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MNOACHUTEJIBHASA 3AIINCKA

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

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEpIKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX UM BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0YyYaroUIUXCH.
[TporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIeil
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3ydenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3aJja4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUICKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxAbIM
oOy4Jaronmcsi, KOTOpble HEOOXOAUMBI i1 MPOAODKEHUS 00pa3oBaHMs B
OpraHu3anusx Nnpo(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
nmporpamMmy 1o (pu3uKe Ha YpOBHE CPEIHETO O0IIero 00pa3oBaHus Ha yTITyOJIEHHOM
YPOBHE, SBJISETCS] CHCTEMHO-JEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gpu3rke BKIIOYAET:

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

cozepkanue yuyeOHoro npeamera «Ousmkay 1mo rogam o0ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUUTENSIMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOUUX MPOrPAMM.

[TporpaMma no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABISAET BO3MOXKHOCTH JUIsl peaju3aldd  Pa3JudyHbIX METOJUYECKHX
MOJXOJOB K NpEenoAaBaHui0 (U3UKH HAa YriIyOJEHHOM ypOBHE NpPU YCIOBUU
coxXpaHeHus1 00s3aTeIbHOM 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>katoiieM mupe. LLKompHBINi Kype GU3HKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonp3oBaHHE U 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
IPU BBIIOJHEHUH UMHU YUYEOHBIX MCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEJHEr0 001IEero 00pa3oBaHus MOJI0XKEH
pSA UIEH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €I0 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 cenepanuzayuu. B COOTBETCTBUM C HEW MaTepuall Kypca (pU3MKH
o0ObeAMHEH BOKPYr (u3nyeckux Teopud. BegymmM B Kypce sBIseTCS
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoiara€T MCIOJb30BAHUE
I'YMAaHUTAPHOTO NOTEHIMAa (PU3UYECKON HAyKH, OCMBICICHHE CBS3M pPa3BUTHUS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryoi€HHOTO ypOBHS
MPEANnojaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTUYECKHX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. IIpm sToM paccmarpuBaroTcs Ha
ypOBHE OOMIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TNpobiieMaM 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
MPUHIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s guanuku peanusamus 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. [l yrayOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHMYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHMUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NIECcKoro npakTukyma. B mepBom ciyyae npakTukym
npoBoauTcs 6o B koHIEe 10 m 11 kimaccoB, MO0 TOCiIE TEPBOTO U BTOPOTO
MOJYTOANN B KaXKJIOM U3 3THUX KJiaccoB. BTopoii cnocod — 310 uHTerpaius padot
IPAaKTUKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPhIE MPOBOAATCSA B IpoLiEcce
u3ydyeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEJIOBAHHE, KOTOPOE TMPOBOJUTCS MO PYKOBOJACTBY
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 BHUJIOB YUYEHHYECKUX MPAKTUYECKUX PAOOT OCYIIECTBIISIETCA
ydacTHUKaMU 00pa30BaTeIHHOTO MpoIlecca UCXOAS U3 0COOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [Ipm sTomM obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYUH U ITOCTAHOBKY
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 MOJIEIbIO, MO3BOJISIONINE TPUMEHSTh U3yUEHHbBIE
3aKOHbl W 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pazliena Kypca, TaK M HUHTETpUpYs
MPUMEHEHNE 3HaHUH U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE NPOTEKAHUS (PUINYECKHUX
SIBJICHUW M TIPOIIECCOB B OKPY KAIOIICH >KU3HH, TPeOYIOIIHe BrIOOpa (HU3NUSCKOM
MOJIEH JUJIsl CUTyallK MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype Gu3uku yriyOosEHHOrO YpOBHS HAa YPOBHE
cpeaHero oOiiero oO0pa30BaHUsS JOMKEH HM3y4aThbCS B YCJIOBHUSX MPEIMETHOTO
kabuHeTa. B kabuHere (M3UMKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000pyIOBaHUE IS BHIMOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o pu3nKe y4eHU4eCKux
OTBITOB, TAOOPATOPHBIX PaOOT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIMOHHOE
o0opy1oBaHME.

JemoHCcTpanoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  U3yYaeMbIX SIBJICHUA H  TPOIECCOB, OMIUPUYECKHX U
(yH1aMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa0OpaTOPHUH.

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

dbopMHpOBaHHE HWHTEpeca M CTpEeMJICHUS OOydYarommxcs K HaydYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTPOEHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(dopMUpOBaHUE NPEACTABICHUNH O POAM (U3MKK A1 Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened o0ecreynBaeTCsl pelIeHUeM CIEeIyIoMMX 3a7ad B
mpoIriecce 3yueHus Kypca (GU3UKH Ha YPOBHE CPEIHET0 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYlO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

dbopMUpOBaHNE YMEHUHN MPUMEHATh TECOPETUUECKUE 3HAHUS AJIs1 OOBSICHEHUS
bu3znyecKux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 33JJaHHON (hHU3MUeCKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHue (HU3HUECKON
MOJIENIA, AJEKBaTHOW YCJOBHMSAM 3a/adyd, B TOM YHCIE 3aJa4 HHKEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MUYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPEy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUSA W IPOBEACHUS
¢u3nyeCKuX IKCIEPUMEHTOB, aHajdu3a M HMHTEpOpeTaluud HHpOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO37aHUE YCJOBUM [JIsl pa3BUTUS YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH;

pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESTEIHHOCTH, CBI3aHHON
¢ 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 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeyeHb J1abopaTOPHBIX U
MPaKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT MU ONBITOB C YYETOM HMHIMBUIYAJIBHBIX
O0COOEHHOCTEHN 00yJarouXCsl.



COAEPKAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTEbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[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 ¢u3uku B GOpMHUPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpa, B MPAKTUYECKON JIEATEILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3MepeHre cuiibl TOKa U HAMPSHKEHUS B LIENU MOCTOSTHHOTO TOKA IMPU TOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi jgabopatopueit o ¢usuke. [IpuMepsl usmepeHus
(bU3UYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKH.

Panuyc-BekTop MarepuaqbHOW TOYKH, €r0 MPOEKIMHM 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 MaTEPUATIbHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro majaeHus. JIBukeHUe Tena,
OpOIIEHHOr0 TMOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH M
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHOE  nBMKEHWE. JIBHKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHICHUUAIBHOE) U MOJIHOE
YCKOpPEHHUE MaTEpUaIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSAIOB, LIEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopenbs cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUECKUX XAPAKTEPUCTHUK
JIBAYKEHUS.

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.

Habnronenne aABuKeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU30HTY M
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTH B PELyKTOpE.

CpaBHeHUE TTyTel, TPACKTOPUI, CKOPOCTEHN ABUKEHHUS OJTHOTO M TOTO e Tela
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
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO TaJICHUS (peKOMEHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

N3yuenue nBukeHus Tena, OpoIeHHOro rOpu30HTANIBHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUUOHAIBHOW 3aBUCUMOCTH MEXIY NAJIBHOCTBIO IOJIETA W
HAa4YaJIbHOM CKOPOCTBIO TEA.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEPHOJIa OOpaIIeHHs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



[lepBbii 3akoH Hprotona. MueprumaneHble cuctemsl oTcuéta. llpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA U151 MaT€pUaIbHBIX TOYEK.

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

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MAaI€HUS OT BBICOTHI HaJl
MOBEPXHOCTBIO IJIAHETHI U OT reorpaduuecKoi MHUPOTHI. JBrkeHne HEOECHBIX Tel
Y X CIIyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMudeckas 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 MPOLECCHI: INOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPLIMATBHBIX CUCTEMAX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEHME PaBHOAEHCTBYOLIEH TPUIIOKEHHBIX K TEIY CHII C IPOU3BEACHUEM
Macchbl T€Jla Ha €ro YCKOPEHHE B MHEPLUAIILHOM CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOLIMX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenre paBHOACUCTBYIONMICH CUJI IIPU ABMXKCHHHM OpyCKa IO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TrUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH JIBUKEHHS OpycKa I0
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydenne NBUKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU 4Yepes3
JETKui 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. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHne cuil, IPUIIOKEHHBIX K TBEPAOMY Telly. LIeHTp TshkecTu Tena.

YcoBus paBHOBECHS TBEPAOIO TeEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEINIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn ¢ Mexanuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMmyJibCc CHIIBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

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

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

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW DHEPTUN MATEPUAIBHOU TOUYKH.



[loTeHnIManbHBIE W HENOTEHUMWANbHbIE Cuibl. [loTeHnmaneHas >HEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnuanpHas sHeprus tena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Imapa (BHyTpu W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymum s MACANbHOM JKHUAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONIEP, NPY>KUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHHUE HA KOHbKAaX.

Hemoncmpauuu.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTY CHJIBI.

M3MeHeHne 3Hepruu Tella MPU COBEPIIEHUU PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TNOTCHLMAJIBbHOW SHEPrUil IpU
JEHCTBUU HA TEJIO CWJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepeHne nMiryJibca Teja 1o TOpMO3HOMY ITYTH.

N3mepenne cuibl TITU, CKOPOCTH MOJIEITU 3JIEKTPOMOOUIIS U MOIITHOCTH CHJIbI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

M3mepeHrne KHHETUYECKON YJHEPTUH TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHHUS NOTEHUUATbHON HEPTUU TPYKHUHBI C paObOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bpoyHOBCKOe BHKEHHE. XapaKTep IBHKECHHUS
Y B3aMMOJEHUCTBUS YaCTHIl BewlecTsa. Moaenu CTpOoeHus ras3oB, JKMAKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl MoJekya (aromoB). KomnuecTBo BemectBa. [locrossHHas ABoraapo.



TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcust.

Mogenb neanbHOTrO ra3a B MOJEKYJISIPHO-KHHETUYECKON TEOPUU: YACTHIIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCATPHOM Ta3e C IIOCTOSIHHBIM KOJWYECTBOM BemiecTBa. [ paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBICHUEM M CPENHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJl HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATHHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeHEN
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEINIOBOTO ABUKEHUS €€ YaCTHII.

TexHn4eckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MOoTyYeHUE HaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOoyHOBCKOTO JBUKEHHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxunkocten.

Mogens onbita llTepHa.

[IputsxeHre MOJEKYIJI.

Mopenu KpucTamin4ecKux peueTok.

Hab6mronenue u nccienoBanue U30MpoIeccoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnepoBanne mpoliecca YCTAHOBJICHUS TEIUIOBOTO PAaBHOBECUS TPH
TEII000MEeHE MEXTy ropsUueii U X0JI0THOM BOJIOM.

N3ydeHne H30TEPMUYECKOr0 Iporecca (PEeKOMEHJO0BAHO HCIOJIb30BAHHE
rdpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBI. BHElIHNE 1 BHYTpeHHUE mapaMmeTpbl. [lapamerpsr
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

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



Mopnens wueanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsI BHYTPEHHEH SHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEN YHEPTUU OJHOATOMHOTO MJICAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

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

Temonepenaya  Kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

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

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsAs1 sHeprusa. KoimyecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJAMHAMUYECKON 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.

[Tpunnumne! aectus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KII/I. ukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHHE OKPYKAIOIIEH 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.

W3MmeHeHune TemnepaTypsl IpU aquadaTHYeCKOM PacCIIUPEHUH.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUH.

HccnenoBanue aquabaTHOTo npolecca.



KoMmmnproTepHble MOJEIN TEIIIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue agqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJICHCTBUS M
TEMIIEPATyPbl KUIIEHUS KUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHieHcanus. Micnapenue u kumenue. Y neapHas TerioTa
apooOpa3oBaHUsI.

HacelleHHble W HEHacChIIeHHbIE TMapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH U IABJIEHUS HACBIIIEHHOTO I1apa OT TEMIIEPATYPhL, UX HE3aBUCUMOCTB OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHUS OT JaBJICHUS B
KUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubsie Tena. AHU30TPONUS CBOMCTB
KpuctaiutoB. [lmaBnenne W Kpucraimmszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyO6aumarius.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimimpeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenrue. AHrapMOHMU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK IPUUHUHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEepTrUn B Pa30BbIX MEPEXOaX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTtHOEe HaTspKeHHE. K03 hUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kansapasie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

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

Hemoncmpayuu.

TerioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl HOBEPXHOCTHOTO HATSKEHHS.

OMBITH C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanunnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIaKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJICHUS KPUCTAININYECKOTO 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 BJIAKHOCTH BO3JlyXa M OLIEHKa Macchl MapoB B
IIOMEIIICHHH.

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
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U  MOJYHPOBOIHUKH.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KylioHa.

DJeKTpudecKoe nose. Ero neicTre Ha SJIEKTPUUYECKHUE 3aPSAbI.

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

[ToTeHIIMANBHOCTD AJIEKTPOCTATUYECKOTO TMOJIA. Pa3HOCTh NMOTEHIMAIOB M
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUHMaNI 3NEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIMAIOB JUJISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK |
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy SIEKTPUUECKUX MOJEH.

[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  TIOJIE. Jlupnextpruueckas
IIPOHULIAEMOCTb BELIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapannenbHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHoe COeqMHEHNE
KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

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

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DSJEKTPOCTAaTHUYECKash 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3apsKEHHBIX MIACTHUH.

Mogens anekTpoctaTudeckoro reneparopa (Ban ne ['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 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOoPa.

3apsiaKa U pa3psika KOHJIEHCAaTOopa Yepe3 PE3UCTOp.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, 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 ITOTEHIUAJIOB (HampsHKEeHMS ) pu
MOCJIEIOBATEILHOM COEMHEHUU KOHIEHCATOPOB.

HccnenoBanue paspsiga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmMpuyecKuil 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 BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.



MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIIAENsEMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBIICHUE UCTOUHHUKA TOKA. 3aKoH OMa Jj1s1 TOJIHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMBbIKaHHE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SJHEPTHUN.

Hemoncmpauuu.

W3MepeHne CUilbl TOKa U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JaMIIbl HAKAJIUBAHUS U CBETOAMO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA OT CONPOTUBIICHUS MPU MTOCTOSTHHOM
HaIpPsHKEHUH.

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

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MOJTOCAMU UCTOYHHUKA TOKA OT
CWJIbI TOKA B LEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaeIbHOrO CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HAMpsDKEHUS AJIA  JIAMITbI
HaKaJIMBaHUSI.

YBenuueHue npejiesia u3MepeHust amnepMerpa (BoJabTMETPa).

N3mepenune D/1C 1 BHYTPEHHETO COMPOTHUBJICHUSI HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3J€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 paziuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCTbH COIMNPOTUBICHUS METAUIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.



[TonynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexona. [1omynmpoBoIHUKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuyeckuid TOK B rasax. CamMoCTOATENBHBIA M HECAMOCTOSTEIIBHBIN
paspsan. Paznmuyneie TMIIBI CAaMOCTOSITENBHOTO pa3pana. Monnus. [lnasma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHL: JHOJ,
TPaH3UCTOP, (OTOIUOI, CBETOANO/, FaIbBaHNKA, pa)MHUPOBAHUE MEIU, BBIIIJIaBKA
QIIFOMUHUS, YJIEKTPOHHAsE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBHUCHUMOCTB CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTD BO3IyXaA.

CpaBHEHME MPOBOAUMOCTH METAJIIOB U ITOJIYTIPOBOJHUKOB.

OHOCTOPOHHSSI TPOBOIUMOCTD AHO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HabGmronenne amexTpoiusa.

N3mepenne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS ~ TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3rYecKUil MPAKTUKYM.

CnocoObl n3MepeHus: PU3NYECKUX BEIUYUH C UCTIOIb30BAHUEM aHATIOTOBBIX U
IU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AGCOIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUYHH.
OneHka rpaHul] HOTPEUTHOCTEN.

IIpoBeieHME  KOCBEHHBIX  M3MEPEHHUM, HCCIEAOBAHUM  3aBUCUMOCTEM
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaéanoro ypoBHs B 10 kiacce ocyniecTBisieTcs
C y4E€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMU MATEMAaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIIOTe3a, (PU3MYEcKas BEIUYMHA, 3aKOH,



Teopusi, HaOJIOAEHUE, HKCHEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUe,
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 KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH cpenbl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
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,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

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

Texnonozua: npeodbpa3oBaHue ABMKCHUN C UCMOJIb30BAaHUEM MEXAaHU3MOB,
y4€T CyXOro M OKUJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBasi TypOHHa, ObITOBOW XOJOJUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKA.

Tema 4. Maznummnoe noge.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyTroBoro Butka). OnsIT Jpcreaa.

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHUE 3apsHKEHHOM YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarnuTtHoe none B Bemectse. @eppOMarHeTUKy, Iapa- 1 AMaMarHEeTUKH.



TexHuyecknue YCTpOHCTBA M TEXHOJOTUYECKUE IMPOIECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

Kaptnna nuHHMA  MHAYKOWMM ~ MarHATHOTO — TOJISI  MOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuna Ammnepa.

JeiictBrue 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 (peppOMArHETHUKOB.

HccnenoBanne AeCTBUSI NIOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Amriepa.

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 wHAyKUMH B TPOBOJIHUKE, JABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno 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
3eMJIu.

Jlemoncmpayuu.

HaOnronenue siBneHus 3J€KTPOMArHUTHOM HHAYKIUU.

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



[IpaBuiio Jlenna.

[Tanenue MarauTa B alIOMUHUEBOH (METHOM) TpyoOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Ornpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apMmonunyeckue konebaHusi. Kunemarnueckoe U JUHAMHYECKOE OIMHUCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[lepron u yactotra kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxatonux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIC 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
dbopmupoBaHus NpeACTaBiIeHUN 00 UAcaIbHON MOJIENN MPY>KUHHOTO MassTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHUI HUTSIHOTO U MPY>KUHHOTO
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.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenpHOM KoHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUIMTYJ0M CHJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUH B UACATBHOM KOJEOATeIbHOM 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.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIllKa
WHIYKTUBHOCTH B LENU CHUHYCOWJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

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

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU DJIEKTpOIIepeay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

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.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHAEHCATOp B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHCchopMaTopa.



Mojenb TUHUH 3IEKTPOIIEepeIadH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

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

HabnrogeHue 3;1eKTpOMarHiTHOrO PE30HaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
OpoAoJbHbIe BOJIHBL. Ilepuos, CKOpPOCTh paclnpOCTpaHEHUs U JJMHA BOJHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIICHHE, MHTephEpEeHIUs |
U pakius.

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

[IIymoBoOe 3arps3HEHHE OKPY KAIOLIEH Cpebl.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS U3TYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas oprieHTalys BEKTOPOB B AJIEKTPOMArHUTHOM BOJTHE.

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

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHne 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DJEKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CPe/Ibl.

TexHuyeckue yCTpoWCTBa U MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEBU30p, aHTEeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBas AMATHOCTHKA B TEXHUKE ¥ METUITIHE.

Hemoncmpayuu.

OO0pazoBaHue 1 pacpoOCTpaHEHHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmoienue oTpaskeHus M MPETOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmtonenue naTepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yabTpa3ByKa U €ro MpUMEHEHHE.

Habmtoienue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KosieOaHUM.

HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, PEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepepeHIIUs.

Oo6nHapyxeHue nHPPaKPaCHOTO U YIABTPAPUOIECTOBOTO U3TyUCHHUH.

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 CBETAa. AOCOIIOTHBIN MOKa3aTehb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOLIEHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATHUIECKOT O 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
cepuyeckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTens
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
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

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

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBus HaOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(hEpEHIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmueckux
MHTEPPEPEHIIMOHHBIX CXEM.

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

ITonmsapu3zanus csera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: OYKH, JyIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAS perIéTKa.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHETro oTpakeHus. Mojieib CBEeTOBO/1a.

HUccnepoBanne Xojla CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenre nBeTOB TOHKUX TLUIEHOK.

HabGmronenune nudpakiuu cBera.

N3yuenue nudpakiinoHHON perETKY.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomeol, npaKmuKym.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMeEpPE KUJTKUX JTHH3).

N3mepenne PoKyCHOTO pacCTOSIHHS PacCEUBAIOIINX JTUH3.

[Tonyuenue n300pakeHUsI B CUCTEME U3 IIOCKOTO 3epKaja 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 U3ITyUEHUS Ha IBYX LIETAX.

HaGmronenue aucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepenue IMHbI CBETOBOUM BOJIHBI.

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

Pa3nen 6. OCHOBBI CIeHAJIBHON TEOPHUH OTHOCUTEILHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuyecknue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYyTHUKOBBIC
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.

PaBHOBEeCHOE TEIJIOBOE M3JIydeHHE (MU3JIydeHHE aOCONIOTHO YEPHOTO Tela).
3akoH cMmemenuss Buna. 'unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIGHME 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. [{udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOIN, COJIHEUHasi Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

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

Tema 2. @u3zuxka amoma.

OnbITEl MO HKCCIEIOBAHUIO CTpOoeHUsi aroMma. [lnmaHerapHas mozenb aroma
Pezepdopna.

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



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOIA.

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.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomHo20 A0PA U INEMEHMAPHBIX YACHUY,

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

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaj. ['amMma-u3imydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJIE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIMsHUE 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 TEPMOSEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEeKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertozapl perucTpaly U UCCIIEI0OBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TitooHHas MOJENb aApPOHOB.

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

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHsbIil peakTop, TEpMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

HccnenoBanue TpeKoB 4acTHI] (II0 TOTOBBIM (poTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriouieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIBI, PAANOTEIECKOIIbI, BHEATMOC(EPHAsT aCTPOHOMHUSI.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

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

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU WU 3BOIonMU CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX TPWJIOKESHUHN I ONpeeNieHUs MOJ0KEeHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIC co3Be3ausi CeBepHOro MoJyIIapusi U sIpKue
3BE3ILI.

Habmonenuss B Teneckon JIyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

DOu3nvecKuil NPAKTHKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX WM3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
(bU3MYeCKUX BEJIWYMH, MPOBEPKA MPEIIOKEHHBIX THUIOTE3 (BbIOOp M3 pabdorT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM)).

O0o0maromee NOBTOPEHHUE.



O06o006menne U cucTeMaTH3aus CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MonekymsipHas pU3MKa U TEPMOJAUHAMUKA», « DJIEKTpoAMHAMUKa», «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 YeIOBEKa, POJIb K MECTO (PU3UKH U
ACTPOHOMHM B COBPEMEHHOM HAYyYHOW KAPTHUHE MUPA, 3HAYCHHE ONMUCATEIBHOU,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NUecKOW KapTHUHE MHUpPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeameTHbie CBA3M.

Nzyuenue kypca ¢pusuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C YYETOM COAEPKATENBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTEeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnvle nOHAMUA,CEA3AHHBIE C UZYUEHUEM MEMOO08 HAYYHOZ20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, I pOoBast 1adopaTopusi.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NMPOEKIMH HAa OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JIBW)KCHUSI B JKUBOW MPUPOAE, OKOJOTHMYECKHME PHUCKH TIIpU MPOU3BOACTBE
DIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsi3HEHHME  OKPYKAIOLIEH  Cpenbl,
yAbTPa3ByKOBas JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTAITMYECKON PEIIETKH, CIEKTPAJIbHbIN aHAIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOJBUTraTENb SKOOM, reHepaTop MEPEeMEHHOI0 TOKa, MHAYKIMOHHAS Ieyb,
JMHUAN 3JIEKTponepeaad, dJEKTPOABUraTelb, pasap, paIuONpUEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynpTpa3ByKOBas JIHArHOCTUKAa B TEXHHKE,
POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
MPUEMHHKH, JIEPHAsi SHEPreTUKA U YKOJIOTUYECKHUE aCIIEKThl €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJIULMOHHBIM LEHHOCTSAM POCCUHUCKOrO OOIIECTBA, PaCUIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULIUN 00YUYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIE€HA POCCUNCKOI0O OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPakAaHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICUCTBOBATH C  COLUMAIBHBIMM HWHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

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

e 0OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOECHUE YCTOMYMBOIO Oy IylIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOTO

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



MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON 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;

IUIAHUPOBAHUE M OCYIIECTBICHUE JIEUCTBUM B OKPYXaIOIIEH cpeie Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHUs1 (PU3MKH OCYIIECTBISATH TMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JESATENbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE YUeOHbIE JeiicTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

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

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHMBOPEUMSI B PaCCMATPHUBAEMBbIX
bU3HYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LEISAM, OLIEHUBATh PUCKU MTOCIIEICTBUN IESITEIIBHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILICHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAy4YHON TEPMUHOJIOTHEN, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METO/I0B TTO3HAHWS,

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITh TIPUYUHHO-CIIC/ICTBEHHBIC CBS3M U aKTyalH3WpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHus, HaxOAuTb AapryMEHThl JIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIlIeHNUS;

aHAJIM3UPOBAaTh IOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHMS MO (U3UKE B TPAKTUYECKYIO OOJACTh
KHU3HEICSITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI THOPMALIMK (PU3NUECKOTO COAEPKAHUS U3
MCTOYHUKOB Da3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH TOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIPEeTalni0 UHPOPMAIUU Pa3IMUHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JIOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMAIMOHHON O€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJIEPKAHUS B Pa3IMUHBIX (popMaTax ¢
y4€TOM Ha3HayeHHs: WHGOpMalMU M IIeJIeBOM ayAUTOpUH, BBIOHpas
ONTUMAaJIbHYIO0 (POPMY IPEICTABICHUS U BU3YyaTH3AIIH.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBIISITh OOIIEHWE Ha Ypokax (U3UKH U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

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

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

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOM U MHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IJIaH
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,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUITMATHBHBIM.

PeryasitTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

CaMOCTOSITENTHO COCTABIISITH IUIAH PEHICHHs pacYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHMS MPAKTHUYECKOW paboThl ¢ YU4ETOM UMEIOUINXCSA
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

pacImpsTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX TPEAOUTEHHH;
JenaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYallUAM, BHOCUTb KOPPCKTUBLI B JICATCIIbBHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJCTh HAaBBIKAMH TIO3HABATEIBbHON pEQIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OLUEHKH CUTYyalllH, BBIOOpa BEPHOTO
pelIeHNUS;

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

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPU AHAIU3E PE3yIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apryMEHTHI APYTUX TMPHU aHAIU3E pPE3yJIbTaTOB
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 AOMOITMOHAIIbHBIN HWHTEJUICKT, TIPEAOJIar Ao A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HAMpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTHKEHHIO LIENH
U yclexy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE JEHCTBOBATh, UCXO/S U3
CBOMX BO3MO>KHOCTEH;

e DOMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh 3MOIMOHAIBHOE
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.

[TPEAMETHBIE PE3VJIbTATDBI

K xoniy o06ydenus B 10 knacce npeMEeTHBIE Pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



NOHUMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM W OSTUYECKOW cdepax AeAaTebHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKOW  (QYHKUIUH  (QU3NYECKOW TEOpUHM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, POJib (DU3HUECKON TEOpUH B
(dbopMUpOBaHNY TIPEJICTABICHHUM O PU3NIECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIeed PU3NYECKUX TEJ U IIPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAs CHUCTEMa OTCUéTa, abCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abCoJIIOTHO yrpyras naedopmaius, aOCOJIOTHO YNPYyroe U abCOIMIOTHO
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 (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHaJIM3UpPOBaTh M OOBSCHATh MEXAaHMYECKHE IPOLIECChl U  SBIICHUS,
UCIIOJIB3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbI KMHEMATUKH PABHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3oBanusa ['anunes s CKOPOCTH M TEepeMelIeHUs,
3aKOHbl HplOTOHA, mpuHLOMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITyJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHUYECKOW HSHEpruM,
YCJIOBHSI paBHOBECHS TBEPAOro Tena), MPU OSTOM HUCHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3znyecKux 3aKOHOB: MpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUs HMMIYJIbCa M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

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 TEIJIOBOTO JBUKEHUS W KOHIIEHTPAIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJd M €ro TeMIEpaTypoH, YypaBHEHHE
MenneneeBa—Knanepona, mepBbld 3aKOH TEPMOIAMHAMMKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCaX), MPU ITOM HCIIOIb30BAThH



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS PUMEHUMOCTHU
ypaBHeHus1 MeHneneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSCHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJIEKTPOJIMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHna, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUsS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKXe€ NPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbl Oma g y4acTka
UenyM W JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsr apajes i 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3Ysl BEIUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJA U CUCTEMBI TEJN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUS, KHHETUYECKasi SHEPIus,
MeXaHU4ecKasl YJHeprusi, paboTa CHIbI, IGHTPOCTPEMUTEILHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS TeNa ¢ 3eMJIIEN BOJIU3H €€ MOBEPXHOCTH, SJHEPTUS YIIPYTOi
nedopmali Npy>KUHbI, KOJIUYECTBO TEIUIOTHI, a0COJIFOTHAsT TEMIEpaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPTUs HJICATBLHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAILHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmiaoBOrO JBUTATENS; JIEKTPUUECKOE MOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO MO, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsKEHHOrO 1apa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIHAI
ANEKTPOCTATUYECKOTO MOJIS, Pa3HOCTh MOTEHIMAIOB, AJEKTPOJBHKYIIAS
cuia, CUjia TOKa, HaIlpsKEHHE, MOIIHOCTh TOKA, 3JIEKTpUUYECKass EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATEIBHBIM U MAPAJIICTBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTO TOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUA:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBM)KEHHME YaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUe, nuddysus, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TeIUIonepeaayu, JIEKTpU3alns Tel, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIIMUUHBI OT
JIPYToM € UCIIOJIb30BAHUEM IPSMBIX U3MEPEHUN, IPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl  IMOJTYYEHHOW 3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JlelaThb  BBIBOABI IO  pe3yjibTaTaMm
UCCIIEJOBAHUS;



IPOBOJAUTH KOCBEHHBIE HM3MEpPEHHUs (PU3MUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTD ONBITHI 110 IMPOBEPKE MPEIOKEHHON TUIOTE3bl: TUIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTaHOBKY, aHAJIM3UPOBATH
MOJly4YeHHBIE PE3yNbTaThl W JeNaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIOTE3bI;

co0r01aTh paBuiia 6€30aCHOrO TPY/1a IPY MPOBEACHUN UCCIICIOBAHNUN B
pamMKax  yuyeOHOro  3KCIEpUMEHTa, MpPaKTUKyMa M  Yy4eOHoO-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00pPaTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nyeCcKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MUECKON MoOJeNu, OTBeYallled TpeOOBaHUAM 3aJauH,
MPUMEHATH POPMYJIBL, 3aKOHBI, 3aKOHOMEPHOCTH U MIOCTYJIAThI (PU3UIECKHIX
TEOpUH TPU UCTIOJIH30BAHUM MATEMaTHYECKHMX METOJOB pEIICHHs 3aiad,
IPOBOANTH PAcU€Thl HA OCHOBAaHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATH METObI PEIICHUSI ¢ YUETOM MOTYUYEHHBIX
pe3yJbTaTOB;

pemath KayeCTBEHHBIE 3a7aud, TpeOyIolue NPUMEHEHHUS 3HaHUN U3
Pa3HBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO0 IMKJA: BBICTPAUBATh JIOTHUECKYIO
LENOYKY pacCy>KJI€HUH C ONOPOM Ha N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB PaOOTHI U3MEPHUTEIHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIIECCOB OKPYKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHONM C (PU3MYECKUMH IpoLieccaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
PUPOIOTIONB30BAHUH, a TAKKE Pa3yMHOM HCIOJB30BaHUU JOCTHIKCHHUN
HAayKl M TEXHOJOTMH Uil JaJbHEHIIEr0 pa3BUTHUA YEJIOBEYECKOIO
00I11eCTBa;

OPUMEHATH pa3jNyHble COCOO0bl paboThl ¢ MHpOpManuen (HU3NUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOIMM, IPU ITOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMALMOHHBIE



TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MpEAbSIBICHUS Y4YEOHOU U
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJIY4YaeMyl0  HMHQOpMAlMI0 W OLIEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, 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 TIpylle C MCIOJIHEHUEM pa3INYHbIX COLHMAIBHBIX pOJEi,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHATIBLHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATh BKJIaJ KaXXIOIrO W3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MPOOIEMBI;

IPOSBIIATH MOTUBALMIO K Oyaymiei npodecCUuOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

K koniy o0yuenus BI 1 knacce npeiMeTHbIE pe3yJIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATH POJIb GU3UKHU B IKOHOMUYECKOM, TEXHOJIOTUUECKOM, COIMaTbHON
U ATHUYECKON cdepax AesTEeIbHOCTH YEJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M JajbHEWIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OIMUCATEIbHON, CHUCTEeMAaTU3UPYIOIIEH, OOBSICHUTEIHHOU U
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CIEIUAIBHOW TEOPUM OTHOCHUTEIHHOCTH, KBAHTOBOM (PU3UKHU, POJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PHU3MYECKON KapTUHBI MHpa B OOIMEM psATY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEJACTABICHUN O IPUPO/IE;
pasnnyaTh yCIOBUS IPUMEHUMOCTH MOJIeNeil (PU3MUYEeCKUX TEN U MPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOEC MArHUTHOE OIS,
rapMOHHUYECKHE KojeOaHus, MaTeMaTUYECKU MAasiTHUK, UACATbHBIN
PY>KUHHBIH MasTHHK, rapMOHUYECKUE BOJIHBI, UJI€aTbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIeld aToMa, aTOMHOTO SiA[pa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycioBUS (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBJICHMUS,
UCIIOJIB3Ysl OCHOBHBIE TIOJOKEHUSI M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS



AIEKTPUYECKOTO  3apsana, cuia Awmmnepa, cwia JlopeHua, 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 OOBSICHATH KBAHTOBBIE IPOLIECCHI U SBJICHHS, UCIIOJIB3Y S
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
doTordexra, mepBuiit 1 BTOpoi nmocTynarsl bopa, MpUHIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUs 3apsOBOr0 H
MacCOBOTO YHCEJI U SHEPTUU B AJIEPHBIX PEAKLUAX, 3aKOH PaJMOAKTUBHOTO
pacmnana);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTrO
IOJII, PAa3HOCTh MOTEHLUUAJIOB, AJIEKTPOABIKYINAs CHJIA, WHIYKIHS
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cuia Amnepa, WHAYKTUBHOCTD,
ANEKTPOJABIKYIASL CHUJIAa CAMOMHIYKLIHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUS, SHEPTUS
MOKOSI CBOOOJIHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
W 3apsf SiApa, SHEPTUs CBSI3U S1pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHUMA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHns
BOJIH, Judpakuus, JOUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)KeHHE,
doTornexrpuueckuit apdext (hotorddexr), anvda- u 6eTa-pacnasl saep,
ramMMa-u3iiydeHue saep, Gu3ndeckue NPUHIIMIIBI CIEKTPAIbHOTO aHajIu3a U
paboThI N1a3zepa;

ONpENENATh HaIlpaBiIeHUE WHIYKUWA MArHUTHOTO MOJIsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMniepa 1 cuJiibl JIopeHna;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIoM, TOHKOM JTHMH30M,
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;
MPOBOJUTH MCCIIEIOBAHMWE 3aBUCHUMOCTEH (PU3MYECKHX BEJIMYHUH C
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUW, NpPU HSTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  W3MEPEHHH, JeNlaTb  BBIBOABI IO  pe3yjbTaTam
UCCJIeI0BAHNUS,



IPOBOJAUTH KOCBEHHBIE HM3MEpPEHHUs (PU3MUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUMOTE3bI: MJIaHUPOBAThH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
NOJIyYEHHBIE PE3yJNbTaTbl U JENaThb BBIBOJ O CTaTyCcE MPEIIOKEHHOM
TUIOTE3bI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBMIa 6€301acHOrO TPY/1a MPU MIPOBEICHUH UCCIIEI0BaHUH B
pamMKax  yuyeOHOro  S3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOJENbl0: HAa OCHOBAHMM aHalM3a YCJIOBHS BBIOMpATH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNAThl (PU3UYECKUX TEOPUI
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOANUTH PAcu€Thl HA OCHOBAaHUM MMEIOIIMXCS TaHHBIX, aHAJIM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM IMOIYYEHHBIX
pe3yIbTaTOB;

pemaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalud 3HAaHUW U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO0 IMKJA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PacCy>XJI€HUI ¢ ONIOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB paObOThI U3MEPUTENBHBIX IPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

MIPUBOIUTH 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
JESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHONM C (PU3MYECKUMH IpolLieccaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOTOIb30BAHUN, @ TAKXKE PAa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM
HAyKd M TEXHOJOTMH JUIs JaJbHEWIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jNyHble CIOCOObl paboThl ¢ MH(popManuen (HU3NUECKOro
COJIEp)KaHUsI C KCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



TEXHOJOTHI, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON HH(OpMALMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0 HMHQOpMalMI0 M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHM3alIOHHbIE u NI03HABaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEI0BaTENbCKUX PaldoT;

paboTarh B TpyIIE C HMCIOJHEHUEM pPa3IUYHBbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy rPYyMIbl, PALIMOHAIBHO PACIPEACTATh AEATEIbHOCTh
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 IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Kontpoabubie | IlpakTnueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznea 1.HAYUHBIN METO/I IIO3HAHUSA ITPUPO/IbI
1.1 HayuHbliif MeTO1 TO3HAHUS IPUPOIBI 6
Hroro mo pazneny 6
Pa3znen 2.MEXAHUKA
2.1 Kunemaruka 10 2
2.2 Junamuka 10
2.3 Craruka TBEpAOro TENa ) 1
2.4 3aKOHBI COXpaHEHUs! B MEXaHUKE 10 1
Hroro mo pazneny 35
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 TepmonnHamuka. TennoBble MalTuHbI 20 1
33 ArperaTtHble cocTosiHUS BeniecTBa. dazoBbie 14 1
nepexo/ibl
Hroro no pazneny 49
Paznen 4.9JIEKTPOJUHAMHUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24
4.2 I1oCTOSIHHBIM 2JEKTPUUECKUIN TOK 24




4.3 Toxu B pa3IMyHBIX Cpeaax 6
Hroro no pazneny 54
Paznea 5.0OU3NYECKHN IPAKTUKYM
5.1 ®u3nyeckuil NpakTUKyM 16 16
Hroro mo pazneny 16
PesepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
HaumenoBaHue pa3jesioB 1 TeM uugpoBbIe
Ne ni/mm P Konrpoabnbie | IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1.2JIEKTPOAUHAMUKA
11 MarnuTHO€ 1osue 14
1.2 DneKTpOMarHuTHas UHAYKIHS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS 1 BOJIHbI
2.1 MexaHnuecKue KojaeOaHus 10
2.2 DNeKTpOMarHuTHbIE KoJIeOaHus 15
53 MexaHHuecKue U 3JIeKTpOMarHuTHbIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60

Paszea 3.0CHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnosbl CTO 5 1
Htoro no pazneny 5
Pa3zgen 4 KBAHTOBAS ®PU3BUKA

4.1 KopnyckynspHO-BOIHOBOM! Ayanus3m 15

4.2 ®duszuka atoma 5

43 ®dwu3nKa aTOMHOTO SIpa U 3JIEMEHTapHBIX 5

HacCTHuIx




Utoro no pazgeny

25

Paznea 5.OJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3UKU 12
Hroro no pazgeny 12
Pazznea 6. PU3NYECKHN IPAKTUKYM
6.1 DuU3nYeCcKuil MPaKTUKYM 16 16
Hroro mo pazneny 16
Pazgen 7.0 BOBIIAIOILIEE IIOBTOPEHUE
Cucremaruzanusa 1 0000IIeHnE
71 MPEMETHOTO COJICPYKAHUS U OIBITA 15
' NeSITeIBbHOCTH, IPUOOPETEHHOTO TIPU
n3ydeHun kypca ¢usuku 10 — 11 kmaccon
Hroro no pazgeny 15
PesepBHOE Bpemst 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

KonTposbHble

Bcero
padoThbI

IIpakTuyeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHbBbIE
uugpossie
o0pa3oBaTtejibHbIE

pecypchbl

®dusnka — pyHAaMeHTalIbHAas HayKa O
pupoje

Hay‘lHLIﬁ MCTOA IIO3HaHUA U MCTO/AbI
HCCICOOBaAHUA (1)I/I3I/IIIGCKI/IX SIBJICHHUI

DKCIEPUMEHT U TEOPHS B IIPOIIECCEe
Mo3HaHus npupoabl. HabmoaeHue u
AKCIICPUMEHT B (PU3HKE

CrniocoOsl u3mMepeHus: GU3NYECKUX
BEJTMYMH

AOGCoIt0THAs U OTHOCHUTENbHAS
MOTPEIIHOCTH U3MEPEHUI PU3NYECKUX
BEJINYUH

MogenupoBanue B ¢pusuke. Poib u mecto
¢u3UKM B JOPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MUPA, B IPAKTUYECKOMN
NEeATEIbHOCTH JIIOAEH

Mexanunueckoe aBmxkenue. Crucrema
orcuera. OTHOCUTEIBHOCTD
MEXaHHUYECKOTO ABIKeHus. [Ipsmas u
oOparHas 3a/1a4il MEXaHUKU




Panuyc-BekTop MaTepuanbHOI TOUKH, €T0
MPOEKIIMU Ha OCHU KOOPAMHAT.
Tpaektopus. [lepemenienne. CKOpoCTb.
Wx npoexiun Ha OCH KOOPJIUHAT

PaBHOMEpHOE NIpsAMOJIMHEITHOE
nBkenue. I'paduueckoe onucanue
PaBHOMEPHOTO MPSAMOJIMHENHOTO
JIBUKCHHUSI

10

CrnosxeHue nepeMeIieHuii 1 CKOpOCTEH.
Pemenne 3amad. Bxomgnas
JTMarHOCTHYECKas pabota

11

HepaBHomepHoe nBmxenne. MrooBeHHast
ckopocTb. YckopeHnue. [Ipsamonuneiitnoe
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM

12

I'paduyeckoe onurcanue NPSIMOIUHEIHOTO
JBUKEHUS C IOCTOSIHHBIM YCKOPEHUEM

13

CBoOoaHOe najieHue. Y CKopeHue
CBOOOJHOTrO MaJieH!sl. 3aBUCUMOCTh
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX rpapuKu

14

JIBu>keHue Tena, OpOIIEHHOTO MO/ YIJIOM
K TOPU3OHTY

15

KpuBonuHelinoe nBuxeHue. /[Brxenne
M0 OKPYXHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuon n yacrora.
[leHTpOCTpEMHUTENBHOE U TIOJIHOE
YCKOpEHHUE




KonTponbhas pabota no teme

16 "Kunematuka"
[Tepsriif 3akoH HetoToHa. MHEepuranbHbIe

17 cucremsl orcuéra. [IpuHuun
OTHOCUTEJIbHOCTH [ anues.
HewnnepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHogeiicTByO1Ias cuiia. Bropoit
3axoH Herorona. Macca

19 Bzaumopeiicteue ten. Tperuil 3akoH
Herorona

20 [Ipunuun cynepnosunuu cui. Pemenue
3aJla4 Ha NpUMEHEeHHe 3akoHOB HbproToHa
3aKOH BCEMUPHOTO TATOTEHUSI.

21 DKBUBAJIEHTHOCTb I'PABUTALIMOHHON U
MHEPTHOU MaccChl

99 Cuna Ts5KeCcTH M yCKOpeHue cBOOOIHOTO
NaJCHUS
JIBukeHne HeOECHBIX TeN U UX

23 UCKYCCTBEHHBIX CITyTHUKOB. [IepBas
KOCMHUYecKasi CKopocTb. 3akoHbI Kerutepa

24 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u Buas! cun

25 TpeHus. [[BukKEHNE B )KUAKOCTHU U Tase ¢
Y4ETOM CHJIBI COTIPOTUBIIEHUS CPE/IBI

26 JaBnenue. I'napocraTuueckoe 1aBIcHUE.

Cuna Apxumena




27

AOGCOJIFOTHO TBEPJIOE TEJIO.
[TocTymarenbHOE U BpalaTeabHOe
JBIKEHUE TBEPIOTO Tela

28

MOMEHT CHJIIBI OTHOCHTEIBHO OCH
BpalliCHUs. IIneyo cunl

29

Crnosxenue cuil, IPUIOKEHHBIX K
TBepaoMy Teny. LleHTp TskecTu Tena.
YcnoBus paBHOBECUS TBEPAOTO TeEA.
Bunel paBHoBecHs

30

Pemenue 3agau

31

KonTponbhas padota no teme
"Munamuka. CtaTtrka TBepIoro Tena"

32

NMnynec MmaTepualbHONM TOYKHU, CUCTEMBI
MarepuanbHbIX Touek. LlenTp mace
CUCTEMBI MaTEpPHAIIBHBIX TOYEK. Teopema
0 JBJKCHMHU LICHTPA Macc

33

I/IMHYJ'IBC CHJIbl U USMCHCHUC NMITYJIbCa
Tena. 3aKkoH COXpaHCHUA UMITYJIbCA.
PeakTtuBHOE ABHKEHHUE

34

MoMeHT HUMITYJIbCa MaTepHaHBHOﬁ TOYKH.
Hpe,[[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTA
HUMITYJIbCAa B ICHTPAJIBHBIX ITOJIAX

35

Pemenue 3agau

36

PaGora cuibl Ha MajOM U HAa KOHEYHOM
nepemenieHuu. ['padpuueckoe
MIpeACTaBICHUE pabOThI CHUIIBI. MOIIHOCTH
CHJIbI




37

Kunernueckas sneprus. Teopema 06
W3MEHEHUU KUHETUYECKOU SHEPTUI
MaTepUaIbHOM TOUKH

38

HOTGHHH&]’IBHHG N HCIIOTCHIUAJIbHBIC
CHJIBI. HOTCHHI/I&J’IBH&H OHEPIuUs. BTOpaﬂ
KOCMHYCCKasA CKOPOCTh

39

Tperbst KocMuueckast ckopocTb. CBs3b
paboTHI HEMOTEHIIMATFHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPTrUun

40

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBuenue bepHymu 11 uaeanbHoOn
JKUJIKOCTH

41

KonTponbHas pabota o Teme "3aKOHbI
COXpaHEHUs B MEXaHUKe"

42

PazBuTue npeacraBienuii o npupoe
TernoTel. OcHOBHBIE noJnokeHust MKT.
Huddysus. BpoyHoBCckoe ABHKEHHE

43

CrpoeHue ra3000pa3HbIX, )KUIKUX U
TBEPJBIX Tel. XapaKTep ABUKEHHUS U
BSaHMOHeﬁCTBHﬂ HJacCTHUIL Be€IIeCTBa

44

Macca u pazmepbl MOJIEKYJT (ATOMOB).
KomngectBo BemectBa. [locTosiHHAs
ABorazipo

45

Temneparypa. TermnoBoe paBHOBECHE.
Ilxana Ienbcus

46

Pemrenue 3agau




47

Wneanpubiii ra3. 'a3oBbie 3aKOHEI

VYpaBuenue MenpeneeBa-Knaneiipona.

48
Pemrenue 3amau

49 AOcoiroTHas Temmeparypa. 3akoH
JanpToHa

50 W3omporeccsl B uaeanbHOM rase ¢
MIOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA
I'pacduueckoe npencraBneHne

51 M30IPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa

52 OcnosHoe ypaBHenue MKT

53 Pewenue 3amau
CBsi3b a0COMIOTHON TeMIEepaTyphl
TEPMOAVMHAMUYECKON CUCTEMBI CO

o4 CpelHE KUHETUYECKOH 3Hepruei
MIOCTYNATEJIbHOTO TETJIOBOTO JIBUKEHHUS
€€ 4acTHuIl

55 O06001eHre U cucTeMaTU3alys 3HaHUH
o Teme "OcnoBel MKT"

56 Kontponbnas padota mo Teme "OCHOBBI
MKT"
TepMmonnHamuyeckas cucrema. 3ajaHue
BHEIIHUX ycsioBui Ui T/ cucreMsl.

57 Bremnue v BHyTpeHHUE TapaMeTPhI.

[Tapamerpsl T/I cucTemsl Kak cpeaHue
3HA4YEHMs BEIIMYMH, OIIUCBIBAIOIIUX €€ HA
MHKPOCKOITHYECKOM YPOBHE




58

HyneBoe Hauano TepMoAMHAMUKH.
CamonpousBoiibHas penakcamus T/]
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO

59

Mogenp uieanbHOro rasa B
TEPMOJIMHAMHUKE. Y CIIOBUS
IIPUMEHUMOCTH 3TOU MOJEIIH

60

Ypasuenue MeHneneena-Kianelpona u
BBIPA)KCHUE JIJI1 BHYTPEHHEN YHEPTUU

61

BrIpaxxenue i1 BHyTpEHHEN SHEPTUH
OJIHOATOMHOT0 HJICAJIbHOIO Ta3a.
KBa3zucrarnueckue u HECTaTHYECKUE
IIPOLIECCHI

62

OnemeHTapHas paboTa B TEepMOJUHAMUKE.
Boruncnenue paboTsl 1o rpaguky
nporecca Ha pV-auarpamMme

63

Tennonepenaya kak crnocod U3MEHEHUs
BHyTpeHHel sHepruu T]l cuctemsl 6e3
COBEpILIEHUS PabOThI

64

KOHBGKHI/IH, TCILJIOIIPOBOAHOCTD,
HU3JTy4CHHUC

65

KomnyectBo TemnoTel. TemioéMKocTh
Tena. YAenbHas U MOJSIpHAS
TEIJIOEMKOCTH BelllecTBa. Y IeJIbHAs
TEIJIOTa CTOPAHMS TOTIJINBA

66

Pacuér xonmyecTBa TEIIOTHI IpH
TeIioneperaye

67

[TonsTre 06 annabaTHOM TpoIecce.
[IepBblit 3aKOH TEPMOAMHAMUKH




68

KonnuecTBo TermioTel u paboTa Kak Mepbl
W3MEHEHUs BHYTpeHHel sHepruun T/]
CUCTEMBI

69

BTopoii 3aKk0H TepMOJIMHAMUKY 1J1s1
PaBHOBECHBIX M HEPABHOBECHBIX
npoueccoB. HeoOpatumocTs IpUpOIHBIX
MIPOLIECCOB

70

[TpuHIMITBI AEACTBUS TEIJIOBBIX MAIIMH.
KIIg

71

MaxkcumanbHoe 3HaueHue KITJI. I{ukn
Kapno

72

Pemenue 3agau

73

ODKOIOTHYeCKHUE aCIIEKTHI UCIIOJIb30BAHUS
TEIIOBEIX JBHTaTteieii. TenmoBoe
3arpsI3HEHUE OKPYKAIOIIEH CpeJIbl

74

Pemenue 3agau

75

O0001IeHre 1 cUCTeEMaTH3alus 3HAHUH
o Teme "Tepmonunamuka. TerioBbie
MAaIIuHb"

76

KonTponbnas pabota mo Teme
"TepmoanHamuka. TenaoBele MAIUHbI"

77

[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Ucnapenue u kunenue. Y nenbHas
TeII0Ta MapooOpa3oBaHUS

78

HacelmieHHBIE ¥ HEHACHIICHHBIE M1APHI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JABJICHUS HACBIIIEHHOTO Mapa OT
TEMIIEpaTypbl, UX HE3aBUCHUMOCTb OT




00BEMa HACBIIICHHOI'O I1apa.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT
JaBJICHUSA B ) KUJKOCTHU

BnaxxnocTh Bo3myxa. AGCOMOTHAS U

[ OTHOCHTEJIbHAS BIKHOCTD

80 Pemenue 3amau
TBépnoe Teno. Kpucraminyeckue u

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KPHUCTAJIOB

82 [TnaBnenne U KpucTAIUIM3aNUA. Y ICIbHAS
teriora miasnaeHus. Cyoaumanus
Hedopmaruu TBEpIOTO Tena. PacTsokenue

83 u okarue. Casur. Monyie FOwra. [peaen
ynpyrux aedopmanuii
TennoBoe paclIMpeHue KUJIKOCTEN U

84 TBEPBIX Te1. AHTaPMOHH3M TEIUIOBBIX
KoJIeOaHU 4acTHIl BELIeCTBa

85 [IpeoOpa3oBanue sHEPrUH B Pa3z0BBIX
nepexoaax

86 VYpaBHeHHe TEI0BOro OanaHca

87 Pemenue 3amau
IToBepXHOCTHOE HaATSKEHUE.

88 Kanunnsapusie siBienus. JlaBnenue noa
MCKPHBIIEHHOHN MMOBEPXHOCTHIO KUAKOCTH.
®opmyina Jlamnaca
O06o01ieHne 1 cucTeMaTu3ays 3HaHuH

89 110 TeMe "ArperaTHble COCTOSIHUS

BemecTBa. MazoBbie MEPeXonl"




90

KontposbHas paboTa mo teme
"ArperaTHble COCTOSIHHS BEILIECTBA.
®da3oBble niepexo b

91

DnekTpu3anus Tel U e€ MPOosIBICHUSI.
DIekTpuyeckui 3apsi. [IBa Buaa
AIEKTPUYECKUX 3apsaoB. [IpoBogHuKH,
JUAJIEKTPUKU U TTOJTYITPOBOTHUKHI

92

DneMeHTapHbIN ANEKTPUUYECKUI 3apsil.
3aKOH COXPaHEHUS IEKTPUIECKOTO
3apsaga

93

B3anmopernicteue 3apsanoB. Toueunsle
3apsabl. 3akoH Kynona

94

Pemenue 3agau

95

Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUICCKUE 3aPSIIbI

96

Hanpssk€HHOCTB 2JIEKTPUYECKOTO MOJIS.
[TpoOHsIii 3apsia. JIuHuKM HanpsKEHHOCTH
3JIeKTpHYEeCKOro nomus. OgHopoaHoe
JIIEKTPUYECKOE T10JIe

97

IloTeH1IMaIBHOCTH QJICKTPOCTATHYICCKOT'O
moJsi. Pa3HOCTh MOTEHIIUAIOB U
HaIIPpsI’KCHUC

98

IloTenumnanbpHast OHEPTU: 3aps/ia B
QJICKTPOCTATUYCCKOM IT0JIC. IToTenmman
QJICKTPOCTATUYCCKOI'O MOJIA

99

CBs13b HANPSKEHHOCTY NOJIA U Pa3HOCTH
MIOTEHIIAAJIOB ISl DJIEKTPOCTATHYECKOT O
TTOJISt




[IpuHIMI Cyneprno3uuu IEKTPUUECKUX

100 .
MoJieH

101 Pemenue 3amau

102 [Tone Toueunoro 3apsana. [lone
PaBHOMEPHO 3apsDKEHHOM cepbl
[Tone paBHOMEPHO 3apsSHKEHHOTO 110

103 00béMy mrapa. Ilose paBHOMEpHO
3apsSOKCHHON OECKOHEYHOM IITOCKOCTH

104 [TpOBOTHHMKH B 3IEKTPOCTATHUCCKOM
moJie. Y CIIOBUE PAaBHOBECHS 3apsiIOB

105 JIMDIEKTPUKHU U TIOTYITPOBOAHUKH B
ANEKTPOCTATHYECKOM I10JIC
Konnencarop. 251eKTpoEMKOCTh

106 KOHJICHCATOPa. DICKTPOEMKOCTh
IJIOCKOTO KOHJCHCATOpa

107 [TapannensHOE coeAMHEHKE
KOHJICHCATOPOB

108 IlocnemoBaTeabHOE COCIUMHCHIE
KOHJICHCATOPOB

109 DHeprus 3apsKEHHOr0 KOHAEHcaTopa

110 Pemenue 3agau

111 JIBr>keHue 3apsiKEHHOM YacCTHUILIbI B
OJTHOPOJTHOM 3JIESKTPHYECKOM TI0JIe

112 Pemenue 3amay

113 O0001IeHre B cUCcTeMaTH3as 3SHAHUH

o Teme "DIeKTpudeckoe moie"




KonTponbhas pabota no teme

114 " "
DJIEKTPUUYECKOE MOJIe

Cuna toka. [locTosiHHBINM TOK. Y ClIOBUSA

115 CYIIIECTBOBAHUS ITOCTOSTHHOTO
ANEKTPUYECKOTO TOKa

116 Hcrounuku Toka. Hampsixenue u 3/1C

117 3akon OMa JyIsl ydacTKa L.
DNEKTPUUECKOE COMPOTUBIICHHE
3aBUCUMOCTh COIIPOTUBIICHUS

118 OJIHOPOJIHOTO TTPOBOJIHUKA OT €r0 JUTHHBI
Y TUJIOIIA/U TIOTIEPEYHOTO CEUCHUSI

119 VY nenpHOE COMPOTUBIICHHUE BEIIECTBA.
Pemenue 3agau

120 [TocnenoBarenvHOE, MapaIebHOE,
CMEIIaHHOE COETMHEHUE TPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX IIEKTPUUECKUX
uenei. [IpaBuna Kupxroda

122 Pemenue 3amau

123 Pabora anexktpuyeckoro Toka. 3akoH
Jxoyns —Jlenna

124 Pemenue 3amau
MOUIHOCTD JEKTPUIECKOTO TOKA.

125 TenmoBas MOIITHOCTH, BBIICIsAEMAs Ha
pe3ucrope

126 Pemenue 3amay

127 O/1C u BHYTpEHHEE COMPOTUBIICHNE

HCTOYHHKA TOKa




3akon OMa 1Sl OJTHOM (3aMKHYTOH )

128 . 1
ANEKTPUYECKON LIenn

129 Pemenue 3amau 1

130 MOIIHOCTh UCTOYHUKA TOKA 1

131 KopoTkoe 3ambikanmne 1

132 KonneHcarop B ienu moCTOSSHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3anau mo teme "IlocTostHHBIM 1
AJIEKTPUYECKUM TOK"

135 Permrennie 3agau mo treMme "IlocTOSIHHBIN 1
AJIEKTPUYECKUM TOK"

136 Perrennie 3agau mo treMme "IlocTOSIHHBIN 1
AJIEKTPUYECKUM TOK"

O060061eHre U cucTeMaTu3alys 3HaHU!

137 110 TeMe "[IoCTOSHHBIN 2IEKTPUUECKUN 1
TOK"

138 KonTponbHas pabota mo Teme 1
"IIoCTOSIHHBIN 2JEKTPUUECKUI TOK"
DnexTpuueckas mpoBOAUMOCTh

139 Pa3IMYHBIX BEMIECTB. DIIEKTPHUECKHUI TOK 1
B MeTauiax. CBEpXMpOBOAMMOCTD
DNeKTpUUECKUN TOK B pacTBOpax U

140 pacruiaBax 3JeKTPOJTUTOB. 3aKOHBI 1
®Dapazes U1 HIEKTPOIU3a

141 DnexTpuueckuil Tok B razax. [lmazma 1

142 DNeKTpUUECKUN TOK B BaKyyMe. 1

BaxyymHbie pr0OopbI




143

DNEKTPUUECKUN TOK B MOTYIIPOBOIHUKAX

144

[TosrynpoBOAHUKOBBIE TPUOOPHI

145

DU3NYECKUN TPAKTUKYM I10 TEME
"M3MmepeHue cuiibl TOKa U HANPSKEHUS B
LM [TOCTOSIHHOTO TOKA IPH TOMOIIN
aHAJIOTOBBIX M LIU(POBBIX
M3MEPUTENIBHBIX TPUOOPOB" MK
"3HaKOMCTBO ¢ U(poBoi TabopaTopueit
no ¢usuke. [lpumepsr n3mepenus
(U3NYECKUX BETUYMH TPH TTOMOIIH
KOMIIBIOTEPHBIX 1aTYMKOB"

146

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHre HepaBHOMEPHOT'O IBUKEHUS C
LIEJIbIO OINIPENETICHUS] MTHOBEHHON
ckopoctu"

147

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mepenune ycKOpeHusl Ipu
IIPSIMOJIMHETHOM PaBHOYCKOPEHHOM
NBVDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
nin "HccnenoBanue 3aBUCUMOCTH Iy TH
OT BPEMEHHU NPU PaBHOYCKOPEHHOM
IBIOKeHNN"

148

@uU3NYECKU NPAKTUKYM 110 TEME
"M3MepeHne yckopeHHsi CBOOOIHOTO
najgeHus" win "U3yuenne ABuKEHUs
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

149

Pu3NYeCKUil IPAKTUKYM 110 TEME
"N3ydeHne NBUKEHUS Tela 10
OKPY’KHOCTH C ITIOCTOSIHHOM 110 MOJYJIO




ckopocthio" win "VccnenoBanue
3aBUCUMOCTH TIeproJia oOparieHus
KOHHMYECKOTO MasiTHUKA OT €0
rnapameTpoB"

150

DU3NYECKUI TPAKTUKYM I10 TEME
"U3MepeHue paBHOICUCTBYIOIICH CHUITBI
IIpU ABMKEHUH OpyCKa 10 HaKJIOHHOU
mwockoctu" win "IIpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JIBHKCHHS
OpycKa Mo HaKJIOHHOM IIOCKOCTH Ha
3aJlaHHOE PACcCTOSTHUE OT €ro Macchl”

151

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccaenqoBanue 3aBUCUMOCTH CHJI
YOPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
pPE3MHOBOM 00pa3siie, OT ux aegopmanun"
win "M3ydyeHne ABMKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIETKHH OJIOK"

152

@uU3NYECKUI NPAKTUKYM 110 TEME
"N3mepenue ko3 puirienTa TpeHus mno
BEJIMYMHE YTIIOBOro KOApuIreHTa
3apucumocTt Frp(N)" nnm
"HccnenoBanue IBMKEHUS OpycKa 110
HAKJIOHHOM TIOCKOCTH € TIEPEMEHHBIM
kodpuurenTom Tperus" uinu "U3yuenue
JBUKEHUS IPpy3a Ha BaJLy C TPEHHEM"

153

@u3nYeCKUil NPAKTUKYM IO TEME
"UccnenoBanue yciaoBUi paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh




Bpamenus" win "KoHncrpyupoBanue
KPOHIITEHHOB U Pacy€T cuil ynpyroctu"
ninu "N3ydeHne yCTOMYMBOCTH TBEPIOTO
TeJla, UMEIOILETo TUIO0Ia/lb OmophI"”

154

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue ummysbca Tena 1no
TopMo3HOMY IiyTu" unu "M3mepenue
CHWJIBI TATH, CKOPOCTU MOJIEH
AIEKTPOMOOUJISE U MOIIIHOCTH CHJIBI TATH"
nnu "CpaBHEHUE U3BMEHEHUS UMITYJIbCA
TeJla C UMITYJIbCOM CUJIbI" WIIH
"UccnenoBanue coxpaHeHUs! UMITYJIbCa
IIpU YIIPYrOM B3aUMOAECHCTBUM" WK
"N3mepeHne KHHETUUECKON IHEPTUH Tea
10 TOPMO3HOMY ITyTH"

155

@uU3NYECKU NPAKTUKYM 110 TEME
"N3yueHne u30TepMHUECKOT0 Iporecca
(pEKOMEHI0BaHO UCIOIb30BAHUE
uupposoii 1abopaTopun)" unu
"N3yueHne n30X0pHOTo mpouecca” uin
"N3ydenue n3obapHoro npouecca’ uiu
"[IpoBepka ypaBHEHUs cOCTOSHUSA"

156

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenue yaenbpHo TenaoéMkocT"
niu "HccnenoBanue npouecca OCThIBaHUS
BemiecTBa" man "HcciiemoBanne
agnabatHoro mporecca” uiu "M3ydenune
B3alMOCBS3H HEPTUU




MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TeMIepaTypbl KUIICHUS KUIKOCTEH"

157

DU3NYECKUI TPAKTUKYM I10 TEME
"M3yyeHre 3aKOHOMEPHOCTE UCTIapeHUs
xunkocter" win "M3amepenue yneabHoOn
TEIJIOTHI TUTABJICHUS JibJa" WIIH
"N3yueHue cBOMCTB HACHIIEHHBIX 1apOB"
win "M3mMepenne abCOMOTHON BIaXXHOCTH
BO3/IyXa M OLIEHKAa MacChl IapoB B
nomemnieHun". 3mepenue koapdurpenta
MMOBEPXHOCTHOTO HATSKEHUS

158

Ou3nyecKkuil MPakTUKyM IO TeMe
"Habmroienue npeBpaiieHus: SHEpruu
3apsOKEHHOT0 KOHJIGHCATOPa B SHEPTHIO
n3iy4yeHus ceeroanona’ wiu "M3zyyenue
MPOTEKaHUA TOKa B LEMH, COAEpKaIIeH
koHneHcarop" unm "Pacnpenenenue
Pa3HOCTH MMOTEHIIUAJIOB (HAIIPSKEHUS )
P TIOCIIEIOBATEIHbHOM COEIMHEHUN
KOHJIEHCAaTOpOB"

159

Pu3nYeCKUil IPAKTUKYM 110 TEME
"HccenenoBanue cMEMIaHHOTO COEIMHEHUS
pesucropoB” nnu "M3MepeHue yaeapHOro
COIIPOTHBIIEHUS IIPOBOJHUKOB" WIIN
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
OT HaIpPsLKEHUS JUIS JIaMITbl
HaKaJIuBaHuA"

160

@u3NYECKU IPAKTUKYM IO TEME
"Habmroenue snexrponusa" uiam




"M3mepenue 3apsiia 0JJHOBAICHTHOTO
noHa" win "MccnenoBanue 3aBUCUMOCTHU
COTPOTHUBJICHUS TEPMOPE3UCTOPA OT
temnepaTypbl" unu "CHSATHE BOJIBT-
aMIIEpPHOI XapaKTEpUCTUKU Juoja"

161

PesepBHeIil ypok. O000IeHHE U
cHCTEMaTHU3alus 3HAHHI 110 TeMe
"KunemaTtuka"

162

PesepBHeIil ypok. O600mICHHE 1
cHCTEMaTHU3alus 3HAHH 110 TeMe
"Iunamuka"

163

PesepBHeIil ypok. O600mICHHE 1
cHCTeMAaTH3aIis 3HaHUH 10 TEME
"Craruka TBep10ro Tena"

164

PesepBHrlit ypok. O6o0mienue u
cucTeMaTHU3alus 3HaHUH 1o Teme
"3aKOHBI COXPAHEHHUS B MEXaHUKE"

165

PesepBHelit ypok. O6o01ieHre 1
cucTeMaTHU3alus 3HaHUH 1o Teme
"OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON
teopun"

166

PesepubIil ypok. O6001eHIE 1
cUCTEeMaTu3alys 3HaHUH 110 TeMe
"TepmonnHamuka. TennoBele MalIMHbI"

167

PesepBHblIil ypok. O60011eHne u
CHCTEMAaTH3alMs 3HAHMH 110 TeMe
"ArperatHble COCTOSIHUSI BEIIECTBA.
da3o0BbIe IEPEX0bl"




PesepBHbIil ypok. O600ICHHE 1
168 CUCTEMATH3AalNA 3HAHUH I10 TEME
"Dnexrpudeckoe nose"

PesepBHbIil ypok. O600IeHHE 1
169 CUCTEMATHU3AalNA 3HAHUH I10 TEME
"[locTOSIHHBIN 7€KTpUUECKUI TOK"

PesepBHelil ypok. O6o00IeHHE 1
170 cucreMarusais 3Hanuii mo teme "Toku B

pa3nuyYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

170

16




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHBbIE
Ne aTa udpoBbIe
n/n Tema ypoxa Bcero Kontpoabneie | Ipakririeckue fll3y‘lel-ll/lﬂ :)Iﬁlc)l;I;OBaTeJILHLIe
padoThbI padoTbI pecypenI
BzaumonelicTBre NOCTOSHHBIX MAarHATOB
1 Y TIPOBOJIHUKOB C TOKOM. MarHuTHoe 1
nosie. ['unore3a Ammepa
BexTop maruutHOM nnaykiuy. [Tpunmmn
2 CYNEpHO3UIMH MarHUTHBIX Mosied. JIunun 1
MarHUTHON MHIYKIIUU
3 MarsuTHO€ 10J1€ IPOBOTHUKA C TOKOM. 1
OnbIT DpcTeaa
4 Cwiia AMnepa, e€ HanpaBJIeHUE U MOJTYJIb 1
Pemenue 3amau 1
5 [Ipumenenue 3akoHa Amrepa. 1
DNEKTPOU3MEPUTENbHBIE PUOOPHI
Cuna JlopeHna, e€ HanpaBJIeHHUE U
7 MOAYJb. JIBHKEHHUE 3apsSKEHHOM YaCTULIbI 1
B OJJHOPOJHOM MarHUTHOM TI0JIE
8 Penrenne 3amau
9 PaGora cunel Jlopeniia
10 Pemenue 3amau
1 MarsuTtHoe I10JI¢ B BEIIECTBE. 1
deppoMarHeTHKH, Mapa- U TuaMarHeTUKH
12 OcHoBHBIE CBOIiCTBa (heppOMarHeTUKOB. 1

[Tpumenenue heppoMarHeTUKOB




Penrenue 3anau mo teMe "MarauTtHoe

13 |
rnoJje

14 Pentenue 3anau mo teme "MarauTtHoe
mmose"

15 SIBneHre AIeKTPOMarHUTHON WHIYKITUH.
[ToTok BekTOpa MarHUTHOW MHTyKIIMH

16 OJ1C uHAYKIIMH

17 3aKOH AMEKTPOMArHUTHOW MHIYKIUH
®apanes

18 BuxpeBoe anekTpudeckoe moje. Toku
Dyko

19 O/J1C MHAYKIMH B IBHKYIIUXCS
MIPOBOJIHUKAX

20 Pemrenne 3agau

21 [IpaBuno Jlenua

99 NuayktuBHOCTh. KaTymka
WHIYKTHBHOCTH B IICTIH TOCTOSTHHOTO TOKA

93 SBnenue camounaykuuu. I/C
CaMOWHTyKITUU

24 DHeprusi MarHuTHOTO TOJISL KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
TeMe "DnexkTpoaruHamMuka'

97 KonTponbhas pabota no teme

"OnexTpoauHamuka'




Konebarensraasg cucrema. CBOOOIHBIE

28
KoJjeOanus. ['apMoHUYecKre KoaeOaHus

29 Kunemaruyeckoe u AMHAMUYECKOE
OIKCaHUE KOJIeOaTEeIbHbBIX JBUKCHHM
DHepreTuyeckoe onvucanue. BeiBoa
JTUHAMHYECKOTO OMHUCaHUs

30 rapMOHUYECKHX KOJIeOaHUH U3 UX
YHEPreTHYECKOTO M KHHEMATHUECKOTO
OTIMICAHUS

31 Ammuntyna u (haza koebanui
[lepron u yacrora konebanuid. [lepros
MaJIbIX CBOOOIHBIX KOJIeOaHUM

32 MaTeMaTtuyeckoro MastTHuka. [lepuon
CBOOOAHBIX KOJIEOaHUN TIPYKHUHHOTO
MasiTHUKA

33 3aryxaromue KonedaHus. BeiHyX/1eHHBIE
Kosnebanus. Pezonanc

34 ABTOKONE0AHUS

35 Pemenue 3amau
VYpok-koHpeperuus "MexaHuueckne

36 KOJIOAHUsI B MY3bIKAJIbHBIX
UHCTpyMeHTax"

37 O0o01IeHre U cucTeMaTu3alys 3HaHUN 10
teMe "MexaHuueckue KoneoaHus"

38 DNEeKTPOMAarHUTHBIE KOJICOaHMUS.

Kone6arenbHbIi KOHTYD




®opmyna Tomcona. CBsi3b aMILTATY b

39 3apsiia KOHJEHCAaTopa ¢ aMILUIUTYI0M CHUJIbI
TOKa B K0JIeOaTeIbHOM KOHTYpE

40 3aKOH COXpaHEHUs SHEPTUH B UECATbHOM
K0J1e0aTeIbHOM KOHTYpe
3aryxaromue 3JeKTPOMarHUTHbIE

41 KoseOaHus. BeIHYK/ICHHBIC
AIIEKTPOMArHUTHBIE KOJIEOaHHS

42 [Iepemennslit TOK. Pe3ucrop u
KOHJICHCATOp B IIETIA TIEPEMEHHOTO TOKa

43 Karymrka mHIyKTHBHOCTH B IIeTIH
NEPEMEHHOTO TOKa

44 3akoH OMa AJ1s1 JIEKTPUYECKON LIenu
NEPEMEHHOTO TOKa
MoniHOCTh IEPEMEHHOI0 TOKA.

45 AMITITUTYTHOE U IEHCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HaNpsKEHUS

46 Pe3onanc B aneKTpUyecKoi menu

47 Pemenue 3agau
WneanwsHblif Tpancopmarop.

48 [TpousBocTBO, Mepenaya u NoTpediieHue
3JIEKTPUUECKO SHEprun
DKOJIOrHYeCKHe PUCKH IIPU IPOU3BOJICTBE

49 anekTporHepruu. Kynsrypa
UCTIOJIb30BaHUS 3JIEKTPOIHEPTHH B
[IOBCEHEBHOM KU3HU

50 Pemenue 3amau

51 Pemenue 3amau




O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110

52 Y "
TeMe "DIeKTPOMarHUTHbBIE KOJIeOaHMs

53 Mexannyeckue BOJIHBL. XapaKTePUCTUKU
MEXaHUYECKUX BOJH

54 CBoiiCTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKkTEPUCTHUKH 3ByKa

56 HNHudpa3Byk u ynprpassyk. [llymoBoe
3arpsi3HEHUE OKPY KaIOIIEH Cpeibl

57 Pemenue 3amay

58 DneKTpOMarHuTHbIE BOJIHBL. M3myueHue
AIEKTPOMArHUTHBIX BOJIH

59 DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
[IIkana 31eKTPOMAarHUTHBIX BOJIH.

60 [TprMeHeHue IeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBbITY
[TpuHIMIIBI PaTUOCBSI3U U TCJICBUICHHUS.

61 Pannonokarus. DneKTpoMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

62 KonTponbHas padbora no teme
"Konebanus u BosHBI"

63 Caer. 3aKOH MPSIMOJIUHENHOTO
pactpoCcTpaHeHUs CBETa

64 Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHA
MPSIMOJTMHEHHOTO PACcIPOCTPAHCHHMS CBETA

65 Otpaxenue ceta. [Lmockoe 3epkano.

Coepuueckoe 3epKaio




[Ipenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTelb

66 npenomieHus. [lonHoe BHyTpeHHEE
oTpakeHue. [IpenenbHblid yroJ mojJHoro
BHYTPEHHETO OTPAXKECHUS

67 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHOB
OTpaXEHUs U IIPEJIOMJICHUS CBETA

68 Xop stydeit B mpusMe. Jlucnepceus cBera.
CrnoxHbli coctaB Oenoro ceera. Lpet

69 JInn3bl. @OKYCHOE PacCTOSIHUE U
ONTHUYECKasl CUJIA JIUH3BI

70 [TocTpoenne n300pakeHuit B TMH33X U UX
CUCTEMax. Y BEIIMYECHUE JINH3BI
Pemenue 3agau Ha mocTpoeHue

71 M300paKEHU, MOJIy4aeMbIX C IIOMOILBIO
JVH3

72 ['na3 xak ontuyeckas cucrema

73 Pemenue 3anau. [Ipeaensl npUMEHUMOCTH
reOMEeTPUUECKON ONTUKU

74 CKopocTb cBETa M METO/IBI €€ U3MEPEHUS

75 [ucnepcus ceerta

76 WNurepdepenuus cera

77 KorepeHTHbIE HCTOUHUKH. Y CIIOBHS
HaOJI0IeHNsT MAKCUMYMOB M1 MUHUMYMOB

78 Pemenne 3amay

79 [Tpumenenue unTepdepeHu

80 Judpakmus ceeTa




Hudpakuonnas pemérka. Y ciaoBue

81 HaOJII0/IEHUS TJIAaBHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 [Toniepe4HOCTh CBETOBBIX BOJIH.
[Tonspu3zanus cBeta

84 Pemenue 3amau

85 CBETOBBIC SBJIICHHS B IPUPOIE

86 O06o011eHre U cucTeMaTu3alys 3HaHU| o
teme "OnTtuka"

87 KonTponbhas pabota nmo teme «OnTHKa»
['paHuUIBl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI AJIEKTPOIMHAMUKH U
MPUHIIUIT OTHOCUTEIbHOCTH

89 [Toctynatel criennaibHONH TEOPUHU
OTHOCHUTEIILHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[Ipeo6paszoBanust Jlopenua. Ycnosue

90 NpUIUHHOCTU. OTHOCUTENHHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJICHIE BpEMEHU
U COKpAICHHUE JTHHBI

01 DHeprus U UMIYJILC PEIATHBUCTCKOM
YaCTHIIBI
CBs13b MacChl ¢ YHEPTUEN U UMITYJIbCOM

92 PENATUBUCTCKON YaCTHUIIbl. DHEPTUS
MOKOSI

93 PaBHOBeCHOE TEIIIOBOE U3TyUEHUE

94 3akoH cmenieHus Buna




95

I'unoresza M. Inmanka o kxBanTax. @OTOHEI

96 DHeprus U UMITyJIbC GOTOHA
®dotordpdext. OnbiTer A. I'. CtoneTona.

97
3akonsl pororddexra
VYpaBHeHue DUHIITEHHA 114

98 dotoaddekra. "Kpacnas rpanuma"
doTtorpdekra

99 Hasnenue cBera. Onbitel [1. H. JIeOenena

100 BoiHOBEIE CBOWCTBA YaCTHUIL
Bounnsl ne bpoitns. JlnvHa BoJIHBI Je

101 Bpoiins u pazmepsl 001aCTH JIOKATA3AITUN
JBUXKYIIEHCS YaCTHIIBI

102 KopmyckynsipHO-BOTHOBOM Ayanu3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuuduxa usmepeHuit B MUKPOMHUPE.

104 CoOTHOILIEHHS HEOTIPEAEIEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduyeckux 3amaq

106 Pemienne pacu€THbIX 33124
KonrtponbHas padora no remam: "OCHOBBI

107 CTO", "KopnyckyJ1sipHO-BOJIHOBOI
Tyanu3m"”
OMBITHI 1O UCCIICIOBAHHUIO CTPOCHUS

108 aTtoma. [itaneTtapHast MOJIeITb aTOMa
Pezepdopna

109 [Toctymater bBopa




110

Bunsl cniektpoB. CriekTp ypoBHEM
SHEPruu aToMa BOJIOpOa

111

CronTanHoOE U BBIHYXXJACHHOC N3JIYUCHUC
CBCTa

112

Jlazep

113

Hyxnonnas moxens siapa [ eiizenoepra-
MBaneHko. 3aps 1 MacCOBOE YUCIIO sAIpa.
N3otonsl. PagrnoakTHBHOCTH

114

3aKOH paJInOaKTUBHOTO pacraja.
CBoiicTBa HOHU3UPYIOIIETO U3ITyUCHHS.
BnusiHne pain0akKTUBHOCTH Ha )KUBbIE
opranusmsl. /lo3zumerpus

115

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
SAnepusie cuibl. Jledekt Macco spa.

S nepHble peakuu. AnepHble PEaKTOPBI.
[Tpo6rieMbl yripaBisieMOro TepMOSAEPHOTO
CHUHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHSA SAAECPHON DHEPIETUKHU

116

Mertoasbl perucTpaluu U UCCIEeI0BAHMS
3JIEMEHTAPHBIX YACTHII.
DyHIaMEHTaIbHBIE B3aUMOJICHCTBUA.
bapronbl, ME30HBI U JIENITOHHI.
[IpencraBnenue o CTanaapTHON MOJIETH.
KBapk-riatooHHast MOJEIb aJpOHOB

117

®usuka 3a npenenamMu CTaHIapTHOM
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EMUHCTBO GpU3nuecKoi KapTHHBI
Mupa




118

OTanel Pa3sBUTHA aCTPOHOMMUHU. 3HadyeHHe
ACTPOHOMUH

119

[TpuMeHUMOCTB 3aKOHOB (DPUBHKH IS
0OBSICHEHUS TPUPOIBI KOCMHYECKHUX
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX
HCCIICIOBaHUI

120

CoBpeMEHHbIE ONITUYECKUE TEIECKOIIBI,
pazuoTenecKonsl, BHEaTMochepHas
aCTPOHOMHS

121

Bun 3Bé3aHoro Heba. Co3Be3ausi, spkue
3Bé3lII>I, IIJTaHETHhI, UX BUAUMOC IBUXKXCHUC

122

Comnneynas cucrema. Comaite. ComHeuHas
aKTUBHOCTH. Mlcrounuk sHepruu ColHIa U
3BE3]

123

3BE3/1bl, UX OCHOBHBIE XapaAKTEPUCTUKH.
Jnarpamma "cneKTpajbHBIN Kj1acc —
CBETUMOCTB"

124

3B63,Z[BI TJIaBHOM MOCIEI0BATEILHOCTH

125

BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS O
MPOUCXO0KACHUH U 3BoTtounU CoJHIA U
3BE3]1. DTanbl )KU3HU 3BE3]

126

Mieunsiii [1yTe — Hama I'anakTuka.
Tunel ranakTuk. YEpHbIE OBIPHI B SApPAX
TaJaKTUK

127

Bcenennas. Pacmimpenne Beenennoil.
3akon Xa66mna. Teopus bomwioro
B3pbIBA. PenMKTOBOE M3ITyyeHue




128

Macmrabnas ctpykrypa BeeneHHoid.
MeraranakTuka

129

Hepeménnsie npo6ieMbl aCTpOHOMUH

130

DuU3nyeCcKui MPaAKTUKYM 110 TEME
"UccneqoBanue MAarHUTHOT'O ITOJIA
IMOCTOSTHHBIX MarHUTOB' HMJIN
"HccnenoBaHue CBOMCTB
dbeppomarneTnkoB" unu "HccnenoBanue
JIEMCTBUSI TOCTOSIHHOT'O MarHuTa Ha paMKy
¢ TokoM"

131

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue cuibl AMiiepa" uiu
"N3yueHue 3aBUCUMOCTH CUJIbI AMIlepa OT
cuiel Toka" uim "OnpeneneHue
MarHMTHOM MHIyKIIMY Ha OCHOBE
U3MepeHus cuiibl Amriepa”

132

Du3HUeCKU IPAKTUKYM I10 TEME
"HMccnenoBaHue IBIEHUS
AJIEKTPOMAarHUTHOW MHAYKIMU'" WK
"OnpeneneHre NHIYKIUN BUXPEBOTO
MarHUTHOTO MO

133

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue sSiBIEHUS CAMOUHIYKITAN"
win "COopKa MOJENN 3JIEKTPOMAarHUTHOTO
reHeparTopa"

134

Du3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue nepuojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TPYKHUHHOTO
MasTHUKOB"




135

DuU3nyeCcKui MPaKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUHU B IPYKUHHOM
MasiTHUKE"

136

DuU3nYeCKU MPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOro TOKa 4epe3
IIOCJIEI0BATEILHO COCIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U pe3ucTop’ win
"HccnenoBanue pabOThl HCTOYHUKOB
CBETa B LIENH [IEPEMEHHOI0 TOKa"

137

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOU BOJIHbI"

138

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"M3mepeHue nokasaress nIpeaoMIeHUs]
crexna" wiu "llomyuenue nzoOpakeHus B
CUCTEME U3 IIOCKOTO 3€pKajla v JIMH3bI"

139

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH (POKYCHOTO
paccTosHUS OT BEIlleCTBa (Ha MpUMepe
uakux auH3)" wim "M3mepenue
(OKYCHOTO pacCTOSIHUS paCCEUBAIOIINX
auH3"

140

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaGmonenue nudpakimm,
UHTEepEPEHINH U MOJIIpU3alMU cBeTa"

141

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUN
PENATUBUCTCKUX YacTuUll (110
dororpadusam TpekoB 3apsKEHHBIX
YacTHUIl B MAarHUTHOM T1oJie)"




142

DuU3nyeCcKui MPaKTUKYM 110 TEME
"U3mepenne noctosinHou [lnanka Ha
OoCHOBe HcciienoBanus Gororpdexra” wim
"HccnenoBanve 3aBUCUMOCTH CHUJIBI TOKA
4yepe3 CBETOAMO/] OT HarpsiKeHus"

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue cekTpa pa3peskeHHOro
aTOMapHOT0 BOAOPOJIa U U3MEPEHUE
noctostHHOM Punbepra”

144

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue paaroakTUBHOTO (hOHA ¢
HCIIOJIb30BaHUEM J103UMeTpa" Win
"3y4yeHue noraouieHus 6era-4acTuil
aTrOMUHHEM"

145

®u3NUeCcKuil TPAKTUKYM 110 TEME
"HaOmronenust 3B€31HOT0 HEOA
HEBOOPYKEHHBIM I'Ia30M C
HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH JUISl ONIPEACIICHUS
MOJIOKEHHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/1MS
CeBepHOro noaymapus u sipKue 3BE3/b1"
win "Habmonenus B reneckon JIyHsl,
IJIAHET, TYMAHHOCTEHN U 3BE3IHBIX
CKOIIJIeHUI"

146

O0001IIeHNE U CUCTEMATHU3AIUS 3HAHUI.
Ponp pusukm u actpoHOMUY B
9KOHOMHYECKOH, TEXHOJIOTHUECKOM,




COITMATbHOM U ATHYECKOH chepax
JESITEIbBHOCTH YeJIOBEKa

147

O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Posb 1 MecTO (DM3HKHU U aCTPOHOMHH B
COBPEMEHHOM HAay4YHOU KapTUHE MUpa

148

O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Posb pusnueckoii Teopun B
(hOpMUPOBAHHUH TIPEIICTABICHHUIA O
(du3nveckoil KapTHHE MHpa, MECTO
(GU3HYECKOI KapTUHBI MHUPa B 00IIEM
PSAIy COBPEMEHHBIX €CTECTBECHHO-
HAYYHBIX IPEJCTABICHUNA O IPUPOIC

149

O000111eHrEe U cUCTEMATU3ALMS 3HAHUI 110
teme "Kunematuka"

150

O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110
teme "Kunemaruka"

151

O00011IeHNE U CUCTEMATU3AIHS 3HAHUH 110
teme "/Ilunamuka"

152

O06o0011eHNe U cuCTeMaTU3alMs 3HaHUH 110
teme "Craruka TBEpAoro rena"

153

O06o0011eHNe U cuCTeMaTU3alMs 3HaHUH 110
TeMe "3aKOHBI COXPAHEHHUS B MEXaHUKE"

154

O00011IeHNE U CUCTEMATU3AIUS 3HAHUI 110
Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETHYECKOU Teopun”

155

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teme "Tepmoaunamuka. TemmoBbie
MaIIuHe!"




156

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
TeMme "ArperatHble COCTOSIHUS BEIIECTBA.
®dazoBbie Iepexo b

157

O0001eHre 1 cucTeEMaTU3aLMs 3HAHUI 110
Teme "DrnekTpudeckoe mnosie"

158

O0001eHre U cucTeEMaTU3aLMs 3HAHUI 110
teMme "[1oCTOSHHBIHN 21eKTpUUecKuid TOK"

159

O06o011eHre U cucTeMaTU3alus 3HaHUH 110
teMe "Toku B pa3nyHbIX cpenax”

160

O0001eHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "MaruutHoe noJe"

161

PesepBHeIit ypok. O000IICHNE 1
CHCTEMaTHU3aLMs 3HAHUH 110 TEME
"DJIeKTpOMarHuTHasE MHIYKIUs"

162

PesepBHeIit ypok. O000IICHNE 1
CUCTEMATH3AIMS 3HAHUH 110 TEME
"Mexanndeckue Konedanus"”

163

Peseprublit ypok. O60011eHNE U
CUCTEeMaTH3allksl 3HAaHHUH 10 TeMe

"DneKTpOMarHUTHBIE KOJIeOaHHs'

164

PesepBusiit ypok. O0o01IeHue 1
cUCTeMaTH3aIlHs 3HAaHUH 10 TeMe
"MeXaHHUECKUE U DJICKTPOMArHUTHBIE
BOJIHBI"

165

PesepBHeIit ypok. O6001IeHNE U
CHCTEMaTH3aIlHs 3HaHUH 110 TeMe
"OnTuka"




166

PesepBHbIil ypok. O6001IeHNE 1
CUCTEeMaTH3allMsl 3HaHHH 110 TeMe
"OcnoBsl CTO"

167

PesepBHbIil ypok. O6001IeHNE 1
cUCTEeMaTH3allHs 3HAHUH 110 TEME
"KopnycKyinsipHO-BOJIHOBOM Jyan3m"

168

PesepBHeiit ypok. O000mIcHNE U
cucremMaru3sanus 3HAHUH 110 TEME
"®u3uka aroma"

169

PesepBHeiit ypok. O000IICHNE 1
CUCTEMAaTH3alMsl 3HaHUM 110 TeMe
"®u3rKa aTOMHOIO pa U 3JIEMEHTapHbIX
gacTul"

170

PesepBusiit ypok. O6o0menue u
cUCTeMaTH3aIlHs 3HAHUH 110 TeMe
"OnemeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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