. O6o01IeHre 1
165 CUCTEMaTHU3allis 3HAaHUM 110 TEME bubnmoreka [JOK
"OCHOBBI MOJIEKYJIIPHOKMHETHYECKOM https://m.edso00.ru/de148976
Teopun"
166 PezepBHblit ypok. O0001IeHNE 1 bubnuoreka [IOK

cucreMarmn3anua 3HAHUM 10 TEME

https://m.edsoo.ru/Obcc77cl
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"Tepmoaunamuka. TennoBbie
MaluuHb!"

PesepBHelil ypok. O6o00mIeHHE 1

167 CHCTEeMaTHu3allMsl 3HAHUH 110 TeMe 1 bubmuorexa [JOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBbIe nIepexoabl"”

PesepBusblii ypok. O0001IEHIE U
168 CI/ICTzMaTI/ISZ pm[ 3HaHHfIHI 10 TEME 1 bubmmorexa [IOK
" B " https://m.edso0.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
PesepBusblii ypok. O0001IEHIE U
P 7P ?l bubmuorexa [JOK

169 cUCTEMATHU3AalNs 3HAHUH 10 TEME 1

" . . " https://m.edsoo.ru/3cae6dal
[TocTosSTHHBII 3JIEKTPUYECKHUI TOK
PesepBHrIil ypok. O000IIEHHE U

170 CI/ICTEM&TI/BZ pm{ 3HaHI/II>'I-I]l 10 TEME 1 bubmmorera [TOK

" B " https://m.edsoo.ru/cc7681d4
Toku B pa3nUYHBIX Cpeax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
B3aumoseiicTBrue MOCTOSIHHBIX

1 MarHuTOB ¥ IIPOBOJTHUKOB C TOKOM 1 bubmorexa LHOK

poBOA ’ https://m.eds00.ru/487a8593
MarnutHoe nose. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIIHH.

5 [IpuHuun cynepno3umnumn 1 bubnuorexa [JOK
MAarHUTHBIX noje. Jlunuu https://m.edsoo.ru/4clabcch
MarHUTHON HUHIIyKIIUU

3 MarauTHO€E 1oJIe MPOBOIHHUKA C 1 bubnuoteka [JOK
ToKOM. OnbIT DpcTena https://m.edsoo.ru/d35d5262

4 Cuna Amriepa, e€ HampaBJICHUE U 1 bu6mmoreka [JOK
MOZYJIb https://m.edso00.ru/26d9c5ba

bu6mmoreka [JOK

) Pemenue 3ana 1

HHICHHE 3aAa4 https://m.edsoo.ru/a37a0c21

5 IIpumenenue 3akoHa Amnepa. 1 bubmuorexa [IOK
DNeKTPOU3MEpPUTEIHHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U

7 MOAYJb. JIBUKEHUE 3apsSKEHHON 1 bubnnoreka [JOK
YaCTHULIbI B OJJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nose

bu6 OK
8 Pemenne 3amau 1 nosmorexa L

https://m.edsoo.ru/504e98c7
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bubmuorexa [JOK

9 Pao JI
abota Cibt Jlopentia https://m.edsoo.ru/d518be4b
bu6mmoreka [IOK
10 P
cHieHme sa/at https://m.eds00.ru/93617bd9
MarauTHoOe I0JI€ B BEIIECTBE.
11 deppoMardeTuku, napa- u bubmmorexa [IOK
pp > 18P https://m.eds00.ru/30ff9608
JHaMarHEeTUKH
OcHOBHBIE CBOMCTBa
12 dheppomarnetukoB. [Ipumenenmne bubmorexa LHOK
pp P https://m.eds00.ru/0b58190a
(heppoMarHeTUKOB
13 Pemenue 3amaa mo reme bu6mmorexa [IOK
"MarautHoe nosne" https://m.edsoo.ru/5b55c307
14 Pemenne 3agay mo Teme bu6mmoreka [JOK
"MaruuTHOE 110Jj¢" https://m.edsoo.ru/41c4ae8a
SIBIIeHUE DIEKTPOMArHUTHOU
15 nuaykiuu. [Totox BekTopa bubmorexa HOK
AT, P https://m.edsoo.ru/b3efa0cl
MarHUTHON HUHITyKIIUU
bu6mmoreka [IOK
16
IAC unnyKpy https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON WHAYKITUU bubnuotexa [JOK
Dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anekrpudeckoe noie. bubnuorexa [IOK
Toxu @yko https://m.edsoo.ru/15abe140
19 OJIC MHAYKIMH B ABUKYILIUXCS bubnmnoreka [JOK
MIPOBOJHUKAX https://m.edsoo.ru/0235cc02
20 Pemenne 3amau bubmiorexa HOK

https://m.edsoo.ru/4dfda618
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bubmuorexa [JOK

21 I1 Jle
PABHIIO Jienta https://m.eds00.ru/bbc22726
NunyktuBHOCTh. KaTymka
22 HH HyKTI/IBHOCTI/I B er?n bubmorexa LOK
Y H https://m.edsoo.ru/621eae9d
IMOCTOSIHHOTO TOKa
23 SAsnenue camounaykuu. IJC bubmuoreka [JOK
CaMOMHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprus MarHUTHOTO MOJIS KaTYUIKA bu6mmoreka [IOK
C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3c0ad11l
bubmuorexa [JOK
25 P
CHICHHE a1t https://m.edsoo.ru/88f69d2b
O000I11IeHNE U CUCTEMATU3AIUS
26 3HAHUM MO TeMe bubmorexa HOK
" " https://m.eds00.ru/76484025
DIeKTpoANHAMUKA
97 KonrtponbHas pabora no Teme bubnnoreka [JOK
"OnekTpoauHaMuka" https://m.edso0o.ru/8ae09b98
KomnebarennHas cucrema. Eub 10K
nOIMoTeEKa
28 CB000 € KoJIcOaHus.
BODOAHBIC KOTCOAHIA https://m.edsoo.ru/7c1db385
lMapmonuueckue koyeOaHus
Kunematuueckoe U JUHAMHYECKOE
29 OITHCaHNe KOJIeOaTENbHBIX bubmorexa LOK
. https://m.eds00.ru/87ce9498
IBIDKEHUH
DHepreTudeckoe onrcanue. BoBo
IAHAMHYECKOTO OIHUCAHUS
. bubnmnoreka [JOK
30 TapMOHHYECKHUX KOJICOAaHUH U3 X

OHEPICTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHuA

https://m.edsoo.ru/e3c99692
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bubmuorexa [JOK

31 A OaHui
MILIHTY 2 1 (asa Konebanui https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoJieOaHUH.
[Tepnoa ManbIx CBOOOIHBIX
32 K0§e6aIII{I/H‘/'I MaTeMaTnjeCKoro bubmorexa HOK
https://m.edso00.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHUH IPYKUHHOTO MasiTHUKA
3aTyxaromue KojieOaHusl.
33 BBII}-/I K IGLII{HBIC KoJieOaHMs bubmorexa [JOK
S ' https://m.edsoo.ru/72e93d09
Pesonanc
bu6mmoreka [IOK
34 A 0
BTOKOTIEDAMIT https://m.edsoo.ru/6add2644
bu6mmoreka [JOK
35 Pemenwue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepenuus "Mexannyeckue
36 KOJieOaHUs B My3bIKAJIbHBIX bubmorexa [JOK
3’ https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O06001IeHre U CUCTEMATU3AIIHS
37 3HaHUU 1o TeMe "MexaHuueckue bubmmorexa LIOK
. https://m.edsoo.ru/eb84182f
KoJieOaHus
DeKTpOMarHuTHbIE KOJIeOaHusl. bubmuorexa [IOK
38 .
KonebaTenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
39 aMIUIUTYIBI 3apsifa KOHACHCATOpa C bubnnoreka [JOK
aMIUTATYIOM CUJIbI TOKA B https://m.edsoo.ru/093f9afl
KoJe0aTeTbHOM KOHTYpE
40 3aKOH COXpaHEHHMS YHEPTUH B bubnnorexka [JOK

UJeabHOM K0JIeOaTeTbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543
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3aTyxarolue NEKTPOMarHuTHbIE

41 KoJjieOaHus1. BeIHYy K IeHHbBIE bubmmorexa [JOK
] YA https://m.edso0o.ru/5e668619
AJEKTPOMarHuTHbIE KoeOaHus
IlepemenHsbIi TOK. Pesucrop u
42 KOHJIGHCATOP B LM MEPEMEHHOTO bubmmorexa [JOK
P P https://m.eds00.ru/84836152
TOKa
43 Karymka HHIyKTUBHOCTH B LIEIN bubnuoreka [IOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3axoH OMa 11 SIEKTPUYECKON Lienn bubnnorexa [HOK
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MOomHOCTh IEPEMEHHOTO TOKA.
45 AMIUTMTYAHOE U IEUCTBYIOIIEE bubmorexa LHOK
YA A yrotm https://m.edsoo.ru/lcac6c4c
3HAYEHHUE CUITBI TOKA M HAMPSHKEHUS
46 Pe3oHaHC B 35IeKTpUYECKOH TeTH bubmorexa HOK
P t https://m.eds00.ru/087506df
bu6mmoreka [IOK
47 P
CHICHHC sanad https://m.edsoo.ru/a16836a4
Nneansubiif Tpancdopmatop.
48 [IpousBoacTBoO, nepenaya u bu6mmorexa [IOK
MoTpedIeHne EKTPHIECKONH https://m.edso00.ru/f97418ae
SHEPTUU
DKOJOTHYECKHe PUCKU TIPU
MIPOU3BOJICTBE AIEKTPOIHEPTHH.
49 Kynberypa ucnons3oBanmst bubmorexa HOK
YIRTYP . https://m.edso0.ru/a6f74d93
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
KU3HU
50 Pemenwue 3amau bubmmorexa [TOK

https://m.edsoo.ru/ee6677ed
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bubmuorexa [JOK

51 P
clieme sajat https://m.edso00.ru/7cab59f8
O06001IeHEe U CHCTEMATH3aLIHS
52 3HAHUH 110 TEeME bubmorexa HOK
https://m.edso0.ru/401024a9
"DJIeKTpOMarHuTHEIE KoeOanus "
MexaHU4eCKUe BOJIHBI.
53 XapakTepUCTUKH MEXaHUYECKUX bubmorexa [JOK
P P https://m.edsoo.ru/a58e109f
BOJIH
54 CBolicTBa MEXaHUYECKUX BOJIH bubmorera [JOK
https://m.edsoo.ru/d9ae1000
bu6mmorexa [IOK
55 . X
3BYK. XapakTepHCTHKH 3ByKa https://m.edso00.ru/138b6f09
56 Wndpa3syk u ynprpassyk. lllymosoe bubnnoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edso0.ru/7380038f
bu6mmoreka [IOK
57 P
CHICHHE saiad https://m.edsoo.ru/cfd918bf
58 DNeKTPOMarHUTHBHIE BOJHBI. bubnmnoreka [JOK
N3nyyeHune 3J1eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus EeKTPOMarHuTHBIX BOJIH. bubnuoreka [IOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIxana 31eKTPOMAarHUTHBIX BOJH.
60 [IpumeHeHue 3eKTpOMarHuTHBIX bubmorexa HOK
p P https://m.edsoo.ru/49be1f9e
BOJIH B TEXHHUKE U OBITY
[TpuHIMITBI paTUOCBSI3N U
61 TeneBuaeHus. Pagnosokamust. bu6mmorexa [IOK

DNEeKTPOMarHuTHOE 3arpsi3HEHUE
OKpYKarolleu cpebl

https://m.edso0.ru/9f96f1f8
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62 KonrponsHas pabora o Teme bubmumoreka [IOK
"Konebanus u BOJHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSMOJIMHEIHOTO bubnunoreka HOK
pacnpocTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3a1au Ha mpuMeHeHNe
64 3aKOHA MPSIMOJIMHEHHOTO bubmorexa [JOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHeHHUs CBETa
65 Ortpaxenue ceera. [lnockoe bubnnorexa [HOK
3epkaino. Cdepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipemomitenue cBeTa. AOGCOTIOTHBIN
U OTHOCHUTEJILHBIN IMOKa3aTelh
66 npenomieHus. [TonHoe BHyTpeHHEE bubmorera [JOK
P ’ . yIp https://m.edsoo.ru/bc2e55cd
otpaxeHnue. [IpenenbHblil yron
MIOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemenue 3aga4 Ha npuMEHEHNE
67 3aKOHOB OTPAXXCHUS U MIPEIIOMIICHHUS bubmorexa HOK
P p https://m.edso0.ru/49d830a9
CBeTa
Xon nydent B mpusMe. Jlucniepeust
. bubmuorexa [JOK
68 cBera. CIIOKHBINA COCTaB OCJIOro
https://m.edsoo.ru/d8elc3be
ceera. [lBer
69 JInH3bl. @OKYCHOE pacCTOsIHUE U bubnnoreka [JOK
OIITUYECKAas CUJIa JIMH3EI https://m.eds00.ru/60441359
70 [TocTpoenne n300paxeHuit B TMH3aX bubnnoreka [JOK
U UX CUCTEMAX. Y BETMUECHHUE JIMH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHune
. bubnmoreka [JOK
71 M300pakeHUH, MMOTydaeMbIX C

IIOMOIIBIO JIMH3

https://m.edsoo.ru/5a868f09
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bubmuorexa [JOK

12 T
183 KA OITHHACCKas cheTeMa https://m.edsoo.ru/ecd480a2
Pemenue 3amau. IIpenensr
73 g I/IMeHI/IMoIc[TI/I recI))MHe NYECKOH buGnnorexa LIOK
P R https://m.edsoo.ru/cd174al0
OITHKH
74 CKopocCTh CBETA U METO/IbI €€ bubnmoreka [JOK
U3MEPEHUS https://m.edsoo0.ru/f32aab06
bubmuorexa [JOK
7
> Jlucnepens caera https://m.edsoo.ru/lel6cc6e
bu6mmorexa [IOK
76 u
HTepgepenuus cera https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
77 HaOJIIOEHNUSI MAKCUMYMOB U bubnmorexa LOK
a y https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bu6mmoreka [IOK
78 P
clietme sajad https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
79 I1
PHMEHEHHE HHTEp(epeHIIn https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80 Jlndpaxuns ceera https://m.edsoo.ru/12ed04b5
81 HudpakimonHas pemeéTka. Y cioBue bubnnorexka [JOK
HaOII0/IeHUS TTIABHBIX MAaKCUMYMOB https://m.edso0o.ru/f998d964
bu6mmorexa [IOK
2 P
8 ClHeHHe 3ajad https://m.edsoo.ru/d58c411a
83 [TonepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/e9890fe9
84 Pemenue 3amau bubmmorexa [JOK

https://m.edso0.ru/c56¢8158
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bubmuorexa [JOK

8 (CBETOBBIC ABIEHIL B NPHPOJE https://m.edso00.ru/0b36363d

86 O06o001IeHNe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHui o teme "OnTtuka" https://m.edsoo.ru/8a14748b

87 KonrponsHas pabora o Teme bubnuoreka [IOK
«OnTuka» https://m.edso00.ru/82315dd4
['paHuIIBI TPUMEHUMOCTH

88 KJIACCUYECKOM MEXAHUKH. 3aKOHBI bubmuorexa [JOK
BJIEKTPOJVHAMUKHN U TPUHLIUIL https://m.edsoo.ru/c9bd77cb
OTHOCUTEILHOCTH

89 [TocTynatel cienuanbHOU TEOPUU bubmuoreka [JOK
OTHOCUTEIBLHOCTU https://m.edso00.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
untepal. [IpeobpazoBanus

90 Jlopenua. YcnoBue NIpUYUHHOCTH. bubnnorexka [JOK
OTHOCUTENBHOCTH https://m.edso0.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe1JIEHHE
BPEMEHHU U COKPAIICHUE TITUHBI

o1 DHeprusi ¥ UMIYJIbC bubnuoteka [JOK
PETATUBUCTCKON YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ YHEPTUEH U

92 UMITYJIbCOM PESITUBUCTCKON bubmmorexa [OK

https://m.edsoo.ru/b6258ffa

YaCTHIIbI. DHEPTHUS TTOKOS

93 PaBHOBecHOE TEIIIOBOE M3TYUCHHE bubmmorexa [JOK

https://m.edsoo.ru/f54035a5
94 3akoH cMerenusa Buaa bubmmorexa LOK

https://m.edsoo.ru/1c5ff752
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95 ['unoresza M. I1nanka o KBaHTax. bubmuorexa [JOK
doToHEI https://m.edsoo.ru/a5ffa218
bubmuoreka [JOK
% JHeprus u uMIyIILe Gotona https://m.edsoo.ru/7fb307ec
97 ®otordpdext. Onbiter A. T bubnuoreka [IOK
CrouneroBa. 3akoHb! (oTodddexra https://m.edso00.ru/8c68e5b9
YpaBHeHue DUHIIITEHHA 115
98 dbotoaddekra. "KpacHas rpanuma" bubmorexa HOK
- P pari https://m.eds00.ru/01ef4556
dororddekra
99 Jasnenue ceera. Onbitsl [1. H. bu6mmorexa [IOK
JleGenena https://m.edso0.ru/64b4f966
. bubnuorexa [JOK
100 BomHoBbie CBOHCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Bomaasl ne bpoing. /tnHa BOJIHEL A€
101 b Oﬁﬂﬂi aI;Me BI J(_;L6J'IaCTI/I ’ bubmmorera [TOK
p p p N https://m.edsoo.ru/5df8bafl
TIOKAIU3AINH IBUKYIIEHCS YaCTHIIBI
102 KopnyckyaapHO-BOJIHOBOH AyaIU3M bubmmorexa [TOK
pyCKy AP Y https://m.edsoo.ru/8ccab62a
103 Judpakius 3JeKTPOHOB Ha bubnnorexka [HOK
KpUCTauIax https://m.edsoo.ru/30dbal8c
Cnenudnka n3sMepeHuii B
104 MI/IKHOSI)I/I e COO"II“)HOIHGHI/ISI bubnnorexa LIOK
POMHP oo https://m.eds00.ru/65783dec
Heonpeaenénnocrel I 'elizenbepra
bubmuorexa [JOK
105 Pemenue rpagucckux sanat https://m.edsoo.ru/e70195hbd
106 Pemenue pacu€THBIX 337249 buGnnorexa LIOK

https://m.edsoo0.ru/ee9h3182
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Konrponbnas pabora no remam:

bubmuorexa [JOK
107 "O CTO","K -
CHOBH“ ’ "op HYCKYIIAPHO https://m.edsoo.ru/c3de891a
BOJIHOBOI1 JTyaliu3m
OnbITHI 110 UCCIIEAOBAHUIO CTPOEHUS
108 aroma. [TmanerapHast Mosieb aToma bubmmorexa LIOK
. P https://m.edso00.ru/312b750a
Pesepdopna
bubmuorexa [JOK
109 I1 b
OCTyHaTRI bopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE#H bubnnoreka [JOK
SHEpPruU aToMa BOJAOpOAa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJEHHOE bubnuoreka [IOK
M3Ily4eHHUE CBETa https://m.eds00.ru/f945d85c
bu6mmorexa [IOK
112 JI
aep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa
113 I'eiizen6epra-lBanenko. 3apsa u bubnnoreka [JOK
MaccoBO€ 4YKCIIO sAapa. M30Tonsl. https://m.edsoo.ru/34ada5de
PannoakTuBHOCTH
3aKoH paJiMOaKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
114 W3IIyYEeHUS BJ‘II/IHIfIZG B bubmmorexa [TOK
Y ’ https://m.edsoo.ru/aab98bef
PaMOaKTUBHOCTH Ha )KUBBIS
opranusmsl. Jlozumerpus
DHeprusi CBSI31 HyKJIOHOB B si/Ipe.
Snepusie cuibl. [{edext maccsl
115 saapa. SAnepHeie peakuuu. SaepHeie bubmmorexa [TOK

peakTopsl. [IpoGiembt
yIPaBISIEMOTO TEPMOSIEPHOTO

https://m.edsoo.ru/ff1758d0
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CUHTE3a. DKOJIOTUYECKUE aCTIEKThI
Pa3BUTHUSA AIEPHOMN SHEPTETUKU

Meroasl peructpauuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactul. DyHIaMeHTaIbHbIC

bubmuoreka [JOK

116 B3aUMOJICHCTBUS. baproHEI, ME30HEI
A p https://m.edsoo.ru/l1ac08a5h
u aenTonsl. [Ipencrabnenue o
CrangapTtHoit moaenu. Kapk-
TJIFOOHHAs MOJIEITb aJJPOHOB
®usuka 3a npenenamu CtaHiapTHON
117 Moaenu. TéMHas maTtepust U TEMHAs bu6mmorexa [IOK
sHeprus. EnuncTBo pusnveckoit https://m.edso0.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTUS aCTPOHOMUHU. bubnuoreka [IOK
3HaueHue aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
119 00BSICHEHUS IPUPOJIbI KOCMUYECKHX bubnuoreka [IOK
00BEKTOB. MeToabI https://m.edso0.ru/39c44028
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIBI, PAAUOTEIIECKOIEI bubnnorexa [IOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro neda. Co3Besnus,
121 SIpKHE 3BE3/IbI, INIAHETHI, UX BUIUMOE bubmmorexa [TOK
P ’ ’ https://m.edso00.ru/aac588eb
IBIOKEHHUE
Conueunas cuctema. CoOJTHIIE.
bu6mmoreka [IOK
122 ConHeyHast akKTUBHOCTE. MICTOYHHK

sHeprun CoJiHLA U 3BE3]

https://m.edsoo0.ru/22748eb4
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3BE3/bI, UX OCHOBHBIE
XapaKTepUCTHKH. J{narpamma

bubmuorexa [JOK

123
"CHeKTpalIbHBIN KJIacc — https://m.eds00.ru/42169944
CBETUMOCTB"

124 3Be3/1b1 TJIaBHOM bubmuorexa [JOK
IIOCJIEI0BATEIbHOCTH https://m.edsoo.ru/b3ch766¢
BuyTpenHee crpoeHue 3BE31.

CoBpeMeHHbIE PEACTABICHUS O
125 MIPOUCXOKACHUH U IBOJIOLINH bubmmorexa [JOK
P g . H https://m.edsoo.ru/d09da494
ConHua u 3B€3/1. DTalbl KU3HU
3BE3]
Muneunsiii [1yTe — Hama ['anakTuka.
126 Turmel ramakTuk. YEpHBIE TBIPHI B bubmorexa HOK
- eP AP https://m.edsoo.ru/7cd10a0a
siIpax rajJjakTUK
Bcenennas. Pacimpenue

127 Bcenennoii. 3akon Xa66ma. Teopus bubnunoreka [JOK
bosbiioro B3psiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
M3JIy4YeHUe

128 MacmtaGHast cTpykTypa Beenennoil. bubnnorexka [JOK
MeraranakTuka https://m.edso0o.ru/ce234633

129 Hepewménnsie mpobiembl bubnnoreka [JOK
aCTPOHOMUH https://m.edsoo.ru/d37d9ffe
Pu3NYECKU MPAKTUKYM 110 TEME
"HccnmeqoBanne MarHATHOTO TTOJIS

130 MTOCTOSSHHBIX MAarHUTOB" HMITH bubmuorexa [JOK

"UcciaenoBanue CBOICTB
(dheppoMaraeTukoB" UiIn
"HccnenoBanue QeiCTBUS

https://m.edsoo0.ru/67361aef
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MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" wiu
"N3yueHue 3aBUCUMOCTH CHUJIBI
Amriepa OT cuiibl TOKa" MU
"OnpeneneHne MarHUTHOM
MHIYKIMHA Ha OCHOBE U3MEPECHMUS
cuibl Ammepa"

bubmuoreka [JOK
https://m.edsoo.ru/fcae91e9

132

@uU3NYECKU IPAKTUKYM 110 TEME
"UccenoBaHue SBICHHS
3J€KTPOMArHUTHON MHAYKUIUHU'" WIH
"OnpeneneHne MHAYKIUU BUXPEBOTO
MarHuTHOTO 10"

https://m.edsoo.ru/c36658da

133

@uU3NYECKU NPAKTUKYM 110 TEME
"HccenoBaHue IBIEHUS
camonHaykiuu" uinu "Coopka
MOJIEH JIEKTPOMArHUTHOTO
reseparopa"

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

134

@u3nYeCKUil NPAKTUKYM IO TEME
"N3mepenue nepuoia cBOOOAHBIX
KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB"

bu6mmorexa [IOK
https://m.edso0.ru/5d159d35

135

@u3nYeCKUil NPAKTUKYM IO TEME
"[IpeobpazoBaHue YHEPTUHU B
NPy KUHHOM MasiTHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/a28026bd

136

DU3NYECKUI TPAKTUKYM I10 TEME
"MccnenoBaHue nepeMeHHOr0 TOKa
yepes MoCIeJ0BaTeIbHO

bubmuoreka [JOK
https://m.edsoo.ru/89dc2d90
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COEAMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ PE3UCTOp'" Wi
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B 1IEMH MEPEMEHHOI0 TOKa"

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yuyeHue napameTpoB 3ByKOBOM
BOJIHBI"

bubmuoreka [JOK
https://m.edsoo.ru/b100661a

138

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokaszatesns
MpEJIOMJICHUS CTEKIIA" WK
"TTonmyuyenne n300paKeHNS B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JUH3BI"

bu6mmorexa [IOK
https://m.edsoo.ru/42569eal

139

@uU3NYECKU NPAKTUKYM 110 TEME
"HMccnemoBadnue 3aBUCUMOCTH
(OKYCHOIO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe XUIKUX JIUH3)" WK
"N3MepeHne poKyCHOro pacCTOSIHUS
paccenBaroIIMX JUH3"

bu6mmorexa [IOK
https://m.edsoo.ru/b879fb3f

140

@u3nYeCKUil NPAKTUKYM IO TEME
"Habmronenue nudpakumm,
UHTEepEPEHIINH U TOISIPU3ALIH
cBeTa"

bu6mmorexa [IOK
https://m.edsoo.ru/8b7ac737

141

@u3nYeCKUil NPAKTUKYM IO TEME
"OrnpeneneHue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTHULL (110
¢dororpadusaM TpeKoB 3apsKEHHBIX
YacTHUIl B MAarHUTHOM moJie)"

bu6mmorexa [IOK
https://m.edso0.ru/63756c47
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142

143

144

145

@uU3NYECKUM IPAKTUKYM 110 TEME
"NU3mepenue nocrosinHon [linanka Ha
OCHOBE HCCIICZIOBAHUS
dhoTodrddexra" nmm "Mccnenoranue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMOJI OT HapsbKeHus"

Ou3nyeckuil MPakTUKyM IO TeMe
"HccnenoBanue ciekTpa
pa3peKEHHOTO aTOMApPHOTO
BOJIOPOJa M U3MEPEHUE TTOCTOSTHHON
PunGepra"

Ou3nyecKkuil MpakTUKyM IO TeMe
"HccnenoBanue paliOaKTUBHOTO
¢doHa ¢ ucnoap30BaHUEM J103UMeETpa”
win "M3ydeHue noriomieHus 0eta-
YaCTHII aTFOMAHUEM"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaOmrogenus 3BE31HOr0 HEba
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BaHUEM KOMIBIOTEPHBIX
MIPUIIOKEHUHN [T OTIPEECIICHUS
IOJIO)KEHHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3aus CeBepHOro Moixymapus u
spkue 3BE3b1" winu "Habmonenus B
teneckor JIyHsl, T1aHer,
TYMAaHHOCTEHN U 3BE3AHBIX
CKOILTIEHH"

bubmuoreka [JOK
https://m.edsoo.ru/eb916f82

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

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

bubmuorexa [JOK
https://m.edso0.ru/1072021e
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O06o001IeHre U cHCTeMaTH3aIus
3HaHu#. Ponb pu3uku u actpoHOMUH
B PKOHOMHYECKOMH,

bubmuoreka [JOK

146 . .
TEXHOJIOTHYSCKOM, COITMATbHON B https://m.edsoo.ru/ad6ddeed
ATUYECKOH chepax NesaTeIbHOCTH
YeJIoBeKa
O00011IeHIE U CUCTEMATU3AIUS
147 3HaHui. Posb ¥ MecTO GU3UKH U bubimmoreka [IOK
aCTPOHOMUU B COBPEMEHHOM https://m.edso00.ru/18f19f7c
HAy4YHOU KapTHHE MUpa
O06o001IeHre U cCHCTeMaTH3aIus
3HaHu#. Posb pusnyeckoit Teopuu B
OPMHPOBAaHUH TMPEJCTABICHUH O
148 iﬂgﬂquOf/’I Ka TiHe MHpa, MECTO bubnuorexa LIOK
o ap P, https://m.eds00.ru/e7d400f4
(bu3nUecKoil KapTUHBI MUpa B 00IIIEM
PSAIY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJCTABICHUN O IPUPOJIC
149 O06o011eHne U cucTeMaTU3aIus bubmmoreka [IOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O06001IeHre U CUCTEMaTU3AIIHS bubnuotexa [JOK
3HaHu# 1Mo teme "Kunemaruka" https://m.edso0.ru/4e31b507
151 O06001IeHre U CUCTEMATU3AIIHS bubnmoreka [JOK
3HaHu# 1Mo teme " Ilunamuka" https://m.edsoo.ru/2dfbafcs
O06001IeHre U CUCTEMATU3 A
152 3HaHu# 1o TeMe "CTaTHka TBEPIOTrO bubmmorexa [TOK
" P https://m.edso0.ru/3cca482e
Tena
O06o001IeHre U CUCTEMATU3AIIHS
. " bubmuorexa [JOK
153 3HAHUM 1O TeMe "3aKOHBI

COXPAHEHHUS B MEXaHHKe"

https://m.edsoo0.ru/32a4d1a0
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O00011IeHIE U CUCTEMATHU3ALIS
3ga”ui 1o TeMe "OCHOBEI

bubmuorexa [JOK

154
MOJIEKYJIIPHO-KMHETUYECKOMN https://m.edsoo.ru/ed440ca8
Teopun"
O00011IeHIE U CUCTEMATHU3ALIS
155 3gaHui 1mo Teme "TepmoauHaMuka Bubmiorexa LIOK
,P ' https://m.eds00.ru/c63f7c10
TeroBbIe MAIlIMHBL
O000111eH1E U CUCTEMATHU3ALIMS
156 3HaHU# no TeMe "ArperaTHbie bubnnoreka [JOK
coctosuus Beniecta. @a3oBEIe https://m.edsoo.ru/1d36b5b1
nepexopl"”
O00011IeHIE U CUCTEMATU3AIUS
157 3HAHUH 110 TeMe "DIIEKTPUUECKOE Bubmzorexa LIOK
" P https://m.edsoo.ru/3bf0def9
noJie
O000I11IeHNE U CUCTEMATU3AIUS
158 3ga”ui 1o teMe "TlocToSHHBIHI Bubmzorexa LIOK
N " https://m.edso00.ru/71453ee6
ANEKTPUYECKUIN TOK
O000I11IeHNE U CUCTEMATHU3AIUS
159 3Ha”Hui 1o TeMe "TOKH B pa3InyHbBIX Brbmmozexa [IOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O06001IeHre U CUCTEMATU3AIIHS bubnuorexa [JOK
3HaHuH 1o TeMe "MarautHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBusblil ypok. O0001IEHIE 1
161 CI/ICTEM&TI/ISZPI/IS[ 3HAHWUHI 10 TEME Bubmzorexa LIOK
" B " https://m.eds00.ru/053e2248
DNeKTpOMAarHUTHAS WHTYKITHS
PesepBHsblil ypok. O0001IEHIE U
P P . bubnmoreka [JOK
162 CUCTEMATHU3AaIHs 3HAHUH 10 TEME

"Mexannyeckue konedanus"”

https://m.edsoo.ru/d6310bfd
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PesepBHelil ypok. O6o0mIeHHE 1

163 CUCTEMATHU3AalNA 3HAHUH 10 TEME bubnnorexa LIOK
" B | https://m.edso0.ru/5e2bb83d
DJIeKTpOMarHuTHbIE KOJIeOaHuUs
PesepBHelil ypok. O600mICHHE 1
164 cHUCTeMaTHU3aIvs 3HaHUH 110 TeMe bubmuorexa [JOK
"MexaHn4yecKue u https://m.edsoo.ru/96a7a2dd
3JIEKTPOMATrHUTHBIE BOJIHBI"
PesepBusblil ypok. O6001IEHIE U
165 CI/ICTEMaTI/I?,ZpI/Iﬂ 3HaHH;IH 10 TEME bubnmorexa [IOK
" " B https://m.edso00.ru/52ad1603
Omruka
PesepBusblii ypok. O0001IEHIE 1
P P ?l bu6mmoreka [IOK
166 CUCTEMATH3alN 3HAHUH 10 TEME httos://m.edsoo.ru/Sbeclces
"Ocnossl CTO" o '
PesepBHelIit ypok. O6o01ieHne 1
167 cUcTeMaTHu3als 3HaHUK 1o TemMe bubmuorexa [JOK
"KopnyckynspHO-BOJIHOBON https://m.edsoo.ru/f7c59d38
nyanusm"
PesepBusblil ypok. O0001IEHIE 1
168 CI/ICTEM&TI/BZ pm{ 3HaHI/II>'I-I]l 10 TEME bubmmorera [TOK
" R " https://m.eds00.ru/1f511654
dusuka atoma
PeseprubIil ypok. O600meHHE 1
169 CHCTEMAaTHU3allis 3HAHHUH 110 TeMe bu6mmorexa [IOK
"®du3ukKa aTOMHOTO S7pa U https://m.edsoo.ru/905c5ce0
3J€MEHTapHbIX YyacTull"
PesepsuEblil ypok. O000IIEHNE 1
DREEE P o Bummorexa [IOK
170 CHCTEMATH3AaINA 3HAHUH 10 TEME

"DnemMeHTs! acTpouznku"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16






YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
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METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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